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Self-evaluation report 
IEEE confirms that the proposed RIT meets all the requirements for IMT-Advanced as specified by the service related minimum capabilities (Section 4.2.4.1), the spectrum capability requirements (Section 4.2.4.2), and all minimum technical requirements (Section 4.2.4.3) of Report ITU-R M.2133 {5}.
7.1
Overview 

This section provides the details of the proposed RIT’s evaluation results for the completion of the compliance template for technical performance in Report ITU-R M.2133 {5}. The performance evaluation results are presented for the entries of cell spectral efficiency (Section 7.2.1), cell edge user spectral efficiency (Section 7.2.1), number of supported VoIP users (Section 7.2.2), mobility traffic channel link data rates (Section 7.2.3), peak spectral efficiency (Section 7.2.4), control plane latency (Section 7.2.5), user plane latency (Section 7.2.5), intra-frequency hand-over interruption time (Section 7.2.5), inter-frequency handover interruption time within a spectrum band (Section 7.2.5), and inter-frequency handover interruption time between spectrum bands (Section 7.2.5). The evaluation results for other entries in the compliance template for technical performance, i.e. bandwidth, mobility classes, and inter-system handover, are provided in entries of comments in its compliance template in Section 8.3. The evaluation results for the completions of the compliance template for services and compliance template for spectrum in Report ITU-R M.2133 {5} are presented in entries of evaluator’s comments and spectrum capability requirements in each compliance template in Sections 8.1 and 8.2, respectively.

All results for the completion of the compliance template for technical performance were generated based on both Report ITU-R M.2135 {7} and IMT-ADV/3 following ITU-R guidelines. Evaluation assumptions used for evaluating the performance of the RIT through simulations that are in addition to those in ‎{7} are based on {4} and {6} and are outlined in Annex 3. Any additional simulation assumptions not explicitly specified in Annex 3 are presented in each relevant section below. System-level simulation calibration information is contained in {14}.
All final results obtained through evaluations in this section are reflected in the compliance template for technical performance in Section 8.3.

7.2
Evaluation results

7.2.1
Cell spectral efficiency and cell-edge user spectral efficiency

7.2.1.1
Simulation assumptions and parameters for full-buffer data traffic
The simulation assumptions and configuration parameters used in simulations for full-buffer data traffic are described in the tables in Annex 3. Compared to the tables in Annex 3, the following modifications/additions are made for full-buffer data traffic in FDD/TDD operations:

DL configuration

· Subchannelization for data allocations: In the case of the InH and UMi, Scheme-1 (subband-based CRU subchannelization) was selected in the simulations. In the case of UMa and RMa, Scheme-2 (miniband-based CRU subchannelization) was simulated. 
· Multi-antenna Transmission Format for data: In the case of InH and UMi, the 6-bit transformed codebook based MU-MIMO scheme was simulated using the 4 x 2 configuration, i.e., adaptive switching among rank-1, rank-2, rank-3, and rank-4 transmission. In the case of UMa and RMa, MU-MIMO with long term beamforming was simulated using 4 x 2 configuration, i.e., adaptive switching among rank-1, rank-2, rank-3, and rank-4 transmission.  
· Receiver Structure: The MMSE receiver was simulated for the AMS for both channel estimation and data detection. 
· HARQ: Chase combining HARQ with maximum retransmission delay of four frames was used for the simulations. 
· Control signalling: Signalling errors were modelled for A-A-MAP and HF-A-MAP, and sounding estimation errors were modelled for A-MIDAMBLE. 
· Control Channel Overhead: Dynamic overhead modelling for A-A-MAP and HF-A-MAP and fixed overhead modelling for non-user specific A-MAP (NUS-A-MAP), A-PREAMBLE, A-MIDAMBLE, and SFH are used in this contribution. Detailed calculation of the DL control channel overhead for each test environment is shown in Section 7.2. 1.2 
UL configuration

· Subchannelization for data allocations: In the case of the InH and UMi, Scheme-1 (subband-based CRU subchannelization) was selected in the simulations. In the case of UMa and RMa, Scheme-2 (miniband-based CRU subchannelization) was simulated.
· Multi-antenna transmission format for data: In the case of the InH and UMi, the 3-bit codebook-based MU-MIMO scheme was selected with adaptive switching between a single user and collaborative spatial multiplexing using 2x4 antenna configuration. In the case of UMa and RMa, the MU-MIMO scheme with long-term beamforming and adaptive switching between a single user and collaborative spatial multiplexing was used in the simulations using 2x4 antenna configuration.
· Receiver structure: The MMSE receiver was simulated for the ABS for both channel estimation and data detection. 
· HARQ: Chase combining HARQ with retransmission delay of four frames was used for the simulations. 
· Control signalling: Signalling errors were modeled for Primary Feedback Control Channel (P-FBCH) (UMa, RMa), Secondary Feedback Control Channel (S-FBCH) (InH, UMi), and HARQ Feedback Control Channel (H-FBCH), and sounding estimation errors were modelled for the Sounding channel.
· Control Channel Overhead: Dynamic overhead modeling for P-FBCH, S-FBCH and H-FBCH and fixed overhead modeling for Long-Term Covariance Matrix (LT-CM), Initial Ranging (IR), and Bandwidth Request (BW-REQ) are adopted. Detailed calculation of the UL control channel overhead for each test environment is shown in Section 7.2.1.2.
7.2.1.2
Control channel overhead calculations
In this section, details of the control overhead calculations for DL and UL are presented. 

DL calculations
The following assumptions were made for the DL control channels:

· A-A-MAP: The A-A-MAP control overhead is dynamically calculated based on the scheduler allocations in each simulated frame of both DL and UL in each test environment. The average DL A-A-MAP and UL A-A-MAP overhead is accounted for in the estimation of the cell spectral efficiency and cell-edge user spectral efficiency. 

· HF-A-MAP: The overhead calculation for the HF-A-MAP channel is based on the dynamic calculation of the required ACKs/NACKs from the UL system level simulations for each test environment. 

· A-PREAMBLE: Fixed overhead of 1 OFDMA symbol per frame is assumed for both TDD and FDD.

· A-MIDAMBLE: Fixed overhead of 1 OFDMA symbol per frame is assumed for both TDD and FDD.

· SFH: Fixed overhead of 20 Logical Resource Unit (LRU)s per superframe is assumed for both FDD and TDD.
Table 7-1 contains the summary of the DL control channel overhead calculations for TDD and FDD.
Table 7-1: Summary of DL total control channel overhead percentage per mode (TDD/FDD) and test environment (InH, UMi, UMa, RMa)
	
	InH
	UMi
	UMa
	RMa

	TDD
	9.19%
	12.33%
	11.17%
	11.15%

	FDD
	9.74%
	16.28%
	13.77%
	13.63%


UL calculations

The following assumptions were made for the UL control channels:

· P-FBCH: The UL control overhead of the P-FBCH is calculated according to the P-FBCH reporting period of 5 ms for UMa and RMa, and by assuming that all 10 users/sector transmit the PFBCH in each 5 ms frame. 

· S-FBCH/UL MAC management: The feedback of CQI/PMI is done either through S-FBCH or UL MAC management messages. In both cases, the reporting period is 5 ms for both TDD and FDD. 
· H-FBCH: The overhead of the H-FBCH was based on the dynamic calculation of the required ACKs/NACKs from the DL system level simulations for each test environment.

· LT-CM: Although the feedback of the LT-CM is not assumed to be received through a dedicated UL control channel but through a regular UL MAC management burst, its overhead is included in the calculation of the UL control overhead. Fixed overhead of the LT-CM feedback is assumed assuming a reporting period of 20 ms for both UMa and RMa. 

· Sounding: To enable the required sounding capabilities for both FDD and TDD, fixed overhead of 1 symbol per long TTI for both TDD and FDD is assumed. 
· IR: Fixed overhead of 4 LRUs per superframe is assumed for both TDD and FDD.

· BW-REQ: Fixed overhead of 4 LRUs per superframe is assumed for both TDD and FDD.
Table 7-2 contains the summary of the UL control channel overhead calculations for TDD and FDD.
Table 7-2: Summary of UL total control channel overhead percentage per mode (TDD/FDD) and test environment (InH, UMi, UMa, RMa)
	
	InH
	UMi
	UMa
	RMa

	TDD
	7.85%
	12.60%
	9.23%
	8.34%

	FDD
	6.02%
	10.58%
	8.01%
	6.51%


7.2.1.3
Cell spectral efficiency and cell edge user spectral efficiency results
In Section 7.2.1.3.1, DL cell spectral efficiency and cell edge user spectral efficiency results obtained from performance evaluation of the RIT are presented for both TDD and FDD. The corresponding numbers for the UL are presented in Section 7.2.1.3.2.

7.2.1.3.1
DL results
Table 7-5 and Table 7-6 present the TDD DL cell spectral efficiency and cell-edge user spectral efficiency, respectively, for all test environments. Table 7-7 and Table 7-8 present the corresponding numbers for FDD. In each table, the ITU-R requirement for each test environment is also shown.
Table 7-5: DL cell spectral efficiency in bit/s/Hz/cell for TDD
	
	InH
	UMi
	UMa
	RMa

	Cell spectral efficiency
	6.93
	3.22
	2.41
	3.23

	ITU-R requirement
	3.0
	2.6
	2.2
	1.1


Table 7-6: DL cell edge user spectral efficiency in bit/s/Hz/cell for TDD
	
	InH
	UMi
	UMa
	RMa

	Cell spectral efficiency
	0.260
	0.092
	0.069
	0.093

	ITU-R requirement
	0.1
	0.075
	0.06
	0.04


Table 7-7: DL cell spectral efficiency in bit/s/Hz/cell for FDD
	
	InH
	UMi
	UMa
	RMa

	Cell spectral efficiency
	6.87
	3.27
	2.41
	3.15

	ITU-R requirement
	3.0
	2.6
	2.2
	1.1


Table 7-8: DL cell edge user spectral efficiency in bit/s/Hz/cell for FDD
	
	InH
	UMi
	UMa
	RMa

	Cell spectral efficiency
	0.253
	0.097
	0.069
	0.091

	ITU-R requirement
	0.1
	0.075
	0.06
	0.04


7.2.1.3.2
UL results
Table 7-9 and Table 7-10 present the TDD UL cell spectral efficiency and cell edge user spectral efficiency, respectively, for all test environments. Table 7-11 and table 7-12 present the corresponding numbers for FDD. In each table, the ITU-R requirements for each test environment are also shown.

Table 7-9: UL cell spectral efficiency in bit/s/Hz/cell for TDD
	
	InH
	UMi
	UMa
	RMa

	Cell spectral efficiency
	5.99
	2.58
	2.57
	2.66

	ITU-R requirement
	2.25
	1.8
	1.4
	0.7


Table 7-10: UL cell edge user spectral efficiency in bit/s/Hz/cell for TDD
	
	InH
	UMi
	UMa
	RMa

	Cell spectral efficiency
	0.426
	0.111
	0.109
	0.119

	ITU-R requirement
	0.07
	0.05
	0.03
	0.015


Table 7-11: UL cell spectral efficiency in bit/s/Hz/cell for FDD
	
	InH
	UMi
	UMa
	RMa

	Cell spectral efficiency
	6.23
	2.72
	2.69
	2.77

	ITU-R requirement
	2.25
	1.8
	1.4
	0.7


Table 7-12: UL cell edge user spectral efficiency in bit/s/Hz/cell for FDD
	
	InH
	UMi
	UMa
	RMa

	Cell spectral efficiency
	0.444
	0.119
	0.114
	0.124

	ITU-R requirement
	0.07
	0.05
	0.03
	0.015


Therefore, IEEE confirms that the proposed RIT meets the requirements for IMT-Advanced cell spectral efficiency and cell edge spectral efficiency. See Annex 4 for supporting details on the results presented above. 
7.2.2
VoIP capacity 

7.2.2.1
Simulation assumptions and parameters for VoIP traffic

The modeling assumptions and configurations used in the system level simulations for VoIP are as described in tables in Annex 3. Additional details relevant to system level simulations of the RIT for VoIP are listed in this section. In relations to information in Annex 3, the following items are specific to VoIP traffic:

DL configuration
· Subchannelization for VoIP allocations: A mix of DRU and miniband CRU subchannelization schemes is used in the simulations. Since the control channels are always allocated in distributed resources, a fixed partition is used in each subframe between the DRU and miniband CRU resources. 
· Multi-antenna transmission format for VoIP: In the case of DRU, SFBC with non-adaptive precoding is used. In the case of miniband CRU, rank-1 tranmission with wideband beamforming is used. 

