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1. Introduction

For subframe pool configuration in LTE-based V2V services, bitmap based configuration was discussed and following agreements are captured at the RAN1#86 meeting [1] and RAN1#87 meeting [2].

Agreements at the RAN1#86 meeting:
-
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.
Agreements at the RAN1#87 meeting:
-  In case of TDD shared carrier, DL and S(Special) subframes are skipped similar to SLSS subframes.

- The Pstep parameter is adjusted according to UL-DL configuration.
▪ Pstep_sharedTDD = Pstep*(UL/(UL+DL+S))
- The following V2V subframe bitmap sizes are supported for TDD shared carrier.

▪ The bitmap length 100 is replaced by TDD#0: 60;  TDD#1: 40; TDD#2: 20, TDD#3: 30, TDD#4: 20, TDD#5: 10, TDD#6: 50.

    About subframe pool configuration in LTE-based V2V services, one remain issue is an wrap-around issue to handle the case where the bitmap does not repeat an integer number of times within the SFN(or DFN) period. After the RAN1#86 meeting, this issue also discussed in a making CR for TS 36.213. 
To solve this issue, a number of reserved subframes such that the bitmap is repeated in an integer number within the DFN range is introduced with following agreements at the RAN1#86-bis meeting [3]. But, the location of the reserved subframes is FFS.
Agreements at the RAN1#86-bis meeting:
-
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 will discuss remaining details on handling wrap-around issue in subframe pool configuration based on above agreements, and provide our views.

2. Remaining details on handling wrap-around issue in subframe pool configuration
To configure subframe pool in LTE-based V2V services, total 10240-d subframes which is all subframes within one SFN(or DFN) period except subframes used for SLSS transmission are considered as described in Figure 1 where d=64 if SLSS are configured and d=0 if SLSS is not configured. Furthermore, DL/S(special) subframes also not be used for subframe pool for LTE-based V2V services.
For total 10240-d subframes, the subframe pool is determined by applying repetition of length Lbitmap bitmap where Lbitmap=16, 20 or 100 in FDD (corresponds to 100 in FDD, it could be 60/40/20/30/20/10/50 in TDD UL-DL configuration 0/1/2/3/4/5/6 respectively).
If a set of sub-channels in subframe tSLm is determined as the time and frequency resource for PSSCH transmission corresponding to the configured sidelink grant, the same set of sub-channels in subframes tSLm+j*Prsvp_TX are also determined for PSSCH transmissions corresponding to the same sidelink grant where j=1, 2, … ,Cresel-1 where Cresel=[10*SL_RESOURCE_RESELECTION_COUNTER] if configured else Cresel is set to 1 [4]. Prsvp_TX is the lowest period in the resource reservation which fixed to 100 in FDD (corresponds to 100 in FDD, it could be 60/40/20/30/20/10/50 in TDD UL-DL configuration 0/1/2/3/4/5/6 respectively), but may become other value in other scenarios (e.g., 50 or 20 in shorter resource reservation interval scenario) or configurable in future release.
To solve wrap-around issue in the case that the bitmap does not repeat an integer number of times within a SFN(or DFN) period, a number of reserved subframes(= d' subframes in Figure 1) is used as agreed at the RAN1#86-bis meeting. V2V logical subframe index is not allocated to the reserved subframes. 

Therefore, to prevent the case that the bitmap does not repeat an integer number of times within a SFN(or DFN) period, total 10240-d-d' subframes which is all subframes within a SFN(or DFN) period except d subframes used for SLSS transmission and d' subframes not used for applying repetition of length Lbitmap bitmap are considered for subframe pool configuration as described in Figure 1.
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Figure 1. subframe pool configuration in LTE-based V2V services
Table 1(for FDD) and Table 2(TDD) is examples of parameters used for subframe pool configuration in LTE-based V2V services. In Table and/or Table 2, D is a number of  DL/S(special) subframes, d is a number of subframes used for SLSS transmission, and d' is a number of reserved subframes.
Table 1: Example of parameters used for subframe pool configuration in LTE-based V2V services (FDD)
	Lbitmap
	d
	d'
	10240-d-d'

	100
	0
	40
	10200

	
	64
	76
	10100

	
	64+64
	12
	10100

	20
	0
	0
	10240

	
	64
	16
	10160

	
	64+64
	12
	10100

	16
	0
	0
	10240

	
	64
	0
	10176

	
	64+64
	0
	10112


Table 2: Example of parameters used for subframe pool configuration in LTE-based V2V services (TDD)
	TDD UL-DL

configuration
	Lbitmap
	D
	d
	d'
	10240-D-d-d'

	0
	60
	4096
	0
	24
	6120

	
	
	
	64
	20
	6060

	
	
	
	64+64
	16
	6000

	1
	40
	6144
	0
	16
	4080

	
	
	
	64
	32
	4000

	
	
