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1. Introduction
In P802.16m/D8 [1], the frame structure can support that IEEE 802.16m co-exist with TD-SCDMA in 1/8 CP ratio by puncturing 2 OFDM symbols. Detail analysis can be seen in C802.16m/2124r1 [2]. However, it can not support 1/16 CP ratio case and loses a capacity improvement by 6%. This contribution provides frame configuration for 1/16 case. In uplink, type-2 AAI subframe is used to keep uplink channel performance without the impact of sounding.
2. TD-SCDMA frame structure and the associated constraints
TD-SCDMA has two TDD configurations: symmetric and asymmetric DL/UL configurations. Fig. 1 illustrates the symmetric DL/UL configuration. The subframe spans 5ms and is composed of DwPTS (75μs), GP (75μs), UpPTS (125μs), 7 slots (675μs x7=4725μs). Downlink is composed of DwPTS, and downlink slots. Uplink is composed of UpPTS and uplink slots.
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Fig. 1: TD-SCDMA frame structure of symmetric DL/UL configuration.
Based on this structure, we have several constraints.

1. The TTG in IEEE 802.16 frame structure shall not be smaller than 75μs and could be overlapped with GP in TD-SCDMA

2. The downlink in IEEE 802.16m frame structure shall be in the duration of downlink of TD-SCDMA

3. The uplink in IEEE 802.16m frame structure shall be in the duration of uplink of TD-SCDMA

Fig. 2 illustrates an example of timing relationship between IEEE 802.16 frame structure and TD-SCDMA frame structure. In IEEE 802.16 frame structure, TTG covers GP, downlink in TD-SCDMA covers that in IEEE 802.16 and uplink in TD-SCDMA covers that in IEEE 802.16.
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Fig. 2: An example of timing relationship between IEEE 802.16 and TD-SCDMA.

3. Frame structure
Table 1 shows the frame structure for 1/16 CP ratio and this frame structure supports TD-SCDMA with 5:2 and 4:3 configurations. In the 5:2 configuration, downlink spans 3450 us, uplink spans 1475 us and guard period spans 75 us. In the 4:3 configuration, downlink spans 2775us and uplink spans 2150us and guard period spans 75 us.

In the 6:2 configuration shown in Table 1, downlink spans 3400us < 3450us and uplink spans 1360us < 1475 us. The TTG ranges from 3400us to 3579.996us and the GP ranges from 3450 to 3525 us if downlink is aligned. Therefore, this configuration can co-exist with TD-SCDMA asymmetric configuration. The second subframe applies AAI type-2 subframe as other frames structure with 1/16 CP ratio.
In the 5:3 configuration shown in Table 1, downlink spans 2720 us< 2775 us and uplink spans 2040 us < 2150 us. The TTG ranges from 2720 us to 2899.996 us and the GP ranges from 2775 us to 2820 us if downlink is aligned. Therefore, this configuration can co-exist with TD-SCDMA symmetric configuration. The second subframe applies AAI type-2 subframe as other frames structure with 1/16 CP ratio.

Table 1: Frame structure for 6:2 and 5:3 D:U ratio for 1/16 CP ratio
	D:U
	AAI subframe Type
	TTG/RTG (us)

	
	#0
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	

	6:2
	DL Type1
	DL Type2
	DL Type1
	DL Type1
	DL Type3
	DL Type3
	UL Type2
	UL Type2
	179.996/60

	5:3
	DL Type1
	DL Type2
	DL Type3
	DL Type3
	DL Type3
	UL Type2
	UL Type2
	UL Type2
	179.996/60


4. Conclusion
This contribution provides frame structure to support TDD co-existence with TD-SCDMA with 1/16 CP ratio. Extra 6% spectrum efficiency can be achieved comparing to 1/8 CP ratio.
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6. Text proposal
-------------------------------  Text Start  --------------------------------------------------- 
[Remedy: Change texts in Section 16.3.3.7 in Page 497 Table 803 Line 1 as follows:] 

<\ins>  
Table 803—Frame Configuration and Indexing (5/10/20MHz channel bandwidth)
	No.
	BW
	CP
	Frame configuration index
	Duplex
	D:U
	Subframe provision
	AAI subframe Type
	TTG /RTG

(µs)

	
	
	
	
	
	