· Receiver structure: The MMSE receiver was simulated for the AMS for both channel estimation and data detection. 

· HARQ: Chase combining HARQ with maximum retransmission delay of 4 frames was used.
· Control channel overhead: 
· A-MAP Region: A fixed overhead is assumed for NUS-A-AMAP and HF-A-MAP. The A-A-MAP control overhead is explicitly simulated based on the scheduler allocations in each simulated subframe on both DL and UL in each test environment.
· A-PREAMBLE: Fixed overhead of 1 OFDMA symbol per frame is assumed.

· A-MIDAMBLE: Fixed overhead of 1 OFDMA symbol per frame is assumed. Midamble estimation errors are included in the presented results. 
· SFH: 20 LRUs are reserved for the SFH in the first subframe of every superframe. 
· Control channel signalling errors: Explicitly modelled in the VoIP simulations for both FDD and TDD. 
· Persistent scheduling: Persistent scheduling for individual VoIP connections as described in {6} is modelled. The MAC procedure and dynamic control overhead based on the persistent allocation A-MAP IE for initial transmissions is modelled. HARQ retransmissions are not scheduled persistently. 
· Control channel overhead: A dynamic overhead model for the A-A-MAP and SFH and a fixed overhead model for the other DL control channels are used. 
UL configuration
· Subchannelization for VoIP allocations: DRU-based subchannelization is used.
· Multi-antenna transmission format for VoIP: Open loop SFBC with a 2x4 antenna configuration is used. 
· Receiver structure: The MMSE receiver was simulated for the ABS for both channel estimation and data detection. 
· HARQ: Chase combining HARQ with retransmission delay of four frames was used for the simulations. 
· Control signalling: 
· P-FBCH: The P-FBCH is utilized for feeding back CQI information. Additionally, when wideband beamforming is used, wideband PMI is also fed back. UL control overhead induced by the P-FBCH is calculated in a fixed manner according to the reporting period derived from the number of active users, voice activity factor, and duration of persistence for persistent scheduling. 
· H-FBCH: The overhead from the H-FBCH was based on the maximum number (30) of required ACKs/NACKs in each subframe from the DL system level VoIP simulations for each test environment.
· Sounding channel: To facilitate sounding for 16 users per frame when the system is operating at the maximum VoIP capacity, a fixed overhead of 2 OFDMA symbols per frame is assumed.
· IR: Fixed overhead of 1 LRU per frame is used.
· BW-REQ channels: Fixed overhead of 1 LRU per frame is used.
· Control channel signalling errors: Explicitly modelled in the VoIP simulations for both FDD and TDD.  
· Persistent scheduling: Persistent scheduling for individual VoIP connections as described in {6} is modelled. The MAC procedure and dynamic control overhead based on the persistent allocation A-MAP IE for initial transmissions is modelled. HARQ retransmissions are not scheduled persistently. 
· Control channel overhead: A fixed overhead model for the UL control channels is used.
7.2.2.2
VoIP capacity results
Table 7-13 and Table 7-14 summarize the VoIP capacity results for the RIT based on the assumptions of Section 7.2.2.1.
Table 7-13: VoIP capacity (users/sector/MHz) for TDD
	Test environment
	DL
	UL
	Minimum {DL, UL}
	ITU-R required

	Indoor (InH)
	140
	165
	140
	50

	Microcellular (UMi)
	82
	104
	82
	40

	Base coverage urban (UMa)
	74
	95
	74
	40

	High speed (RMa)
	89
	103
	89
	30


Table 7-14: VoIP capacity (users/sector/MHz) for FDD
	Test environment
	DL
	UL
	Minimum {DL, UL}
	ITU-R required

	Indoor (InH)
	139
	166
	139
	50

	Microcellular (UMi)
	77
	102
	77
	40

	Base coverage urban (UMa)
	72
	95
	72
	40

	High speed (RMa)
	90
	101
	90
	30


Therefore, IEEE confirms that the proposed RIT meets the requirements for IMT-Advanced VoIP capacity. See Annex 4 for supporting details on the results presented above.
7.2.3
Mobility requirements 

Following the evaluation methodology for the mobility requirement {7}, in a first step UL system-level simulations were run for each test environment to obtain the UL SINR distribution. From the UL SINR distribution the median (or 50th percentile) value is obtained for each test environment. In a second step, link-level simulations were run to generate the spectral efficiency versus SNR curves for each test environment. The generated spectral efficiency numbers include the impact of control channel overhead by accounting for the average control channel overhead from the UL system-level simulations for each test environment. To assess whether the RIT meets the mobility requirement, the spectral efficiency value from the link-level curves is obtained for the median SINR value from the system-level simulations. 
Table 7-15 and Table 7-16 summarize the results for TDD and FDD, respectively. It is noted that the link-level curves were generated for the NLOS channel models of each test environment.
Table 7-15: Mobility requirement data for TDD
	Test environment
	Median SINR (in dB)
	Achieved spectral efficiency (in bit/s/Hz) LoS
	Achieved spectral efficiency (in bit/s/Hz) NLoS
	ITU-R Required spectral efficiency (in bit/s/Hz)

	InH (10 km/h)
	16.6
	3.76
	3.41
	1.0

	UMi (30 km/h)
	5.0
	1.81
	1.50
	0.75

	UMa (120 km/h)
	4.3
	1.72
	1.30
	0.55

	RMa (350 km/h)
	5.6
	1.70
	1.23
	0.25


Table 7-16: Mobility requirement data for FDD
	Test environment
	Median SINR (in dB)
	Achieved spectral efficiency (in bit/s/Hz) LoS
	Achieved spectral efficiency (in bit/s/Hz) NLoS
	ITU-R Required spectral efficiency (in bit/s/Hz)

	InH (10 km/h)
	16.6
	3.86
	3.56
	1.0

	UMi (30 km/h)
	5.0
	1.72
	1.51
	0.75

	UMa (120 km/h)
	4.3
	1.63
	1.34
	0.55

	RMa (350 km/h)
	5.6
	1.61
	1.27
	0.25


Therefore, IEEE confirms that the proposed RIT meets the IMT-Advanced mobility requirements. See Annex 4 for supporting details on the results presented above.
7.2.4
Peak spectral efficiency
This section shows the methodology to calculate the peak spectral efficiency and its results for the proposed RIT. The analysis follows the guideline and definition provided in Reports ITU-R M.2134 {8} and Report ITU-R M.2135 {7}. The FDD and TDD modes of the RIT are considered and the case for the channel bandwidth of 20 MHz TDD and 2x20 MHz FDD with the FFT size of 2048 and the size of cyclic prefix (CP) of 1/16 both in DL and UL are addressed to calculate the peak data rate. In addition, 4 and 2 streams are considered in DL and UL, respectively, based on the constraints of antenna configurations specified in {8} and {7}.
One OFDMA symbol with the length of 97.143 µs for preamble exists in each frame with the length of 5 ms and the idle time of 45.71 µs is allocated at the end of each frame. The FDD frame has 5 type-1 subframes, consisting of 6 OFDMA symbols, and 3 type-2 subframes, consisting of 7 OFDMA symbols. The TDD frame has 3 type-1 subframes in DL, consisting of 6 OFDMA symbols, and 1 type-2 subframe in DL, consisting of 7 OFDMA symbols. The same configuration is used in the UL assuming a DL to UL ratio of 1:1. The switching gap has been accounted for in the calculations.
For both TDD and FDD, the number of pilots per resource unit (RU) for both type-1 and type-2 subframes in case of 4 streams for DL is 16, while the numbers of subcarriers per RU for type-1 and type-2 subframes are 108 (= 18x6) and 126 (= 18x7), respectively. Therefore the numbers of available data subcarriers per RU for type-1 and type-2 subframes in case of 4 for DL streams are 92 and 110, respectively. On the other hand, in case of 2 streams for UL, the number of pilots per RU for type-1 and type-2 subframes are 12 and 14, respectively. Therefore the numbers of available data subcarriers per RU for type-1 and type-2 subframes in case of 2 streams for UL are 96 and 112, respectively.

For FDD, the number of RUs for 20 MHz is 96 both in DL and UL. The number of available data subcarriers for 5 type-1 and 3 type-2 subframes with 4 streams for DL are 44160 (= 5x92x96), denoted by NType1Subcarrier4 and 31680 (= 3x110x96), denoted by NType2Subcarrier4, respectively. On the other hand, the number of available data subcarriers for 5 type-1 and 3 type-2 subframes with 2 streams for UL are 46080 (= 5x96x96), denoted by NType1Subcarrier2, and 32256 (= 3x112x96), denoted by NType2Subcarrier2, respectively. Note that in 20 MHz, the 1728 subcarriers per frame is utilized in DL as preamble for physical layer synchronization.
Assuming repetition rate of 1, coding rate of 1, and the maximum MCS level, i.e. the modulation scheme of 64QAM (6 bit/symbol), the peak data rates in DL and UL are defined as follows:

Peak data rate in DL = (NType1Subcarrier4 + NType2Subcarrier4 - 1728) x 6 x 4 / 5 ms = 356 Mbit/s
Peak data rate in UL = (NType1Subcarrier2 + NType2Subcarrier2) x 6 x 2 / 5 ms = 188 Mbit/s

The peak spectral efficiencies in DL and UL can be calculated by dividing the peak data rates by 20 MHz, resulting 17.79 bit/s/Hz and 9.40 bit/s/Hz, for DL and UL respectively.
For TDD, the number of RUs for 20 MHz is 96 both in DL and UL. Assuming and UL:DL ratio of 1:1, the number of available data subcarriers for 3 type-1 and 1 type-2 subframes with 4 streams for DL are 26496 (= 3x92x96), denoted by N’Type1Subcarrier4 and 10560 (= 1x110x96), denoted by N’Type2Subcarrier4, respectively. On the other hand, the number of available data subcarriers for 3 type-1 and 1 type-2 subframes with 2 streams for UL are 27648 (= 3x96x96), denoted by N’Type1Subcarrier2, and 10752 (= 1x112x96), denoted by N’Type2Subcarrier2, respectively. Note that in 20 MHz, the 1728 subcarriers per frame is utilized in DL as preamble for physical layer synchronization.
Assuming repetition rate of 1, coding rate of 1, and the maximum MCS level, i.e. the modulation scheme of 64QAM (6 bit/symbol), the peak data rates in DL and UL are defined as follows:

Peak data rate in DL = (N’Type1Subcarrier4 + N’Type2Subcarrier4 - 1728) x 6 x 4 / 5 ms = 169.57 Mbit/s
Peak data rate in UL = (N’Type1Subcarrier2 + N’Type2Subcarrier2) x 6 x 2 / 5 ms = 92.16 Mbit/s

The peak spectral efficiencies in DL and UL can be calculated by dividing the peak data rates by 20 MHz and adjusting by the DL to UL ratio, resulting 16.96 bit/s/Hz and 9.22 bit/s/Hz, for DL and UL respectively.
Therefore, IEEE confirms that the proposed RIT meets the requirements for IMT-Advanced peak spectral efficiency.
7.2.5
User-plane/control-plane latency and handover interruption time
The analyses in this section use the network reference model {4}. In these analyses, it is assumed that each 5 ms radio frame of the proposed RIT consists of eight subframes of 0.617 ms length and the transmission time interval (TTI) is equal to one subframe. The mobile station and base station processing times are assumed to be three subframes (3*TTI).
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Figure 7-1: Network reference model {4}
This analysis further assumes an intra-ASN handover mechanism where the serving and target base stations belong to the same ASN entity.

