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Proposed Text for HARQ Signaling (Section 16.2.14.2)
Hyunkyu Yu, Hyunjeong Kang, Ji-Yun Seol
 Samsung Electronics
Introduction
This contribution suggests two clarifications.
(1) HARQ channel index (ACID) for an AMS operating over carriers with the sum of FFT sizes that is larger than 2048 subcarriers
- In MC operation, an AMS can operate over multiple carriers with the sum of FFT sizes that is larger than 2048 subcarriers. In that case, total number of HARQ channels can be larger than 16. However, ACID field in assignment A-MAP IE can only indicate maximum 16 values (4 bits).
- To solve the problem above, in the implementation side, AMS and ABS can have their own mapping rules based on carrier index and ACID. But this approach may lead HARQ channels to be unsynchronized between ABS and AMS in case of A-MAP loss and HARQ feedback false detection, increasing AMS/ABS complexities to control various error cases.
- For example, let us assume that the number of maximum UL HARQ channels for an AMS is 32 and ABS and AMS are communicating through all 32 HARQ channels in downlink. For the k-th HARQ channel, the ABS transmitted ACK for a UL HARQ burst (A), and an AMS decoded it as NACK. So the ABS assigns a new UL HARQ burst (B) to the AMS. In the AMS side, there is no remaining HARQ channel. If there is no unique mapping rule, this situation is very ambiguous to the AMS. However, if AMS and ABS has a common mapping rule, the AMS operation is clear and HARQ feedback error is easily corrected.
- Another aspects we’d like to mention is ACID toggling. If mapping rule is not defined, ACID toggling operation is not clear. Even though ACIDs (HARQ channel index) for consecutive HARQ bursts (one is from carrier index p, and the other is from carrier index q) are different in ABS side, those ACIDs can be interpreted as the same ones in AMS side. 
- We propose a simple mapping rule between 4-bit ACID value and HARQ channel index (actual ACID).
(2) Assignment A-MAP IE types in 16.2.14.2

- In D7, DL and UL basic assignment A-MAP IEs and DL and UL subband assignment A-MAP IEs are only referred in 16.2.14.2.1. Other assignment A-MAP IEs need to be clarified.
Proposed Text Changes
[Change the following text, at line 62 in page 367, section 16.2.14.1, as]

------------------------------------------------Start proposed text----------------------------------------------------------------
a) At the first transmission, AMS shall send the subpacket labeled 0b00.

b) AMS shall send one among subpackets labeled 0b00, 0b01, 0b10 and 0b11 in sequential order.

c) AMS shall send the subpacket labeled 0b00 when the AMS receives the UL Basic Assignment A-MAP IE or the UL Subband Assignment A-MAP IE regardless of the transmission number.
In order to specify the start In order to specify the start of a new transmission, one-bit HARQ identifier sequence number (AI_SN) is toggled on every new HARQ transmission attempt on the same ACID. If the AI_SN changes, the receiver treats the corresponding HARQ attempt as belonging to a new encoder packet and discards previous HARQ attempt with the same ACID.
16.2.14.2 Generic HARQ Signaling and Timing
In 16.2.14.2, “assignment A-MAP IE” is confined to assignment A-MAP IEs which convey allocation information of an HARQ burst. DL and UL basic assignment A-MAP IEs, and DL and UL subband assignment A-MAP IEs follow the HARQ signaling and timing described in 16.2.14.2. For CDMA allocation A-MAP IE, feedback polling A-MAP IE, and BR-ACK A-MAP IE, HARQ timing is applied as specified in 16.2.14.2.2. The basic rule of HARQ signaling for those assignment A-MAP IEs follows the description in 16.2.14.2.1, but the details can be different according to its specific operation defined in 16.3.6.5.2.4. The HARQ signaling and timing for GRA A-MAP IE, and DL and UL PA A-MAP IEs are described in 16.2.14.3, and 16.2.14.4, respectively.
16.2.14.2.1 HARQ Signaling