	DL 

offset
	DL length
	UL 

Length 
	#0
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	

	1
	5/10/20
	1/16
	0
	TDD
	6:2
	N/A
	N/A
	N/A
	DL Type1
	DL Type2
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type2
	82.853 / 60

	2
	5/10/20
	1/16
	1
	TDD
	5:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type2
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type2
	82.853 / 60

	3
	5/10/20
	1/16
	2
	TDD
	4:4
	N/A
	N/A
	N/A
	DL Type1
	DL Type2
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	UL Type2
	82.853 / 60

	4
	5/10/20
	1/16
	3
	TDD
	3:5
	N/A
	N/A
	N/A
	DL Type1
	DL Type2
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	UL Type1
	UL Type2
	82.853 / 60

	5
	5/10/20
	1/16
	4
	FDD
	N/A
	N/A
	N/A
	N/A
	D/U Type1
	D/U Type2
	D/U Type1
	D/U Type1
	D/U Type2
	D/U Type1
	D/U Type1
	D/U Type2
	N/A

	6
	5/10/20
	1/16
	5
	TDD
	6:2
	N/A
	N/A
	N/A
	DL Type1
	DL Type2
	DL Type1
	DL Type1
	DL Type3
	DL Type3
	UL Type2
	UL Type2
	179.996 / 60

	7
	5/10/20
	1/16
	6
	TDD
	5:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type2
	DL Type3
	DL Type3
	DL Type3
	UL Type2
	UL Type2
	UL Type2
	179.996 / 60

	68
	5/10/20
	1/8
	0
	TDD
	6:2
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	DL Type3
	UL Type1
	UL Type1
	105.714 / 60

	79
	5/10/20
	1/8
	1
	TDD
	5:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	DL Type3
	UL Type1
	UL Type1
	UL Type1
	105.714 / 60

	810
	5/10/20
	1/8
	2
	TDD
	4:4
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type3
	UL Type1
	UL Type1
	UL Type1
	UL Type1
	105.714 / 60

	911
	5/10/20
	1/8
	3
	TDD
	3:5
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type3
	UL Type1
	UL Type1
	UL Type1
	UL Type1
	UL Type1
	105.714 / 60

	1012
	5/10/20
	1/8
	4
	FDD
	N/A
	N/A
	N/A
	N/A
	D/U Type1
	D/U Type1
	D/U Type1
	D/U Type1
	D/U Type1
	D/U Type1
	D/U Type1
	D/U Type1
	N/A

	1113
	5/10/20
	1/8
	5
	TDD
	5:3
	3
	2
	3 
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	Not used
	Not Used
	Not Used
	105.714 / 60

	1214
	5/10/20
	1/8
	6
	TDD
	5:3
	3
	2
	1
	DL Type1
	DL Type1
	Not Used
	Not Used
	UL Type1
	Not used
	Not Used
	Not Used
	105.714 / 60

	1315
	5/10/20
	1/8
	7
	TDD
	5:3
	2
	3
	3
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	Not Used
	Not Used
	105.714 / 60

	1416
	5/10/20
	1/8
	8
	TDD
	5:3
	2
	3
	2
	DL Type1
	DL Type1
	DL Type1
	Not Used
	UL Type1
	UL Type1
	Not Used
	Not Used
	105.714 / 60

	1517
	5/10/20
	1/8
	9
	TDD
	5:3
	2
	2
	3
	DL Type1
	DL Type1
	Not used
	UL Type1
	UL Type1
	UL Type1
	Not used
	Not Used
	105.714 / 60

	1618
	5/10/20
	1/8
	10
	TDD
	5:3
	2
	2
	1
	DL Type1
	DL Type1
	Not used
	Not used
	Not Used
	UL Type1
	Not Used
	Not Used
	105.714 / 60

	1719
	5/10/20
	1/8
	11
	TDD
	5:3
	1
	4
	3
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	Not Used
	105.714 / 60

	1820
	5/10/20
	1/8
	12
	TDD
	5:3
	1
	4
	2
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	Not Used
	UL Type1
	UL Type1
	Not Used
	105.714 / 60

	1921
	5/10/20
	1/8
	13
	TDD
	5:3
	1
	3
	3
	DL Type1
	DL Type1
	DL Type1
	Not used
	UL Type1
	UL Type1
	UL Type1
	Not Used
	105.714 / 60