7.2.5.1
User-Plane Latency

HARQ retransmission probability is estimated based on both 10% and 30% HARQ retransmission probabilities. The HARQ RTT is estimated as 8*TTI as shown below for FDD duplex scheme and a synchronous HARQ scheme. The HARQ RTT for the TDD mode assuming DL:UL ratio of 5:3 and one DL/UL switching point per radio frame is 8*TTI.
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Figure 7-2: Example synchronous HARQ in FDD duplex mode

The following reference model is used to estimate the user-plane latency.
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Figure 7-3: User-plane latency calculation model
The following table summarizes the result of the analysis:
Table 7- 17: User-plane latencies for 10% and 30% Probability of HARQ Retransmissions

	Step
	Description
	User-Plane Latency

(10% HARQ Retransmission Probability)
	User-Plane Latency

(30% HARQ Retransmission Probability)

	0
	AMS wakeup time
	Implementation Dependent
	Implementation Dependent

	1
	AMS Processing Delay
	3 * 0.617 = 1.85 ms
	3 * 0.617 = 1.85 ms

	2
	Queuing/Frame Alignment
	FDD: 0.31  
TDD: 2.5 ms 
	FDD: 0.31 
TDD: 2.5 ms 

	3
	TTI for UL data packet (Piggy back scheduling information)
	0.617 ms
	0.617 ms

	4
	HARQ Retransmission
	0.1 * 5 ms
	0.3 * 5 ms

	5
	ABS Processing Delay
	3 * 0.617 = 1.85 ms
	3 * 0.617 = 1.85 ms

	
	Total one way access delay
	FDD: 5.13 ms 

TDD: 7.32 ms
	FDD: 6.13 ms
TDD: 8.32 ms


Therefore, IEEE confirms that the proposed RIT meets the requirements for IMT-Advanced user-plane latency. 
7.2.5.2
Control-Plane Latency
Table 7-18 contains assumptions and results for control-plane latency analysis for the proposed RIT.
Table 7-18: Control-plane Latency for 10% and 30% Probability of HARQ Retransmissions
	Step
	Description
	Control-Plane Latency

(10% HARQ Retransmission Probability)
	Control-Plane Latency

(30% HARQ Retransmission Probability)

	0
	AMS wakeup time
	Implementation dependent
	Implementation dependent

	1
	DL scanning and synchronization + Acquisition of the broadcast channel (system configuration information) for initial system entry
	< 50 ms

Assuming that S-SFH SP2 that contains network re-entry information is transmitted every 50 ms. This could further reduce if SP2 is transmitted more frequently
	< 50 ms

Assuming that S-SFH SP2 that contains network re-entry information is transmitted every 50 ms. This could further reduce if SP2 is transmitted more frequently

	2
	Random access procedure (UL CDMA Code + ABS Processing + DL CDMA_ALLOC_IE)
	5 ms
	5 ms

	3
	Initial ranging (RNG-REQ + ABS processing + RNG-RSP)

+ HARQ retransmission of one message at 10% or 30%, only first-order estimation
	HARQ case: 1 frame * 0.9*0.9 + 2 frame * 2*0.1*0.9 + 3 frame * 0.1*0.1 = 1.2 frame = 6 ms

The assumption is the message will either succeed in #1 transmission with probability=0.9 or succeed in #2 transmission with probability=0.1
	HARQ case: 1 frame * 0.7*0.7 + 2 frame * 2*0.3*0.7 + 3 frame * 0.3*0.3 = 1.6 frame = 8 ms

The assumption is the message will either succeed in #1 transmission with probability=0.7 or succeed in #2 transmission with probability=0.3

	4
	Capability negotiation (SBC-REQ + ABS processing + SBC-RSP) + HARQ retransmission
	< 5 ms

(0.1 * 5 ms for HARQ ReTX)
	< 5 ms

(0.3 * 5 ms for HARQ ReTX)

	5
	Authorization and authentication/key exchange (PKM-REQ + ABS processing + PKM-RSP + …) +HARQ retransmission
	< 5 ms

(0.1 * 5 ms for HARQ ReTX)
	< 5 ms

(0.3 * 5 ms for HARQ ReTX)

	6
	Registration (REG-REQ + ABS/ASN-GW  processing + REG-RSP) + HARQ retransmission
	< 5 ms

(0.1 * 5 ms for HARQ ReTX)
	< 5 ms

(0.3 * 5 ms for HARQ ReTX)

	7
	RRC connection establishment (DSA-REQ + ABS processing + DSA-RSP + DSA-ACK) + HARQ retransmission
	< 5 ms

(0.1 * 5 ms for HARQ ReTX)
	< 5 ms

(0.3 * 5 ms for HARQ ReTX)

	
	Total C-plane connection establishment delay
	< 31 ms
	< 33 ms

	
	Total IDLE_STATE –> ACTIVE_ACTIVE delay
	< 81 ms
	< 83 ms


Therefore, IEEE confirms that the proposed RIT meets the requirements for IMT-Advanced control-plane latency. 
7.2.5.3
Intra-RIT Handover Interruption Time

In the proposed RIT, the handover (HO) can be initiated by either the AMS or the S-ABS. The HO process is initiated when the AMS issues a HO request to the S-ABS or when the S-ABS issues a HO command to the AMS. The HO request/command is issued following Mobile-Assisted HO (MAHO) procedures. The AMS acquires the network topology through either S-ABS broadcasts or unicast signaling messages. The S-ABS also provides the AMS with the relevant trigger conditions to initiate or cancel neighbor-cell measurements, measurement reporting and HO requests. If required, scanning intervals for neighbor-cell measurements are provided by the S-ABS unilaterally or at the request of the AMS. The HO request/command is an outcome of these measurements and reporting.
The HO procedure is divided into four phases; namely, HO initiation, HO preparation, HO execution, and network reentry. In addition, HO cancellation procedure is defined to allow AMS cancel a HO procedure.
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Figure 7-4: Generic HO Procedure in the Proposed RIT
7.2.5.4
Intra-RIT, Intra-frequency handover 

The following describes the HO procedure with reference to the message sequence flow shown in Figure 7-4.

HO Initiation

During handover initiation phase, the AMS requests HO based on trigger conditions defined in ABS AAI_NBR-ADV broadcast message {4}. ABS may also initiate HO without AMS request by sending AAI_HO-CMD message to the AMS {4}. 
HO Preparation

During HO preparation phase, the T-ABS and AMS obtain relevant information for HO optimization (e.g., AMS identity, AMS security context, T-ABS system information, service flows, etc.) via the S-ABS and the backbone network. For optimized network re-entry, the T-ABS(s) may allocate a dedicated ranging code/opportunity and resource allocations to the AMS via the S-ABS through the AAI-HO-CMD message. The message includes one or more T-ABSs, network re-entry action time and S-ABS link disconnect time. The S-ABS also indicates in the HO command (AAI-HO-CMD) whether the AMS performs CDMA ranging. The HO preparation phase completes with the exchange of AAI-HO-CMD/AAI-HO-IND messages resulting in the selection of a T-ABS and the S-ABS disconnect time. 

HO execution

During HO execution, AMS responds with its T-ABS selection in the AAI-HO-IND message if multiple T-ABSs are included in AAI-HO-CMD. The AMS continue data communications with S-ABS, until the S-BS stops sending DL data and providing UL allocations to the AMS after expiration of the action/disconnect time included in the AAI-HO-CMD message. Any AMS bandwidth requests before the disconnect time that cannot be provided by the S-ABS are forwarded to the T-ABS. The S-ABS retains the connections, MAC state machine, and un-transmitted/unacknowledged data associated with the AMS for service continuation in case of HO cancellation until the expiration of resource-related timers. 
Network Re-entry

If AMS performs network re-entry without CDMA ranging, the T-ABS and AMS can start data communications after the defined action time. If AMS performs CDMA ranging based network re-entry, the AMS performs network re-entry at the T-ABS using either a dedicated ranging code if allocated through AAI-HO-CMD or a random handover ranging code at the designated ranging opportunity if specified or otherwise the earliest ranging opportunity. Upon reception of the ranging code, the T-ABS allocates UL resources for AMS to send RNG-REQ message and UL data if needed. The T-ABS and AMS finishes AAI-RNG-REQ/RSP transactions by the predefined timer, which serves the purpose of key validation for each other. This validation process does not impact data communication and can happen in parallel as defined in seamless handover procedure in {1}. 

HO Cancellation

The handover can be canceled by the AMS at any time during the HO process. The HO cancellation is initiated before the expiration of resource-related timers. The network can advertise HO cancellation trigger conditions.

7.2.5.5
Intra-RIT, Inter-frequency handover
The first three phases are identical with the case of Intra-RIT, Intra-frequency handover. The last phase, network re-entry, differs in that there is no option to skip CDMA ranging in the T-ABS.

For inter-frequency HO, the S-ABS always commands the AMS to perform network re-entry with CDMA ranging process. Depending on the method indicated by the HO command from the S-ABS, the AMS performs network re-entry at the T-ABS using either a dedicated ranging code if allocated through AAI-HO-CMD or a random handover ranging code at the designated ranging opportunity if specified or otherwise the earliest ranging opportunity. Upon reception of the ranging code, the T-ABS responds with AAI-RNG-RSP to instruct the AMS to adjust its UL transmission timing and power, allocate UL resources for AMS to send AAI-RNG-REQ message and UL data if needed. The rest of the procedure is the same as in intra-frequency HO case.
Table 7-19: handover interruption time
	Scenario
	Interruption Time

	Intra-RIT, Intra-frequency
	5 ms

	Intra-RIT, Inter-frequency
	15 to 25ms (additional time for AMS to adjust RF and obtain CDMA ranging opportunity)


Additionally, Inter-RIT, Intra-RIT, Intra-frequency, and Inter-system handover to other IMT systems is supported by the RIT.

The following diagram illustrates the seamless HO service flow in the proposed RIT.
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Figure 7-5: Example of a seamless HO service flow in the proposed RIT

7.2.5.6
Summary of the Handover procedure

I. Initiation

1. HO triggered at AMS, based on AMS measurements and S-ABS-defined trigger levels

2. HO request from AMS to S-ABS, containing T-ABS list with preferences and measurement reports

II. Preparation

1. S-ABS and T-ABS backbone pre-notification procedures

2. HO command from S-ABS to AMS with T-ABS details, Disconnect time (may allow communication during network re-entry)

III. Execution

1. AMS acknowledges S-ABS HO command with selected T-ABS and confirmation/rejection of Disconnect time

2. S-ABS disconnects at Disconnect time, transfers AMS context to T-ABS over backbone network

IV.   Network re-entry

1. HO Ranging in T-ABS, optional for intra-FA

2. T-ABS notifies S-ABS of HO completion 

3. Network re-entry complete with established data path in T-ABS
Assumptions
· Intra-ASN Handovers (the serving and target base stations belong to the same ASN)

· Mobile-assisted Handover (predominant case)

· Mobile-initiated Handover (worst-case compared to ABS-initiated) 

· Optimized Hard Handover (for intra-frequency AMS is frame-synchronized with S-ABS and T-ABS, AMS contexts including security context, transferred to T-ABS by S-ABS over the backbone network)

All measurements are based on the synchronization channels.
The following steps capture the HO procedure delay budget (Intra-RIT, Intra-Frequency):
Table 7-20: Intra-RAT Intra-FA Handover interruption time
	Step
	Procedure
	Estimated Latency (ms)

	1
	The AMS initiates HO by sending an AAI-HO-REQ to the S-ABS.
	4 to 7 frames, 20 to 35ms

	2
	The S-ABS processes AAI-HO-REQ and sends HO REQUEST to one or more T-ABS.
	1 frames, 5 ms (HO-REQ from S-ABS to T-ABSs)

	3
	T-ABSs reply S-ABS with HO RESPONSE, which may include HO optimization related MAC pre-update information.
	2 frames, 10ms (T-ABSs process and reply + HO-RSP from T-ABSs to S-ABS)

	4
	S-ABS responds to AMS with AAI-HO-CMD containing T-ABS list, Disconnect time
	1 frame, 5 ms

	5
	AMS acknowledges S-ABS with AAI-HO-IND containing selected T-ABS and  confirmation/rejection of Disconnect time (unsolicited UL grant)
	1 frame, 5 ms

	6
	At/After Action Time (=Disconnect Time), S-ABS transfer un-acknowledged data and new data, if any, to T-ABS for AMS data continuity at T-ABS
	0 to 2 frames, 0 to 10ms (R8 interface latency, see Figure 7-1)

	7
	AMS switches to T-ABS, acquires DL signal
	1 frame, 5 ms

	8
	AMS reads UL-MAP for unsolicited UL grant for AMS to send RNG-REQ message and data
	2 frames, 10 ms

	9
	AMS sends RNG-REQ to T-ABS
	1 frame, 5 ms

	10
	T-ABS responds with RNG-RSP with necessary information for AMS to perform UL synchronization.
	2 frames, 10 ms

	11
	AMS processes RNG-RSP
	1 frame, 5 ms

	12
	If necessary, repeat steps 8 – 11 K-times
Note: The maximum value of K is calculated based upon the number of times that steps 8 to 11 could be repeated before expiration of a timer specified by S-ABS.
	K * 5 frames, 0 to 25K ms

	13
	T-ABS and AMS continue data communication
	0

	HO Interruption time (Using Seamless HO)
	summation of time required for steps 6 and 7= 0 to 15 ms


Using seamless HO procedure, HO interruption time includes steps 6 and 7 in Table 6-6. Adding the times required for completion of steps 6 and 7results in a value of 0 to 15 ms. Considering the fact that steps 6 and 7 can be performed in parallel, maximum value for HO interruption could be reduced to 10 ms.