16.2.14.2.1.1 Downlink
Upon receiving a DL Basic Assignment A-MAP IE or DL Subband Aassignment A-MAP IE, AMS attempts to receive and decode the data burst as allocated to it by the DL Basic Assignment A-MAP IE or DL Subband Aassignment A-MAP IE. If the decoding is successful, AMS shall send a positive acknowledgement to ABS; otherwise, AMS shall send a negative acknowledgement to ABS.
The process of retransmissions shall be controlled by ABS using the ACID and AI_SN fields in the DL Basic Assignment A-MAP IE or DL Subband Aassignment A-MAP IE. If the AI_SN field for the ACID remains same between two HARQ bursts allocation, it indicates retransmission. Through the DL Basic Assignment A-MAP IE or DL Subband Aassignment A-MAP IE for retransmission, ABS may allocate different resource allocation and transmission format. If AI_SN field for the ACID is toggled, i.e., from 0 to 1 or vice versa, it indicates the transmission of a new HARQ burst, and the retransmission process for the previous HARQ burst with the same ACID is terminated if the retransmission process is still in progress. When DL Basic Assignement A-MAP IE is used for retransmission of first transmission allocated using Group Resource Allocation A-MAP IE, the AI_SN value is irrelevant and should be ignored by AMS.
For an AMS operating over carriers with a sum of FFT sizes that is 2048 subcarriers or less, in DL, the maximum number of total HARQ channels per AMS is 16. For an AMS operating over carriers with the sum of FFT sizes that is larger than 2048 subcarriers, in DL, the maximum number of total HARQ channels per AMS is floor(16 * sum of FFT sizes of all used carriers /2048). If the ith physical carrier is assigned to an AMS, the ACID in the physical carrier index i is calculated as 16 ∙ ri + n, where n is the 4-bit ACID value signaled in DL assignment A-MAP IE, and ri = ceil(Si / 2048)–1. Si is the sum of FFT sizes of active carriers which are assigned to an AMS among the carriers indexed from 0 to i. ACID value shall not be larger than the maximum number of total HARQ channels per AMS.
The delay between two consecutive HARQ transmissions of the same data burst shall not exceed the maximum T_ReTx_Interval which is signaled via AAI_SCD message. The number of retransmissions of the same data burst shall not exceed the maximum DL_N_MAX_ReTx. The values for DL_N_MAX_ReTx are 4 or 8. The default value is 4. The ABS may configure a maximum number of DL HARQ retransmission via S-SFH SP1 IE.
The timing for transmitting DL Basic Assignment A-MAP IE or DL Subband Assignment A-MAP IE, DL HARQ subpacket, and HARQ feedback in UL are described in 16.2.14.2.2.
16.2.14.2.1.2 Uplink

Upon receiving an UL Basic Assignment A-MAP IE or UL Subband Aassignment A-MAP IE, AMS shall transmit the subpacket of HARQ data burst through the resource assigned by the UL Basic Assignment A-MAP IE or UL Subband Aassignment A-MAP IE.
ABS shall attempt to decode the data burst. If the decoding is successful, ABS shall send a positive acknowledgement to AMS; otherwise, ABS shall send a negative acknowledgement to AMS.
Upon receiving the negative acknowledgement, AMS shall trigger retransmission procedure.
In the retransmission procedure, if AMS does not receive an UL Basic Assignment A-MAP IE or UL Subband Aassignment A-MAP IE for the HARQ data burst in failure, AMS shall transmits the next subpacket through the resources assigned to the latest subpacket transmission with the same ACID as specified in Table 75189 for FDD and Table 75391 for TDD, respectively. A UL Basic Assignment A-MAP IE or UL Subband Aassignment A-MAP IE may be sent to signal control information for retransmission with the corresponding ACID and AI_SN being not toggled. Upon receiving the UL Basic Assignment A-MAP IE or UL Subband Aassignment A-MAP IE, AMS shall perform the HARQ retransmission as instructed in this UL Basic Assignment A-MAP IE or UL Subband Aassignment A-MAP IE. As an example, ABS may change the resource index of the HARQ data burst or may command to skip retransmission in the corresponding AAI subframe. If AI_SN field for the ACID is toggled, i.e., from 0 to 1 or vice versa, it indicates the transmission of a new HARQ burst, and the retransmission process for the previous HARQ burst with the same ACID is terminated if the retransmission process is still in progress. When UL Basic Assignement A-MAP IE is used for retransmission of first transmission allocated using Group Resource Allocation A-MAP IE, the AI_SN value is irrelevant and should be ignored by AMS.
For an AMS operating over carriers with sum of FFT sizes that is 2048 sub-carriers or less, in UL, the maximum number of total HARQ channels per AMS is 16. For an AMS operating over carriers with sum of FFT sizes that is larger than 2048 sub-carriers, in UL, the maximum number of total HARQ channels per AMS is floor(16 * sum of FFT sizes of all used carrier /2048). If the ith physical carrier is assigned to an AMS, the ACID in the physical carrier index i is calculated as 16 ∙ ri + n, where n is the 4-bit ACID value signaled in UL assignment A-MAP IE, and ri = ceil(Si / 2048)–1. Si is the sum of FFT sizes of active carriers which are assigned to an AMS among the carriers indexed from 0 to i. ACID value shall not be larger than the maximum number of total HARQ channels per AMS.
The number of retransmissions of the same data burst shall not exceed the maximum UL_N_MAX_ReTx. The values for UL_N_MAX_ReTx are 4 or 8. The default value is 4. The ABS may configure a maximum number of UL HARQ retransmission via S-SFH SP1 IE.
The timing for transmitting UL Basic Assignment A-MAP IE or UL Subband Assignment A-MAP IE, UL HARQ subpacket, and HARQ feedback in DL are described in 16.2.14.2.2.
-------------------------------------------------End proposed text----------------------------------------------------------------
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