	2022
	5/10/20
	1/8
	14
	TDD
	5:3
	1
	3
	2
	DL Type1
	DL Type1
	DL Type1
	Not used
	Not used
	UL Type1
	UL Type1
	Not Used
	105.714 / 60

	2123
	5/10/20
	1/8
	15
	TDD
	5:3
	1
	2
	3
	DL Type1
	DL Type1
	Not used
	Not used
	UL Type1
	UL Type1
	UL Type1
	Not Used
	105.714 / 60

	2224
	5/10/20
	1/8
	16
	TDD
	5:3
	1
	2
	1
	DL Type1
	DL Type1
	Not used
	Not used
	Not used
	Not used
	UL Type1
	Not Used
	105.714 / 60

	2325
	5/10/20
	1/8
	17
	TDD
	6:2
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	DL Type3
	DL Type3
	UL Type1
	UL Type1
	208.571 / 60

	2426
	5/10/20
	1/8
	18
	TDD
	5:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type3
	DL Type3
	UL Type1
	UL Type1
	UL Type1
	208.571 / 60

	2527
	5/10/20
	1/8
	19
	TDD
	5:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type3
	DL Type3
	DL Type3
	UL Type1
	UL Type1
	UL Type1
	311.428 / 60

	2628
	5/10/20
	1/8
	20
	TDD
	5:3
	2
	1
	3
	DL Type2
	Not Used
	Not Used
	UL Type1
	UL Type1
	UL Type1
	Not Used
	Not Used
	105.714 / 60

	2729
	5/10/20
	1/8
	21
	TDD
	5:3
	1
	1
	3
	DL Type2
	Not Used
	Not Used
	Not Used
	UL Type1
	UL Type1
	UL Type1
	Not Used
	105.714 / 60

	2830
	5/10/20
	1/8
	22
	TDD
	6:2
	1
	1
	2
	DL Type2
	Not Used
	Not Used
	Not Used
	Not Used
	UL Type1
	UL Type1
	Not Used
	105.714 / 60

	2931
	5/10/20
	1/8
	23
	TDD
	6:2
	1
	2
	2
	DL Type1
	DL Type1
	Not Used
	Not Used
	Not Used
	UL Type1
	UL Type1
	Not Used
	105.714 / 60

	3032
	5/10/20
	1/8
	24
	TDD
	6:2
	1
	3
	2
	DL Type1
	DL Type1
	DL Type1
	Not Used
	Not Used
	UL Type1
	UL Type1
	Not Used
	105.714 / 60

	3133
	5/10/20
	1/8
	25
	TDD
	6:2
	1
	4
	2
	DL Type1
	DL Type1
	DL Type1‘
	DL Type1
	Not Used
	UL Type1
	UL Type1
	Not Used
	105.714 / 60

	3234
	5/10/20
	1/8
	26
	TDD
	6:2
	1
	5
	2 
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	Not Used
	105.714 / 60

	3335
	5/10/20
	1/8
	27
	TDD
	6:2
	2
	1
	2
	DL Type2
	Not Used
	Not Used
	Not Used
	UL Type1
	UL Type1
	Not Used
	Not Used
	105.714 / 60

	3436
	5/10/20
	1/8
	28
	TDD
	6:2
	2
	2
	2
	DL Type1
	DL Type1
	Not Used
	Not Used
	UL Type1
	UL Type1
	Not Used
	Not Used
	105.714 / 60

	3537
	5/10/20
	1/8
	29
	TDD
	6:2
	2
	3
	2
	DL Type1
	DL Type1
	DL Type1
	Not Used
	UL Type1
	UL Type1
	Not Used
	Not Used
	105.714 / 60

	3638
	5/10/20
	1/8
	30
	TDD
	6:2
	2
	4
	2 
	DL 39Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	Not Used
	Not Used
	105.714 / 60

	3739
	5/10/20
	1/4
	0
	TDD
	5:2
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	
	139.988 / 60

	3840
	5/10/20
	1/4
	1
	TDD
	4:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	
	139.988 / 60

	3941
	5/10/20
	1/4
	2
	TDD
	3:4
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	UL Type1
	
	139.988 / 60

	4042
	5/10/20
	1/4
	3
	FDD
	N/A
	N/A
	N/A
	N/A
	D/U Type1
	D/U Type1
	D/U Type1
	D/U Type2
	D/U Type1
	D/U Type1
	D/U Type1
	
	N/A


<\ins>

-------------------------------  Text End  ---------------------------------------------------
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