For intra-RIT/Inter-Frequency HO, there will be following two changes:

Step-7 will be longer (implementation dependent) so that the AMS can calibrate its RF for inter-FA operation.
An additional step 7.1 is to be inserted between Step-7 and Step-8, which will be counted into HO interruption time. 

Table 7-21: Additional step in calculation of inter-FA, intra-RIT handover interruption time
	7.1
	The AMS waits for HO ranging opportunity to perform UL synchronization with dedicated ranging code (assigned by TABS during HO preparation.)

(after CDMA ranging, UL synchronization procedures are not counted into HO interruption time according to the definition)
	1 to 4 frames, 5 to 20 ms

(20ms is the worst case when no dedicated ranging opportunity is allocated for this HO instance. Most cases, T-ABS has knowledge of AMS capability and how fast it can switch RF, and therefore T-ABS can prepare the ranging opportunity right at the next frame, in which case it will be 5 ms)


In this case (inter-FA, intra-RIT) , the HO interruption time is the summation of time required for steps  6,  7, and 7.1, which results in HO interruption time of 5 to 35 ms. Considering the fact that steps 6 and 7 can be performed in parallel, maximum value for HO interruption could be reduced to 30 ms.
Therefore, IEEE confirms that the proposed RIT meets the IMT-Advanced HO interruption time requirements. 
8
Compliance templates

8.1
Compliance template for services

	
	Service related minimum capabilities within the RIT/SRIT
	Evaluator’s comments

	4.2.4.1.1
	Support of a wide range of services

Does the proposal support a wide range of services?:

If bullets 4.2.4.1.1.1 - 4.2.4.1.1.3 are marked as "yes" then 4.2.4.1.1 is a "yes".

(YES / NO
	The proposed RIT supports a number of QoS classes (see Section 10.10  of {4}  for more details) that are designed to enable a wide range of services and applications. These services include but are not limited to the following:

1. Multicast and broadcast services (see Section 16 of {4} for more details) would allow support of IP-based multimedia applications such as real-time and non-real-time audio and video streaming, IP-TV, web-casts, etc.

2. Location based services (see Section 12 of {4} for more details) would allow support of location based applications such as interactive maps and navigation applications, etc.

3.  Low one-way air-link transmission latency of less than 5 ms and short handoff interruption time of less than 20 ms would allow real-time applications such as interactive gaming, on-line collaborations, etc.

4. High capacity VoIP service is enabled (see Section 10 and 11 of {4} for more details) through efficient DL/UL control channel design, advanced DL/UL MIMO techniques, persistent and group scheduling schemes, low user and control plane latencies. 

5. IP-based data services such as HTTP, e-mail, web-browsing, file transfer are enabled through high spectral efficiency, low user and control plane latencies and flexible QoS classes (see Section 7.2.5 for more details)

	4.2.4.1.1.1
	Ability to support basic conversational service class

Is the proposal able to support basic conversational service class?:

(YES / NO
	Given that basic conversational service* is typically characterized by per user throughputs of 20 kbps and latencies of less than 50 ms, using baseline antenna configuration and 10 MHz bandwidth, the proposed RIT with average user throughput of greater than 2.6 Mbps in the DL and 1.3 Mbps in the UL as well as one-way access latency of less than 5 ms does support this kind of service (see Sections 10 and 11 of {4} for more details)

The handover interruption time for intra-Frequency Assignment (FA) is 5-10 ms and for inter-FA is 5 to 35 ms which both are significantly less the IMT-Advanced corresponding requirements which would enable a large number of service classes using the proposed RIT.

 The RIT minimum data rates for other supported bandwidths can be derived by scaling the above data rates by the bandwidth ratio.
*see Section 3.2 of IST-2003-507581 WINNER D1.3 version 1.0, Final usage scenarios, at http://www.ist-winner.org/deliverables_older.html 



	4.2.4.1.1.2
	Support of rich conversational service class

Is the proposal able to support rich conversational service class?:




                   (YES / NO
	Given that rich conversational service* is typically characterized by per user throughputs of 5 Mbps and latencies of less than 20 ms, using baseline antenna configuration and 20 MHz bandwidth, the proposed RIT with average user throughput of greater than 5.2 Mbps in the DL and 2.6 Mbps in the UL as well as one-way access latency of less than 5 ms does support this kind of service (see Sections 10 and 11 of {4} for more details)
The RIT minimum data rates for other supported bandwidths can be derived by scaling the above data rates by the bandwidth ratio.
*see Section 3.2 of IST-2003-507581 WINNER D1.3 version 1.0, Final usage scenarios, at http://www.ist-winner.org/deliverables_older.html 



	4.2.4.1.1.3
	Support of conversational low delay service class

Is the proposal able to support conversational low-delay service class?



                   (YES / NO
	Given that conversational low delay service* is typically characterized by per user throughputs of 150 kbps and latencies of less than 10 ms, using baseline antenna configuration and 10 MHz bandwidth, the proposed RIT with average user throughput of greater than 2.6 Mbps in the DL and 1.3 Mbps in the UL as well as one-way access latency of less than 5 ms does support this kind of service (see Sections 10 and 11 of {4} for more details)
The RIT minimum data rates for other supported bandwidths can be derived by scaling the above data rates by the bandwidth ratio.
*see Section 3.2 of IST-2003-507581 WINNER D1.3 version 1.0, Final usage scenarios, at http://www.ist-winner.org/deliverables_older.html 




8.2
Compliance template for spectrum

	
	Spectrum capability requirements

	4.2.4.2.1
	Spectrum bands

Is the proposal able to utilize at least one band identified for IMT?: 
(YES / NO

Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

The proposed RIT supports deployment in all bands identified for IMT in ITU-R Radio Regulations. In addition, proposed RIT supports non-IMT bands below 6 GHz allocated to the Fixed Service and/or Mobile Service. (See below for more details on some of the band classes in which the proposed RIT can be deployed).

Table 8-1: Some of supported frequency bands

Band Class

UL AMS Transmit  Frequency (MHz)

DL AMS Receive  Frequency (MHz)

Duplex Mode

1

2300-2400

2300-2400

TDD

2

2305-2320, 2345-2360

2305-2320, 2345-2360

TDD

2345-2360
2305-2320
FDD

3

2496-2690

2496-2690

TDD

2496-2572
2614-2690
FDD

4

3300-3400

3300-3400

TDD

5L

3400-3600

3400-3600

TDD

3400-3500

3500-3600

FDD

5H

3600-3800

3600-3800

TDD

6

1710-1770

2110-2170
FDD

1920-1980

2110-2170

FDD

1710-1755

2110-2155

FDD

1710-1785

1805-1880

FDD

1850-1910

1930-1990

FDD

1710-1785, 1920-1980

1805-1880, 2110-2170

FDD

1850-1910, 1710-1770

1930-1990, 2110-2170

FDD

7

698-862

698-862

TDD

776-787

746-757

FDD

788-793, 793-798

758-763, 763-768

FDD

788-798

758-768

FDD

698-862

698-862

TDD/FDD

824-849

869-894

FDD

880-915

925-960

FDD

698-716, 776-793

728-746, 746-763

FDD

8

1785-1805, 1880-1920, 1910-193, 2010-2025, 1900-1920
1785-1805, 1880-1920, 1910-193, 2010-2025, 1900-1920
TDD

9

450-470

450-470

TDD

450.0-457.5

462.5-470.0

FDD




8.3
Compliance template for technical performance

	Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)
	Category
	Required value
	Value(2), (3)

	Require-ment met?
	Comments

 

	
	Test environment
	Downlink or uplink
	
	
	
	

	4.2.4.3.1
Cell spectral efficiency
(bit/s/Hz/cell)
(4.1)
	Indoor
	Downlink
	3
	TDD: 6.93
FDD: 6.87
	(
Yes

No
	The proposed RIT exceeds required values in all test environments. See Section 7.2.1 for details.

	
	
	Uplink
	2.25
	TDD: 5.99
FDD: 6.23
	(
Yes

No
	

	
	Microcellular
	Downlink
	2.6
	TDD: 3.22
FDD: 3.27
	(
Yes

No
	

	
	
	Uplink
	1.8
	TDD: 2.58
FDD: 2.72
	(
Yes

No
	

	
	Base coverage urban
	Downlink
	2.2
	TDD: 2.41
FDD: 2.41
	(
Yes

No
	

	
	
	Uplink
	1.4
	TDD: 2.57
FDD: 2.69
	(
Yes

No
	

	
	High speed
	Downlink
	1.1
	TDD: 3.23
FDD: 3.15
	(
Yes

No
	

	
	
	Uplink
	0.7
	TDD: 2.66
FDD: 2.77
	(
Yes

No
	

	4.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)
	Not applicable
	Downlink
	15
	TDD: 16.96

FDD: 17.79
	(
Yes

No
	The proposed RIT exceeds required values.  See Section 7.2.4 for details.

	
	
	Uplink
	6.75
	TDD: 9.22
FDD: 9.40
	(
Yes

No
	

	4.2.4.3.3
Bandwidth
(4.3)
	Not applicable
	Up to and including
(MHz)
	40
	20 MHz with single carrier; Up to and including 100 MHz with multi-carrier
	(
Yes

No
	The proposed RIT supports multi-carrier operation that allows operation in any bandwidth as wide as 100 MHz by aggregating contiguous and/or non-contiguous RF carriers.

	
	
	Scalability
	Support of at least three band-width values(4)
	5, 7, 8.75, 10, and 20 MHz with single carrier operation,

Maximum 100 MHz with multi-carrier operation
	(
Yes

No
	The proposed RIT supports 5, 7, 8.75, 10 and 20 MHz with single carrier and also supports up to 100 MHz with multi-carrier operation

	Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)
	Category
	Required value
	Value(2), (3)
	Require-ment met?
	Comments



	
	Test environment
	Downlink or uplink
	
	
	
	

	4.2.4.3.4
Cell edge user spectral efficiency (bit/s/Hz)
(4.4)
	Indoor
	Downlink
	0.1
	TDD: 0.260
FDD: 0.253
	(
Yes

No
	The proposed RIT exceeds required values in all test environments. See Section 7.2.1 for details.

	
	
	Uplink
	0.07
	TDD: 0.426
FDD: 0.444
	(
Yes

No
	

	
	Microcellular
	Downlink
	0.075
	TDD: 0.092
FDD: 0.097
	(
Yes

No
	

	
	
	Uplink
	0.05
	TDD: 0.111
FDD: 0.119
	(
Yes

No
	

	
	Base coverage urban
	Downlink
	0.06
	TDD: 0.069
FDD: 0.069
	(
Yes

No
	

	
	
	Uplink
	0.03
	TDD: 0.109
FDD: 0.114
	(
Yes

No
	

	
	High speed
	Downlink
	0.04
	TDD: 0.093
FDD: 0.091
	(
Yes

No
	

	
	
	Uplink
	0.015
	TDD: 0.119
FDD: 0.124
	(
Yes

No
	

	4.2.4.3.5
Control plane latency
(ms)
(4.5.1)
	Not applicable
	Not applicable
	Less than 100 ms
	< 81 ms
	(
Yes

No
	Proposed RIT meets required value. See Section 7.2.5 for detailed information.

