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1 Introduction

At the previous RAN1 WG meetings, the resource pool structure for sidelink V2V communication was discussed. The following agreements were made by RAN1 WG:
Agreements: 

	RAN1#86
· V2V pool is defined by a repeating bitmap mapped to all subframes except for at least SLSS subframes which are skipped

· The bitmap length is 16, 20, or 100.
· FFS if/how to handle the case where the bitmap does not repeat an integer number of times within the DFN period
· The bitmap defines which subframes are allowed for V2V SA/data transmission and/or reception for a pool.
RAN1#86bis

· A pool is configured with a number of reserved subframes such that the bitmap is repeated in an integer number within the DFN range.

· V2V logical subframe index is not allocated to a reserved subframe.

· The location of the reserved subframes is indicated by an implicit way (details FFS until next meeting).



In this contribution, we discuss remaining issues of V2V pool configuration and configuration of reserved subframes. Our views on the other V2X communication aspects are provided in our companion contributions [1]-[10].
2 Reserved Subframes Configuration
On reserved subframes to support LTE-V2V communication

It was agreed that SLSS signals are transmitted with 160ms periodicity to align with SFN cycle without wrap around issues. It was also agreed to exclude SLSS subframes out of 10240 physical subframes within SFN/DFN cycle and apply logical indexing for sensing and resource selection procedure.
In case of FDD shared carrier or dedicated carrier, the amount of subframes that can be allocated for V2V communication after SLSS exclusion is N = (10240 – (10240/160 = 64)) = 10176. This number is not a multiple of the agreed bitmap lengths 100 and 20, but is multiple of bitmap size 16. Therefore depending on the configured bitmap length there are 76, 16 and 0 unused subframes at the last bitmap repetition cycle within 10176 subframes (due to non-integer number of bitmap repetitions). Therefore there is a wrap-around problem with SFN cycling (cyclic prolongation is not possible) for the agreed combination of SLSS transmission periodicity (160ms) and agreed set of bitmap lengths. In order to address this issue it was agreed to keep these subframes as reserved. However, the location of these reserved subframes still needs to be discussed.
On support of LTE-V2V communication for different TDD configurations
In case of TDD shared carrier, the additional agreements and subframe bitmap lengths are needed as explained in [2] and reproduced here for convenience:

Proposal 1
· In case of TDD shared carrier, the DL and S (special) subframes are skipped similar to SLSS subframes (i.e. excluded).
· The 
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 parameter is adjusted according to UL-DL configuration (i.e. scaled proportionally to the number of UL subframes per frame)

· The following V2V subframe bitmap sizes are supported for TDD shared carrier

· TDD#0: 60;  TDD#1: 40; TDD#2: 20, TDD#3: 30, TDD#4: 20, TDD#5: 10, TDD#6: 50 (equivalent of 100 for FDD/dedicated carrier)

· TDD#0: 12;  TDD#1: 8; TDD#2: 4, TDD#3: 6, TDD#4: 4, TDD#5: 2, TDD#6: 10 (equivalent of 20 for FDD/dedicated carrier)
Assuming that modifications discussed above are agreed the following number of reserved subframes needs to be allocated for LTE-V2V under assumption that zero, one or two synchronization resources are configured (see Table 1).

Table 1: Number of reserved subframes for different assumptions on number of SLSS synchronization resources
	
	Subframe Bitmap Size
	Max number of V2V subframes
	Number of subframes (one SLSS, DL and S)
	Number of subframes (two SLSS, DL and S)
	Number of reserved subframes (no SLSS resource)
	Number of reserved subframes (one SLSS resource)
	Number of reserved subframes (two SLSS resources)

	FDD 
	{100, 20, 16}
	10240
	10176
	10112
	{40, 0, 0}

40*256
	{76, 16, 0}

133x8+134x68

636 x 16
	{12, 12, 0}

842*4+843*8

842*4+843*8

	TDD #0 (6UL)
	{60, 12}
	6144
	6080
	6016
	24

24 * 256
TL = 256
	20

20 * 304

TL = 304
	16

16 * 376

TL = 376

	TDD #1 (4UL)
	{40, 8}
	4096
	4032
	3968
	16

16 * 256

TL = 256
	32

32 * 126

TL = 126
	8

8 * 496

TL = 496

	TDD #2 (2UL)
	{20, 4}
	2048
	1984
	1920
	8

8 * 256

TL = 256
	4

4 * 496

TL = 496
	0

	TDD #3 (3UL)
	{30, 6}
	3072
	3008
	2944
	12

12 * 256

TL = 256
	8

8 * 376

TL = 376
	4

4 * 736

TL = 736

	TDD #4 (2UL)
	{20, 4}
	2048
	1984
	1920
	8

8 * 256

TL = 256
	4

4 * 496

TL = 496
	0

	TDD #5 (1UL)
	{10, 2}
	1024
	960
	896
	4

4 * 256

TL = 256
	0
	6
4*149 + 2*150

TL1 = 149

TL1 = 150

	TDD #6 (5UL)
	{50, 10}
	5120
	5056
	4992
	20

4 * 256

TL = 256
	6

2*842+4*843

TL1 = 842

TL1 = 843
	42
6*118+36*119

TL1 = 118

TL1 = 119


The reserved subframes should be evenly distributed across all available subframes within SFN cycle. In addition reserved subframes should be excluded from V2V pool similar to SLSS subframes. The logical period (TL) between reserved subframes is provided in Table 1.
Proposal 2
· The reserved subframes are evenly distributed within SFN cycle after exclusion of SLSS subframes.

· The logical period (TL) values as provided in Table 1 are used to distribute reserved subframes.

On utilization of reserved subframes

The simple solution is to leave reserved subframes non-occupied by LTE-V2V. The non-occupied subframes can be used to enable coexistence mechanisms as described in [7]. This can be useful if LTE-V2V operates with other technologies in the same frequency channel.
3 Conclusions
In this contribution, we discussed remaining details of reserved subframe configuration for LTE-V2V communication. The details of reserved subframes for FDD and different TDD configurations under various number of allocated synchronization resources are provided. In summary we have following proposals:
Proposal 1
· In case of TDD shared carrier, the DL and S (special) subframes are skipped similar to SLSS subframes (i.e. excluded).
· The 
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 parameter is adjusted according to UL-DL configuration (i.e. scaled proportionally to the number of UL subframes per frame)

· The following V2V subframe bitmap sizes are supported for TDD shared carrier

· TDD#0: 60;  TDD#1: 40; TDD#2: 20, TDD#3: 30, TDD#4: 20, TDD#5: 10, TDD#6: 50 (equivalent of 100 for FDD/dedicated carrier)

· TDD#0: 12;  TDD#1: 8; TDD#2: 4, TDD#3: 6, TDD#4: 4, TDD#5: 2, TDD#6: 10 (equivalent of 20 for FDD/dedicated carrier)
Proposal 2
· The reserved subframes are evenly distributed within SFN cycle after exclusion of SLSS subframes.

· The logical period (TL) values as provided in Table 1 are used to distribute reserved subframes.
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