	4.2.4.3.6
User plane latency
(ms)
(4.5.2)
	Not applicable
	Not applicable
	Less than 10 ms
	TDD: 7.32 ms

FDD: 5.13 ms


	(
Yes

No
	Proposed RIT meets required value. See Section 7.2.5 for detailed information.

	4.2.4.3.7
Mobility classes
(4.6)
	Indoor
	Uplink
	Stationary, pedestrian
	supported
	(
Yes

No
	Proposed RIT supports required Mobility classes in all test environments.

	
	Microcellular
	Uplink
	Stationary, pedestrian, vehicular up to 30 km/h
	supported
	(
Yes

No
	

	
	Base coverage urban
	Uplink
	Stationary, pedestrian, vehicular
	supported
	(
Yes

No
	

	
	High speed
	Uplink
	High speed vehicular, vehicular
	supported
	(
Yes

No
	

	4.2.4.3.8
Mobility
Traffic channel link data rates (bit/s/Hz)
(4.6)
	Indoor
	Uplink
	1.0
	LoS TDD: 3.76

NLoS TDD: 3.41
LoS FDD: 3.86

NLoS FDD: 3.56
	(
Yes

No
	Proposed RIT exceeds required values in all test environments. See Section 7.2.3 for detailed information.

	
	Microcellular
	Uplink
	0.75
	LoS TDD: 1.81
NLoS TDD: 1.50

LoS FDD: 1.72
NLoS FDD: 1.51
	(
Yes

No
	

	
	Base coverage urban
	Uplink
	0.55
	LoS TDD: 1.72
NLoS TDD: 1.30

LoS FDD: 1.63
NLoS FDD: 1.34
	(
Yes

No
	

	
	High speed
	Uplink
	0.25
	LoS TDD: 1.70
NLoS TDD: 1.23

LoS FDD: 1.61
NLoS FDD: 1.27
	(
Yes

No
	

	Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)
	Category
	Required
value
	Value(2), (3)
	Requirement
met?
	Comments

	
	Test environment
	Downlink or
uplink
	
	
	
	

	4.2.4.3.9
Intra-frequency hand-over interruption time
(ms)
(4.7)
	Not applicable
	Not applicable
	27.5
	5-10
	(
Yes

No
	Proposed RIT meets required value. See Section 7.2.5 for detailed information.

	4.2.4.3.10
Inter-frequency handover interruption time within a spectrum band (ms)
(4.7)
	Not applicable
	Not applicable
	40
	5-35
	(
Yes

No
	Proposed RIT meets required value. See Section 7.2.5 for detailed information.

	4.2.4.3.11
Inter-frequency handover interruption time between spectrum bands (ms)
(4.7)
	Not applicable
	Not applicable
	60
	5-35
	(
Yes

No
	Proposed RIT meets required value. See Section 7.2.5 for detailed information.

	4.2.4.3.12
Inter-system handover

(4.7)
	Not applicable
	Not applicable
	Not applicable
	Not applicable


	(
Yes

No
	The proposed RIT supports inter-RAT handover to and from other IMT-2000 and IMT-Advanced technologies.

See Section 10.3 of {4} for detailed information on inter-RAT handover in the proposed RIT.

	4.2.4.3.13
Number of supported VoIP users (active users/ sector/MHz)
(4.8)
	Indoor
	As defined in Report ITU-R M.2134
	50
	TDD: 140
FDD: 139
	(
Yes

No
	Reported numbers are minimum of UL and DL.

Proposed RIT exceeds required values in all test environments. See Section 7.2.2 for detailed information.

	
	Microcellular
	As defined in Report ITU-R M.2134
	40
	TDD: 82
FDD: 77
	(
Yes

No
	

	
	Base coverage urban
	As defined in Report ITU-R M.2134
	40
	TDD: 74
FDD: 72
	(
Yes

No
	

	
	High speed
	As defined in Report ITU-R M.2134
	30
	TDD: 89
FDD: 90
	(
Yes

No
	

	(1) 
As defined in Report ITU-R M.2134.

(2) 
According to the evaluation methodology specified in Report ITU-R M.2135.

(3)
Mandatory when “no” is checked, optional when “yes” is checked.

(4)
Refer to Report ITU-R M.2135, § 7.4.1.


Annex 3
Simulation Assumptions and Configuration Parameters for IMT-Advanced Test Environments

Table A3-1: OFDMA and frame parameters

	Parameter
	Description
	RIT Parameters for Indoor Environment
	RIT Parameters for Urban Micro-cellular, Urban Macro-cellular, High Speed Environments

	
	
	TDD
	FDD
	TDD
	FDD
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	Carrier frequency
	3.4 GHz
	Urban Micro-cellular: 2.5 GHz

	
	
	
	Urban Macro-cellular: 2.0 GHz

	
	
	
	High Speed: 0.8 GHz
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	Total bandwidth
	40 MHz for data-only (2x20 MHz)
	2x20 MHz for data-only
	20 MHz for data-only
	2x10 MHz for data-only

	
	
	10 MHz for VoIP
	5 + 5 MHz for VoIP
	10 MHz for VoIP
	5 + 5 MHz for VoIP

	
[image: image9.wmf]FFT

N


	Number of points in full FFT
	2x2048 for data-only
	2048 for data-only
	2048 for data-only
	1024 for data-only

	
	
	1024 for VoIP
	512 for VoIP
	1024 for VoIP
	512 for VoIP
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	Sampling frequency
	44.8 MHz for data-only
	22.4 MHz for data-only
	22.4 MHz for data-only
	11.2 MHz for data-only

	
	
	11.2 MHz for VoIP
	5.6 MHz for VoIP
	11.2 MHz for VoIP
	5.6 MHz for VoIP
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	Subcarrier spacing
	10.9375 kHz
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	OFDMA symbol duration without cyclic prefix
	91.43 us
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	Cyclic prefix length (fraction of 
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)
	1/16
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	OFDMA symbol duration with cyclic prefix
	97.143 us



	
[image: image16.wmf]F

T


	Frame length
	5 ms
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	Number of OFDMA symbols in frame (excluding switching gaps)
	50
	51
	50
	51
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	Ratio of DL to UL (TDD mode)
	5 DL subframes, 3 UL subframes for data-only
	8 DL subframes for DL and UL
	5 DL subframes, 3 UL subframes for data-only
	8 DL subframes for DL and UL

	
	
	4 DL subframes,  4 UL subframes for VoIP
	8 DL subframes for DL and UL
	4 DL subframes,  4 UL subframes for VoIP
	8 DL subframes for DL and UL
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	Duplex time
	TTG+RTG = 142.85 µs
	N/A
	TTG+RTG = 142.85 µs
	N/A


Table A3-2: DL configuration
	Topic
	Description
	RIT Parameters for Indoor and Urban Micro-Cellular Environments
	RIT Parameters for Urban Macro-Cellular and High Speed Environments

	Basic modulation for data
	Modulation schemes for data
	QPSK, 16QAM, 64QAM

	Basic modulation for control
	Modulation schemes for control
	QPSK

	Duplexing scheme
	TDD or FDD
	TDD/FDD 

	Subchannelization for data allocations
	Contiguous/Distributed Resource Units and associated permutations
	· Scheme for InH and UMi: Sub-band CRUs with frequency reuse 1 without FFR as defined in Sections 3.3.1.1-3.3.1.3 of {6};12 equal-size allocations spanning the complete duration of the time resources (DL portion of the TDD frame, DL FDD frame)

Scheme for UMa and RMa: Miniband CRUs with frequency reuse 1 without FFR as defined in Sections 3.3.1.1-3.3.1.3 of {6}; 6 equal-size allocations spanning the complete duration of the time resources (DL portion of the TDD frame, DL FDD frame) 



	Subchannelization for VoIP allocations
	Contiguous/Distributed Resource Units and associated permutations
	Combination of the following two schemes (selection should be based on the maximization of the VoIP capacity): 

· Scheme 1: DRUs with frequency reuse 1 without FFR as defined in Sections 3.3.1.1-3.3.1.3 of {6};

Scheme 2: Miniband CRUs with frequency reuse 1 without FFR as defined in Sections 3.3.1.1-3.3.1.3 of {6}

	Subchannelization for A-A-MAP
	Contiguous/Distributed Resource Units and associated permutations
	Distributed LRUs with frequency reuse 1 without FFR as defined in Sections 3.3.1.1-3.3.1.3 of {6}

	DL pilot structure
	Pilot structure, density etc.
	Depends on the number of streams per allocation: 

1 or 2 pilot streams from 2 stream interlaced pilot structure as defined in  Section 3.3.1.4.1 of {6}with 2 dB pilot power boosting over data tone

3 or 4 pilot streams from 4 stream pilot structure as defined in in Section 3.3.1.4.1 of {6}with 0 dB pilot power boosting over data tone

	Multi-antenna transmission format for data
	Multi-antenna configuration and  transmission scheme
	· Scheme for InH and UMi: 6-bit Transformed Codebook or analog feedback based MU-MIMO using 4x2 configuration; adaptive switching among rank-1 CL-SU-MIMO, two stream CL-MU-MIMO, three stream CL-MU-MIMO and four stream CL-MU-MIMO
- Scheme for UMa and RMa: MU-MIMO with long term beamforming using 4x2 configuration (20 ms reporting period for the long-term covariance matrix); adaptive switching among rank-1 CL-SU-MIMO, two stream CL-MU-MIMO, three stream CL-MU-MIMO and four stream CL-MU-MIMO

	Multi-antenna transmission format for voip
	Multi-antenna configuration and  transmission scheme
	Combination of the following two schemes (selection should be based on the maximization of the VoIP capacity):

· Scheme 1: SU-MIMO using 4x2 configuration with SFBC + non-adaptive precoding 

Scheme 2: SU-MIMO with wideband beamforming using 4x2 configuration 

	Multi-antenna transmission format for A-A-MAP
	Multi-antenna configuration and  transmission scheme
	Open-loop SFBC + non-adaptive precoding (TX diversity)



	Receiver structure
	MMSE/ML/MRC,

Receiver interference awareness
	MMSE for channel estimation and MMSE/MLD data detection

	Data channel coding
	Channel coding schemes 
	Convolutional Turbo Coding (CTC) 1/3

	Control channel coding for A-A-MAP
	Channel coding schemes and block sizes
	As described in Section 3.3.2.3.2.2 of {6} with MLRU size equal to 56 tones

	Scheduling
	Demonstrate performance / fairness criteria in accordance to traffic mix
	Proportional Fair for full buffer data and delay-weighted Proportional Fair with persistent scheduling for VoIP

	Link adaptation
	Modulation and Coding Schemes (MCS), CQI feedback delay / error
	Choice of 16 MCS schemes inclusive of coding rate and rate matching, see Section 11.13 of {4}

	Link to system mapping
	MI based PHY abstraction
	RBIR or MMIB by providing the necessary supporting PHY abstraction link curves 

	HARQ
	Chase combining/ incremental redundancy, synchronous/asynchronous, adaptive/non-adaptive  ACK/NACK delay, Maximum number of retransmissions, retransmission delay
	Incremental Redundancy

Asynchronous, adaptive, 3 subframe ACK/NACK  delay, maximum 4 HARQ retransmissions, minimum retransmission delay 3 subframes

	Power allocation
	Subcarrier power allocation
	Equal power per subcarrier; power boosting should be used only for A-A-MAP allocations (separate power boosting for each A-A-MAP allocation)

	Interference model
	Co-channel interference model, fading model for interferers, number of major interferers, threshold
	Explicitly modeled 

Average interference on used subcarriers per CRU (subband or miniband) in PHY abstraction {3}

	Frequency reuse
	Frequency reuse pattern
	3 sectors with frequency reuse 1

	Control signalling
	Message/signaling format, overheads
	SFH, A-MAP, ACK/NACK, and Power Control overhead/channels as described in  Section 3.3.2.2 of {6}
Dynamic transmission modeled for A-A-MAP; percentage of signalling error modeled for fixed control overhead, should be derived from corresponding link curve for each test environment; 

	Persistent scheduling
	Persistent scheduling for VoIP only
	Persistent scheduling for individual VoIP connections as described in  Section 3.2.1 of {6}

	Control channel overhead
	L1/L2 Overhead
	Dynamic overhead model whenever possible

	Antenna tilt angle
	Antenna tilt angle
	InH: 0 deg. 
UMi: 12 deg.
UMa: 12 deg.
RMa: 6 deg.



Table A3-3: UL configuration

	Topic
	Description
	RIT Parameters for Indoor and Urban Micro-Cellular Environments
	RIT Parameters for Urban Macro-Cellular and High Speed Environments

	Basic modulation for data
	Modulation schemes for data
	QPSK, 16QAM, 64QAM

	Basic modulation for control
	Modulation schemes for control
	Dependent on feedback channel (FBCH, HARQ,BW-REQ, Ranging, Sounding) as defined in  Section 3.3.5 of {6}

	Duplexing scheme
	TDD or FDD
	TDD/FDD 

	Subchannelization for data allocations
	Contiguous/Distributed Resource Units and associated permutations
	· Scheme for InH and UMi: Sub-band CRUs with frequency reuse 1 without FFR as defined in Sections 3.3.4.1-3.3.4.3 of {6}; 12 equal-size allocations spanning the complete duration of the time resources (UL portion of the TDD frame, UL FDD frame)

· Scheme for UMa and RMa: Miniband CRUs with frequency reuse 1 without FFR as defined in Sections 3.3.4.1-3.3.4.3 of {6}; 6 equal size allocations spanning the complete duration of the time resources (UL portion of the TDD frame, UL FDD frame)



	Subchannelization for VoIP allocations
	Contiguous/Distributed Resource Units and associated permutations
	DRUs with frequency reuse 1 without FFR as defined in 3.3.4.1-3.3.4.3 of {6}

	UL pilot structure
	Pilot structure, density etc.
	1/2 stream pilot structure as defined in 3.3.4.4 of {6} without pilot power boosting 

	Multi-antenna transmission format for data
	Multi-antenna configuration and  transmission scheme
	· Scheme for InH and UMi: 3-bit Codebook based MU- MIMO using 2x4 configuration; adaptive switching between single user and collaborative spatial multiplexing

· Scheme for UMa and RMa: MU-MIMO with long term beamforming using 2x4 configuration; adaptive switching between single-user and collaborative spatial multiplexing



	Multi-antenna transmission format for VoIP
	Multi-antenna configuration and  transmission scheme
	SU-MIMO using 2x4 configuration with SFBC + non-adaptive precoding

	Multi-antenna transmission format for control
	Multi-antenna configuration and  transmission scheme
	2x4 antenna configuration


	Receiver structure
	MMSE/ML/MRC,

Receiver interference awareness
	MMSE for channel estimation and MMSE/MLD for data detection

	Data channel coding
	Channel coding schemes 
	Convolutional Turbo Coding (CTC) 1/3

	Control channel coding
	Channel coding schemes and block sizes
	As described in Section 3.3.5 of {6} for FBCH, HARQ, BW-REQ, Ranging, Sounding

	Scheduling
	Demonstrate performance / fairness criteria in accordance to traffic mix
	Proportional Fair for full buffer data and delay-weighted Proportional Fair with persistent scheduling for VoIP

	Link adaptation
	Modulation and Coding Schemes (MCS), CQI feedback delay / error
	Choice of 16 MCS schemes inclusive of coding rate and rate matching, see Section 11.13 of {4}

	Link to system mapping
	MI based PHY abstraction
	RBIR or MMIB by providing the necessary supporting PHY abstraction link curves

	HARQ
	Chase combining/ incremental redundancy, synchronous/asynchronous, adaptive/non-adaptive  ACK/NACK delay, Maximum number of retransmissions, retransmission delay
	Incremental Redundancy

Synchronous, non-adaptive, 3 subframe ACK/NACK  delay, maximum 4 HARQ retransmissions, minimum retransmission delay 3 subframes

	Power control
	Open loop/closed loop
	Open loop power control as described in 3.3.5.4 of {6}; values for γ and SINRMIN should be chosen such that the average IoT meets the IMT-Advanced requirement

	Interference model
	Co-channel interference model, fading model for interferers, number of major interferers, threshold
	Explicitly modeled 

Average interference on used subcarriers per CRU (subband or miniband) in PHY abstraction {3}

	Frequency reuse
	Frequency reuse pattern
	3 sectors with frequency reuse 1

	Control signalling
	Message/signaling format, overheads
	Initial ranging, periodic ranging, handover ranging, bandwidth request fast feedback/CQI channel, sounding overheads modeled as described in  3.3.5 of {6} Percentage of signalling error modeled for fixed control overhead should be derived from corresponding link curve for each test environment

	Persistent scheduling
	Persistent scheduling for VoIP only
	Persistent scheduling for individual VoIP connections as described in  Section 3.2.1 of {6}

	Control channel overhead
	L1/L2 Overhead
	Dynamic overhead model whenever possible

	Antenna tilt angle
	Antenna tilt angle
	InH: 0 deg. 
UMi: 12 deg.
UMa: 12 deg.
RMa: 6 deg.



Table A3-4: VoIP configuration

	Parameter
	Characterization

	Codec
	Source rate 12.2 kbit/s

	Voice Activity Factor (VAF)
	50% (c=0.01, d=0.99)

	Speech payload
	33 bytes, encoder frame every 20 ms

	Silence Insertion Descriptor (SID) payload
	7 bytes,  SID packet every 160ms during silence

	Protocol overhead with compressed header
	4 byte MAC Header + Extended Header

4 byte (RTP/UDP/IP)

4 byte (RLC/security)

16 bits (CRC)

	Packet size
	47 bytes (talk),/ 21 bytes (silence)


Annex 4
Details of Simulation-related Results in the Compliance Template for Technical Performance 
This Annex provides the results from all input contributors submitted for filling in the self-evaluation of the proposed RIT. The information below consists of 11 tables which include results for the following cases:
· Full buffer

· DL and UL control overhead (Tables A4-1 and A4-2)

· DL and UL cell spectral efficiency and cell edge SE for TDD (Tables A4-3 and A4-4) and FDD (Tables A4-5 and A4-6) systems
· VoIP capacity

· DL and UL VoIP capacity numbers for TDD (Table A4-7) and FDD (Table A4-8)
· Mobility requirement

· UL SINR CDF for link simulation (Table A4-9)
· TDD and FDD systems (Tables A4-10 and A4-11)
In the tables below, reported data is based on {12} and {13} with data attributed to: 
Alcatel-Lucent Shanghai Bell, Clearwire, ETRI, Fujitsu, Hitachi, Intel Corporation, ITRI, KDDI R&D Laboratories, LG Electronics, MediaTek Inc., Mitsubishi Electric, Motorola Inc., NEC, Samsung Electronics, Toshiba, and UQ Communications.
In some cases, data from individual sources is reported along with an average value. 

Table A4-1: Control overhead (in %) for TDD per test environment and link (downlink/uplink)

	Test Environment
	Downlink
	Uplink

	Indoor (InH)
	9.19
	7.85

	Mirocellular (UMi)
	12.33
	12.60

	Base coverage urban (UMa)
	11.17
	9.23

	High speed (RMa)
	11.15
	8.34


Table A4-2: Control overhead (in %) for FDD per test environment and link (downlink/uplink)

	Test Environment
	Downlink
	Uplink

	Indoor (InH)
	9.74
	6.02

	Mirocellular (UMi)
	16.28
	10.58

	Base coverage urban (UMa)
	13.77
	8.01

	High speed (RMa)
	13.63
	6.51


Table A4-3: DL spectral efficiency for TDD
	Test environment
	ITU Requirement


	Source 10
	Source 3
	Source 1
	Source 6
	Source 8
	Source 9
	Average

	Indoor (InH)

 
	Cell
	3.0
	
	 
	6.75
	 
	
	7.10
	6.93

	
	Cell-edge user 
	0.10
	
	 
	0.235
	 
	
	0.286
	0.260

	Microcellular (UMi)

 
	Cell
	2.6
	3.04
	3.18
	3.45
	3.13
	
	3.28
	3.22

	
	Cell-edge user 
	0.075
	0.076
	0.089
	0.087
	0.097
	
	0.112
	0.092

	Base coverage urban (UMa)

 
	Cell
	2.2
	2.36
	2.32
	2.62
	2.40
	2.35
	2.41
	2.41

	
	Cell-edge user 
	0.06
	0.060
	0.071
	0.071
	0.077
	0.064
	0.069
	0.069

	High speed (RMa)

 
	Cell
	1.1
	
	 
	3.58
	 
	
	2.88
	3.23

	
	Cell-edge user 
	0.04
	
	 
	0.095
	 
	
	0.092
	0.093


Table A4-4: UL spectral efficiency for TDD
	Test environment
	ITU Requirement

	Source 1
	Source 6
	Source 9
	Average

	Indoor (InH)

 

 
	Cell
	2.25
	5.20
	 
	6.79
	5.99

	
	Cell-edge user 
	0.07
	0.361
	 
	0.491
	0.426

	
	Average IoT (dB) < 10 dB
	 
	9.37
	 
	8.70
	 

	Microcellular (UMi)

 

 
	Cell
	1.8
	2.60
	2.53
	2.62
	2.58

	
	Cell-edge user 
	0.05
	0.137
	0.091
	0.106
	0.111

	
	Average IoT (dB) < 10 dB
	 
	9.00
	9.30
	9.80
	 

	Base coverage urban (UMa)

 

 
	Cell
	1.4
	2.38
	2.49
	2.86
	2.57

	
	Cell-edge user 
	0.03
	0.113
	0.091
	0.123
	0.109

	
	Average IoT (dB) < 10 dB
	 
	9.59
	9.90
	9.90
	 

	High speed (RMa)

 

 
	Cell
	0.7
	2.45
	 
	2.87
	2.66

	
	Cell-edge user 
	0.015
	0.125
	 
	0.114
	0.119

	
	Average IoT (dB) < 10 dB
	 
	8.60
	 
	9.80
	 


Table A4-5: DL spectral efficiency for FDD

	Test environment
	ITU Requirement


	Source 3
	Source 1
	Source 6
	Source 9
	Average

	Indoor (InH)

 
	Cell
	3.0
	 
	6.85
	 
	6.89
	6.87

	
	Cell-edge user 
	0.10
	 
	0.239
	 
	0.266
	0.253

	Microcellular (UMi)

 
	Cell
	2.6
	3.05
	3.57
	3.30
	3.14
	3.27

	
	Cell-edge user 
	0.075
	0.089
	0.090
	0.101
	0.108
	0.097

	Base coverage urban (UMa)

 
	Cell
	2.2
	2.23
	2.63
	2.48
	2.30
	2.41

	
	Cell-edge user 
	0.06
	0.060
	0.069
	0.082
	0.063
	0.069

	High speed (RMa)

 
	Cell
	1.1
	 
	3.58
	 
	2.72
	3.15

	
	Cell-edge user 
	0.04
	 
	0.095
	 
	0.087
	0.091


Table A4-6: UL spectral efficiency for FDD

	Test environment
	ITU Requirement

	Source 1
	Source 6
	Source 9
	Average

	Indoor (InH)

 

 
	Cell
	2.25
	5.40
	 
	7.06
	6.23

	
	Cell-edge user 
	0.07
	0.377
	 
	0.511
	0.444

	
	Average IoT (dB) < 10 dB
	 
	9.45
	 
	8.70
	 

	Microcellular (UMi)

 

 
	Cell
	1.8
	2.66
	2.75
	2.73
	2.72

	
	Cell-edge user 
	0.05
	0.141
	0.107
	0.110
	0.119

	
	Average IoT (dB) < 10 dB
	 
	9.10
	9.40
	9.80
	 

	Base coverage urban (UMa)

 

 
	Cell
	1.4
	2.46
	2.66
	2.96
	2.69

	
	Cell-edge user 
	0.03
	0.117
	0.097
	0.128
	0.114

	
	Average IoT (dB) < 10 dB
	 
	9.39
	9.80
	9.90
	 

	High speed (RMa)

 

 
	Cell
	0.7
	2.54
	 
	2.99
	2.77

	
	Cell-edge user 
	0.015
	0.130
	 
	0.118
	0.124

	
	Average IoT (dB) < 10 dB
	 
	9.05
	 
	9.80
	 


Table A4-7: VoIP capacity for TDD

	Test environment
	
	Source 1
	Source 6
	Source 9
	Average

	Indoor (InH)

 

 

 
	UL
	154
	
	176
	 

	
	DL
	146
	
	135
	 

	
	Min of UL and DL
	146
	
	135
	140

	
	ITU requirement
	50
	50
	50
	50

	Microcellular (UMi)

 

 

 
	UL
	99
	
	110
	 

	
	DL
	84
	86
	77
	 

	
	Min of UL and DL
	84
	86
	77
	82

	
	ITU requirement
	40
	40
	40
	40

	Base coverage urban (UMa)

 

 

 
	UL
	93
	
	98
	 

	
	DL
	78
	78
	68
	 

	
	Min of UL and DL
	78
	78
	68
	74

	
	ITU requirement
	40
	40
	40
	40

	High speed (RMa)

 

 

 
	UL
	101
	
	106
	 

	
	DL
	99
	
	80
	 

	
	Min of UL and DL
	99
	
	80
	89

	
	ITU requirement
	30
	30
	30
	30


Table A4-8: VoIP capacity for FDD

	Test environment
	
	Source 1
	Source 6
	Source 9
	Average

	Indoor (InH)

 

 

 
	UL
	156
	
	176
	 

	
	DL
	144
	
	134
	 

	
	Min of UL and DL
	144
	
	134
	139

	
	ITU requirement
	50
	50
	50
	50

	Microcellular (UMi)

 

 

 
	UL
	100
	
	104
	 

	
	DL
	80
	84
	68
	 

	
	Min of UL and DL
	80
	84
	68
	77

	
	ITU requirement
	40
	40
	40
	40

	Base coverage urban (UMa)

 

 

 
	UL
	94
	
	96
	 

	
	DL
	74
	80
	64
	 

	
	Min of UL and DL
	74
	80
	64
	72

	
	ITU requirement
	40
	40
	40
	40

	High speed (RMa)

 

 

 
	UL
	102
	
	100
	 

	
	DL
	96
	
	84
	 

	
	Min of UL and DL
	96
	
	84
	90

	
	ITU requirement
	30
	30
	30
	30


Table A4-9: UL SINR distribution for mobility requirement

[image: image20.emf]UL_SINR_dist.pdf


Table A4-10: Mobility spectral efficiency (TDD)

	Test environment
	
	Source 1
	Source 6
	Source 9
	Average

	Indoor (InH)

 

 
	LOS
	3.51
	
	4.00
	3.76

	
	NLOS
	3.41
	
	
	3.41

	
	ITU requirement
	1.0
	1.0
	1.0
	1.0

	Microcellular (UMi)

 

 
	LOS
	1.64
	
	1.98
	1.81

	
	NLOS
	1.33
	1.66
	
	1.50

	
	ITU requirement
	0.75
	0.75
	0.75
	0.75

	Base coverage urban (UMa)

 

 
	LOS
	1.58
	
	1.85
	1.72

	
	NLOS
	1.26
	1.33
	
	1.30

	
	ITU requirement
	0.55
	0.55
	0.55
	0.55

	High speed (RMa)

 

 
	LOS
	1.54
	
	1.85
	1.70

	
	NLOS
	1.23
	
	
	1.23

	
	ITU requirement
	0.25
	0.25
	0.25
	0.25


Table A4-11: Mobility spectral efficiency (FDD)

	Test environment
	
	Source 1
	Source 6
	Source 9
	Average

	Indoor (InH)

 

 
	LOS
	3.64
	
	4.08
	3.86

	
	NLOS
	3.56
	
	
	3.56

	
	ITU requirement
	1.0
	1.0
	1.0
	1.0

	Microcellular (UMi)

 

 
	LOS
	1.70
	
	1.74
	1.72

	
	NLOS
	1.41
	1.60
	
	1.51

	
	ITU requirement
	0.75
	0.75
	0.75
	0.75

	Base coverage urban (UMa)

 

 
	LOS
	1.66
	
	1.60
	1.63

	
	NLOS
	1.30
	1.38
	
	1.34

	
	ITU requirement
	0.55
	0.55
	0.55
	0.55

	High speed (RMa)

 

 
	LOS
	1.61
	
	1.60
	1.61

	
	NLOS
	1.27
	
	
	1.27

	
	ITU requirement
	0.25
	0.25
	0.25
	0.25
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6 4.66 0.000256 | 0.564204 6 -1.68 0.000125| -17.24155 6 -1.48| 0.000677 | -12.20474 6 -2.89 0.000124 [ -23.36473
7 5.05 0.000272| 0.687841 7 -1.41 0.000133| -17.04216 7 -1.22| 0.000715| -12.03398 7 -2.62 0.000131 [ -23.12762
8 5.42 0.000289| 0.811479 8 -1.15 0.000142| -16.84277 8 -0.98| 0.000761| -11.86322 8 -2.37 0.00014 | -22.89052
9 5.70 0.000309| 0.935116 9 -0.92 0.000156 | -16.64339 9 -0.79| 0.000804 -11.69245 9 -2.14 0.000147 [ -22.65341
10 6.01 0.000326| 1.058753 10 -0.71 0.000172 -16.444 10 -0.59| 0.000851| -11.52169 10 -1.91 0.000153( -22.4163
" 6.28 0.000342 1.18239 " -0.50 0.000186 | -16.24461 " -0.42| 0.000898 -11.35092 " -1.71 0.00016( -22.1792
12 6.56 0.000372| 1.306027 12 -0.32 0.000203 | -16.04523 12 -0.26| 0.000954 -11.18016 12 -1.52 0.000173 [ -21.94209
13 6.85 0.000404 | 1.429664 13 -0.13 0.000226 | -15.84584 13 -0.11( 0.001012| -11.00939 13 -1.31 0.000185 [ -21.70498
14 712 0.000426 | 1.553301 14 0.04 0.000248 | -15.64645 14 0.04| 0.001063( -10.83863 14 -1.13 0.000197 [ -21.46788
15 7.38 0.000448 | 1.676939 15 0.22 0.000273| -15.44706 15 0.19| 0.001127( -10.66786 15 -0.94 0.000211 -21.23077
16 7.66 0.000486| 1.800576 16 0.36 0.000299 | -15.24768 16 0.31| 0.001189( -10.4971 16 -0.78 0.000224 [ -20.99366
17 7.96 0.000516| 1.924213 17 0.52 0.000324 | -15.04829 17 0.46| 0.001259( -10.32634 17 -0.61 0.000238 [ -20.75655
18 8.27 0.000546 2.04785 18 0.66 0.000356 | -14.8489 18 0.59| 0.001331( -10.15557 18 -0.44 0.000252 [ -20.51945
19 8.59 0.000588| 2.171487 19 0.79 0.000392| -14.64951 19 0.71| 0.001413( -9.984807 19 -0.28 0.000266 | -20.28234
20 8.91 0.000643| 2.295124 20 0.93 0.000435| -14.45013 20 0.82| 0.001501( -9.814043 20 -0.13 0.000284 [ -20.04523
21 9.22 0.000681| 2.418761 21 1.06 0.000484 | -14.25074 21 0.95| 0.001582( -9.643278 21 0.02 0.000303 [ -19.80813
22 9.56 0.000703| 2.542398 22 1.18 0.000524 | -14.05135 22 1.08( 0.001669| -9.472514 22 0.17 0.000323 [ -19.57102
23 9.85 0.000743| 2.666036 23 1.31 0.000565| -13.85196 23 1.20( 0.001761| -9.30175 23 0.34 0.000342 [ -19.33391
24 10.16 0.000792| 2.789673 24 1.43 0.000625| -13.65258 24 1.31( 0.001873| -9.130985 24 0.49 0.000365 [ -19.09681
25 1047 0.00083 291331 25 1.54 0.000682| -13.45319 25 1.42( 0.001982| -8.960221 25 0.64 0.000386 | -18.8597
26 10.76 0.000878| 3.036947 26 1.66 0.000742| -13.2538 26 1.53( 0.002102| -8.789456 26 0.79 0.000409 | -18.62259
27 11.04 0.000932| 3.160584 27 1.78 0.000808 | -13.05442 27 1.65( 0.002222| -8.618692 27 0.93 0.000435 [ -18.38548
28 11.31 0.000982| 3.284221 28 1.90 0.000888 | -12.85503 28 1.77( 0.002357| -8.447928 28 1.07 0.00047 | -18.14838
29 11.58 0.001032| 3.407858 29 2.02 0.000986 | -12.65564 29 1.88( 0.002501| -8.277163 29 1.22 0.0005| -17.91127
30 11.86 0.001099| 3.531496 30 215 0.001074| -12.45625 30 1.98( 0.002653| -8.106399 30 1.38 0.000535 [ -17.67416
31 121 0.001157| 3.655133 31 227 0.001194| -12.25687 31 2.08| 0.002828( -7.935635 31 1.53 0.000568 [ -17.43706
32 12.37 0.001234 3.77877 32 239 0.001312| -12.05748 32 2.19| 0.003006( -7.76487 32 1.69 0.000606 | -17.19995
33 12.62 0.001288| 3.902407 33 2.50 0.001441| -11.85809 33 2.29| 0.003214( -7.594106 33 1.85 0.000645 [ -16.96284
34 12.86 0.001366| 4.026044 34 262 0.00158( -11.6587 34 241 0.00342( -7.423342 34 2.01 0.000684 [ -16.72574
35 13.16 0.001448 | 4.149681 35 275 0.00172| -11.45932 35 2.52| 0.003653( -7.252577 35 2.16 0.000727 [ -16.48863
36 13.46 0.001551| 4.273318 36 2.86 0.001875| -11.25993 36 2.63| 0.003903( -7.081813 36 233 0.000775 [ -16.25152
37 13.78 0.001648| 4.396955 37 298 0.00205( -11.06054 37 2.75| 0.004163( -6.911048 37 248 0.000817 [ -16.01441
38 14.05 0.001743| 4.520593 38 3.10 0.002227| -10.86116 38 2.84| 0.004443( -6.740284 38 2.66 0.000871-15.77731
39 14.35 0.001844 4.64423 39 3.23 0.002425| -10.66177 39 2.95| 0.004763( -6.56952 39 2.82 0.000932 -15.5402
40 14.61 0.001976| 4.767867 40 3.35 0.002634 | -10.46238 40 3.07| 0.005121( -6.398755 40 299 0.000991 [ -15.30309
4 14.86 0.002116| 4.891504 4 348 0.002863| -10.26299 4 3.17| 0.005496  -6.227991 41 3.17 0.001054 [ -15.06599
42 156.11 0.002226| 5.015141 42 3.61 0.003094 | -10.06361 42 3.28| 0.005901( -6.057227 42 3.34 0.001126 | -14.82888
43 15.38 0.002363| 5.138778 43 3.73 0.003345| -9.864219 43 3.40| 0.006336( -5.886462 43 3.54 0.001203 [ -14.59177
44 15.65 0.002512| 5.262415 44 3.86 0.003615| -9.664831 44 3.62| 0.006819( -5.715698 44 3.74 0.001292 [ -14.35467
45 15.88 0.002674| 5.386053 45 3.99 0.003909 | -9.465444 45 3.64 0.00735( -5.544934 45 3.93 0.001381 [ -14.11756
46 16.13 0.002841 5.50969 46 4.14 0.004233| -9.266057 46 3.75| 0.007931( -5.374169 46 4.12 0.001469 [ -13.88045
47 16.34 0.003051| 5.633327 47 4.28 0.004538| -9.06667 47 3.88| 0.008543( -5.203405 47 4.33 0.001571( -13.64334
48 16.55 0.003213| 5.756964 48 4.40 0.00489| -8.867282 48 4.01( 0.009222| -5.03264 48 4.56 0.001678 [ -13.40624
49 16.77 0.003393| 5.880601 49 4.55 0.005269 | -8.667895 49 4.13[ 0.010024| -4.861876 49 4.77 0.0018|-13.16913
50 16.98 0.003592| 6.004238 50 4.71 0.005678 | -8.468508 50 4.25( 0.010846| -4.691112 50 4.98 0.001929 [ -12.93202
51 17.18 0.003769| 6.127875 51 4.86 0.006104| -8.26912 51 4.37( 0.011803| -4.520347 51 5.19 0.002066 | -12.69492
52 17.37 0.003988| 6.251512 52 5.02 0.006567 | -8.069733 52 4.50 0.0128| -4.349583 52 5.42 0.002221 -12.45781
53 17.57 0.004262 6.37515 53 5.17 0.007038 | -7.870346 53 464 0.013844| -4.178819 53 5.66 0.002378( -12.2207
54 17.77 0.004521| 6.498787 54 5.33 0.007562| -7.670959 54 4.78( 0.015059| -4.008054 54 5.88 0.002544 -11.9836
55 17.97 0.004808 | 6.622424 55 5.49 0.008096 | -7.471571 55 491 0.016421| -3.83729 55 6.12 0.002707 [ -11.74649
56 18.16 0.005145| 6.746061 56 5.67 0.008648 | -7.272184 56 5.07| 0.017892( -3.666526 56 6.35 0.002909 [ -11.50938
57 18.33 0.005471| 6.869698 57 5.84 0.009264 | -7.072797 57 5.22| 0.019529( -3.495761 57 6.58 0.00313( -11.27227
58 18.52 0.005791| 6.993335 58 6.04 0.009912| -6.873409 58 5.36| 0.021313( -3.324997 58 6.82 0.003355 ( -11.03517
59 18.71 0.00614( 7.116972 59 6.24 0.010645| -6.674022 59 5.53| 0.023304( -3.154232 59 7.08 0.003598 [ -10.79806
60 18.87 0.006471 7.24061 60 6.46 0.011379| -6.474635 60 5.68| 0.025435( -2.983468 60 7.30 0.003858 [ -10.56095
61 19.04 0.006874 | 7.364247 61 6.67 0.012174| -6.275248 61 5.85 0.02786 -2.812704 61 7.53 0.004129 [ -10.32385
62 19.21 0.00736( 7.487884 62 6.88 0.01301| -6.07586 62 6.03| 0.030467 | -2.641939 62 7.74 0.004441(-10.08674
63 19.39 0.007825| 7.611521 63 ™ 0.013865| -5.876473 63 6.21| 0.033349( -2.471175 63 7.96 0.004753 [ -9.849632
64 19.56 0.008318| 7.735158 64 7.31 0.014785| -5.677086 64 6.38| 0.036465( -2.300411 64 8.17 0.005084 [ -9.612525
65 19.74 0.008784| 7.858795 65 7.53 0.015747 | -5.477698 65 6.56| 0.039944( -2.129646 65 8.41 0.005437 [ -9.375418
66 19.92 0.009385| 7.982432 66 7.74 0.016761| -5.278311 66 6.75| 0.043727( -1.958882 66 8.66 0.005816 | -9.138311
67 20.11 0.009938| 8.106069 67 7.96 0.017879| -5.078924 67 6.93| 0.047912( -1.788118 67 8.88 0.006232 [ -8.901204
68 20.29 0.010543| 8.229707 68 8.16 0.019052 | -4.879537 68 712 0.05249( -1.617353 68 9.10 0.006684 | -8.664097
69 20.49 0.011251| 8.353344 69 8.39 0.020319| -4.680149 69 7.32| 0.057477( -1.446589 69 9.33 0.007169 -8.42699
70 20.70 0.011952| 8.476981 70 8.60 0.021612| -4.480762 70 7.53| 0.062919( -1.275824 70 9.53 0.00769 -8.189883
! 20.91 0.01274( 8.600618 ! 8.82 0.022993| -4.281375 ! 7.74| 0.068883( -1.10506 7 9.77 0.008259 [ -7.952776
72 21.15 0.013535| 8.724255 72 9.04 0.024532| -4.081987 72 7.96| 0.075212( -0.934296 72 9.99 0.008877 [ -7.715669
73 21.37 0.014363| 8.847892 73 9.25 0.026176 -3.8826 73 8.19| 0.082129( -0.763531 73 10.22 0.009515 [ -7.478562
74 21.62 0.01522( 8.971529 74 9.49 0.027919| -3.683213 74 8.42| 0.089677 | -0.592767 74 10.41 0.010213 [ -7.241455
75 21.90 0.016207 | 9.095167 75 9.70 0.0298| -3.483826 75 8.64| 0.097852( -0.422003 75 10.60 0.010963 [ -7.004348
76 2217 0.017222| 9.218804 76 9.92 0.031787 | -3.284438 76 8.87| 0.106695( -0.251238 76 10.80 0.011779| -6.767241
7 22.42 0.018358 | 9.342441 7 10.15 0.033932| -3.085051 7 9.10| 0.116141( -0.080474 77 11.01 0.012653 [ -6.530134
78 22.64 0.019514| 9.466078 78 10.36 0.03627 | -2.885664 78 9.34| 0.126293 0.09029 78 11.22 0.013594 | -6.293027
79 22.85 0.020768| 9.589715 79 10.57 0.038769| -2.686276 79 9.57| 0.137149( 0.261055 79 1.41 0.014635( -6.05592
80 23.07 0.022214| 9.713352 80 10.81 0.041426 | -2.486889 80 9.83| 0.148702( 0.431819 80 11.64 0.015777( -5.818813
81 23.28 0.023647| 9.836989 81 11.02 0.044269| -2.287502 81 10.09| 0.160942( 0.602584 81 11.87 0.016963 [ -5.581706
82 23.46 0.025158| 9.960627 82 11.24 0.047381| -2.088115 82 10.32| 0.173959( 0.773348 82 12.07 0.018275 [ -5.344599
83 23.65 0.026761| 10.084264 83 11.48 0.050688 | -1.888727 83 10.58| 0.187807( 0.944112 83 12.27 0.019681 [ -5.107492
84 23.84 0.028531| 10.207901 84 1.71 0.054317| -1.68934 84 10.84| 0.202357( 1.114877 84 12.49 0.021146 | -4.870385
85 24.05 0.030417 10.331538 85 11.94 0.058234 | -1.489953 85 11.10| 0.217424| 1.285641 85 1271 0.022761 [ -4.633278
86 24.28 0.032409 | 10.455175 86 12.18 0.062397 | -1.290565 86 11.35( 0.233275| 1.456405 86 12.93 0.024532 [ -4.396171
87 24.50 0.034644| 10.578812 87 12.41 0.066965| -1.091178 87 11.66( 0.249631 1.62717 87 13.16 0.026422 [ -4.159064
88 24.71 0.036871 10.702449 88 12.67 0.071988 | -0.891791 88 11.95( 0.266365| 1.797934 88 13.38 0.028475 [ -3.921957
89 24.91 0.039393 | 10.826086 89 12.92 0.077393| -0.692404 89 12.22| 0.283654 1.968698 89 13.60 0.030657 [ -3.68485
90 25.10 0.041965| 10.949724 90 13.19 0.083311| -0.493016 90 12.53 0.3011| 2.139463 90 13.86 0.033106 | -3.447743
91 25.31 0.044687 | 11.073361 91 13.44 0.089806 | -0.293629 91 12.91| 0.318808( 2.310227 91 14.13 0.035738 [ -3.210636
92 25.53 0.047741| 11.196998 92 13.75 0.096967 | -0.094242 92 13.25| 0.336733| 2.480992 92 14.41 0.038654 [ -2.973529
93 25.74 0.050958 | 11.320635 93 14.07 0.104781| 0.105146 93 13.64| 0.354444( 2.651756 93 14.70 0.041751 [ -2.736422
94 26.04 0.054201 | 11.444272 94 14.39 0.113519| 0.304533 94 14.03| 0.372117 2.82252 94 14.99 0.045103 [ -2.499315
95 26.40 0.057709| 11.567909 95 14.75 0.122993 0.50392 95 14.44| 0.389462( 2.993285 95 15.34 0.04885 [ -2.262208
96 26.83 0.061453 | 11.691546 96 1617 0.133404| 0.703307 96 14.90| 0.406391( 3.164049 96 15.76 0.052839 [ -2.025101
97 27.29 0.065571| 11.815184 97 15.63 0.144845| 0.902695 97 15.40| 0.423024( 3.334813 97 16.23 0.057271( -1.787994
98 27.86 0.069852 | 11.938821 98 16.26 0.157339| 1.102082 98 16.05| 0.439089( 3.505578 98 16.85 0.06209 | -1.550887
99 28.68 0.074387 | 12.062458 99 17.18 0.170963| 1.301469 99 17.08| 0.454636( 3.676342 99 17.82 0.067364( -1.31378
100 37.59 0.079344 | 12.186095 100 21.41 0.185773| 1.500857 100 22.50| 0.469652| 3.847106 100 22.94 0.073246 [ -1.076673
0.084559| 12.309732 0.20166( 1.700244 0.483907  4.017871 0.079669 [ -0.839566
0.090038 | 12.433369 0.218729| 1.899631 0.497689( 4.188635 0.086738 [ -0.602459
0.095963 | 12.557006 0.236664 | 2.099019 0.510734 4.3594 0.094515 [ -0.365352
0.102035 | 12.680643 0.255472| 2.298406 0.523182( 4.530164 0.103046 | -0.128245
0.10859( 12.804281 0.274928| 2.497793 0.535012( 4.700928 0.112356 | 0.108862
0.115627 | 12.927918 0.294752 269718 0.546262( 4.871693 0.122565( 0.345969
0.123069 | 13.051555 0.314902| 2.896568 0.556839 5.042457 0.133711| 0.583076
0.130862| 13.175192 0.335018| 3.095955 0.567034 5.213221 0.146005( 0.820183
0.139217 | 13.298829 0.354714| 3.295342 0.57667| 5.383986 0.159325( 1.05729
0.148018 | 13.422466 0.373873 3.49473 0.585947 5.65475 0.173642( 1.294397
0.157475| 13.546103 0.392408| 3.694117 0.594791( 5.725514 0.189002( 1.531504
0.167578 | 13.669741 0.410303| 3.893504 0.603207 | 5.896279 0.205548( 1.768611
0.178203 | 13.793378 0.427273| 4.092891 0.611311| 6.067043 0.222896( 2.005718
0.189425| 13.917015 0.443243| 4.292279 0.619218( 6.237808 0.241056  2.242825
0.201113| 14.040652 0.458438| 4.491666 0.626742( 6.408572 0.259995( 2.479932
0.213727 | 14.164289 0.472781| 4.691053 0.634053( 6.579336 0.279473( 2.717039
0.226617 | 14.287926 0.486367 | 4.890441 0.641161| 6.750101 0.299255( 2.954146
0.240134 | 14.411563 0.49917( 5.089828 0.648087  6.920865 0.319188( 3.191253
0.254536 14.5352 0.5113| 5.289215 0.654892( 7.091629 0.33911| 3.42836
0.269901 | 14.658838 0.522741| 5.488602 0.661546 7.262394 0.358761( 3.665467
0.285512| 14.782475 0.53376 5.68799 0.668036( 7.433158 0.378024 3.902574
0.301744| 14.906112 0.544317| 5.887377 0.674423( 7.603922 0.396647 [ 4.139681
0.318856 | 15.029749 0.554498| 6.086764 0.68078| 7.774687 0.414522( 4.376788
0.336576 | 15.153386 0.564316| 6.286152 0.68701| 7.945451 0.431682( 4.613895
0.355218 | 15.277023 0.573781| 6.485539 0.693318( 8.116216 0.448027 ( 4.851002
0.374481| 15.40066 0.582934 | 6.684926 0.699511 8.28698 0.463658( 5.088109
0.394112| 15.524298 0.591997| 6.884313 0.705595( 8.457744 0.478685( 5.325216
0.414477 | 15.647935 0.600787 | 7.083701 0.711638| 8.628509 0.492719( 5.562323
0.435559| 15.771572 0.609432| 7.283088 0.717721| 8.799273 0.506139| 5.79943
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