	
	64+64
	8
	3960

	2
	20
	8192
	0
	8
	2040

	
	
	
	64
	4
	1980

	
	
	
	64+64
	0
	1920

	3
	30
	7168
	0
	12
	3060

	
	
	
	64
	8
	3000

	
	
	
	64+64
	4
	2940

	4
	20
	8192
	0
	8
	2040

	
	
	
	64
	4
	1980

	
	
	
	64+64
	0
	1920

	5
	10
	9216
	0
	4
	1020

	
	
	
	64
	0
	960

	
	
	
	64+64
	6
	890

	6
	50
	5120
	0
	20
	5100

	
	
	
	64
	6
	5050

	
	
	
	64+64
	42
	4950


One of remaining issues on handling wrap-around issue in subframe pool configuration is the location of the reserved subframes not used for applying repetition of length Lbitmap bitmap. For the location of the reserved subframes following two aspects should be considered.
- Aspect 1: the reserved subframes should be uniformly distributed within a SFN(or DFN) period.
- Aspect 2: the reserved subframes should be not overlapped with subframes used for SLSS transmission (and DL/S subframes in TDD).

The number of the reserved subframes(= d' subframes) can be calculated with a value of Lbitmap and a value of d in FDD as Table 1, and additionally with a number of DL/S subframes in TDD as Table 2. With the calculated number of the reserved subframes, the location of the reserved subframes can be indicated by following implicit ways. 
- Alt. 1
▪ the reserved subframes are uniformly distributed with a SFN(or DFN) period (but, the next UL subframe of the uniformly distributed subframe is the reserved subframe when the uniformly distributed subframe is overlapped with subframe used for SLSS transmission or DL/S subframes)
- Alt. 2
▪ the reserved subframes are uniformly distributed with a SFN(or DFN) period if SLSS is not configured
▪ the reserved subframes are next UL subframe(s) of  subframes used for SLSS transmission if SLSS is configured
As an example for Alt. 1 in FDD, the subframe indexes of reserved subframes within a SFN(or DFN) period can be expressed as below.
- rn= d'0+int(10240/d')∙n (where d'0 can be fixed as a integer value within 0≤d'0<d' (e.g. d'0=0 or d'-1))

- for n=0, 1, ..., d'-1, rn is a subframe index of the reserved subframe if not overlapped with SLSS subframe, else rn+1 is a subframe index of the reserved subframe
As an example for Alt. 2 in FDD, the subframe indexes of reserved subframes within a SFN(or DFN) period can be expressed as below.

- if SLSS is not configured
▪ rn= d'0+int(10240/d')∙n (where d'0 can be fixed as a integer value within 0≤d'0<d' (e.g. d'0=0 or d'-1))

▪ for n=0, 1, ..., d'-1, rn is a subframe index of the reserved subframe
- if SLSS is configured
▪ sn is subframe used for SLSS transmission for n=0, 1, ..., d-1

▪ if d'≤d (e.g. d=64, d'=16 in Table 1)

▫ rn= sn+1 is a subframe index of the reserved subframe for n=0, 1, ..., d'-1

▪ if d'>d (e.g. d=64, d'=76 in Table 1)

▫ rn= sn+1 is a subframe index of the reserved subframe for n=0, 1, ..., d-1

▫ rn= sn+2 is a subframe index of the reserved subframe for n=d, d+1, ..., d'-1

Proposal 1:
With a calculated number of the reserved subframes(= d' subframes in Table 1 for FDD or Table 2 for TDD), the location of the reserved subframes is indicated by one of following implicit ways.
 - Alt. 1
▪ the reserved subframes are uniformly distributed with a SFN(or DFN) period (but, the next UL subframe of the uniformly distributed subframe is the reserved subframe when the uniformly distributed subframe is overlapped with subframe used for SLSS transmission or DL/S subframes)
- Alt. 2

▪ the reserved subframes are uniformly distributed with a SFN(or DFN) period if SLSS is not configured
▪ the reserved subframes are next UL subframe(s) of  subframes used for SLSS transmission if SLSS is configured
3. Conclusion

In this contribution, we discussed remaining details on handling wrap-around issue in subframe pool configuration, and provide our views with following our observation and proposal.
Proposal 1:
With a calculated number of the reserved subframes(= d' subframes in Table 1 for FDD or Table 2 for TDD), the location of the reserved subframes is indicated by one of following implicit ways.
 - Alt. 1
▪ the reserved subframes are uniformly distributed with a SFN(or DFN) period (but, the next UL subframe of the uniformly distributed subframe is the reserved subframe when the uniformly distributed subframe is overlapped with subframe used for SLSS transmission or DL/S subframes)
- Alt. 2

▪ the reserved subframes are uniformly distributed with a SFN(or DFN) period if SLSS is not configured
▪ the reserved subframes are next UL subframe(s) of  subframes used for SLSS transmission if SLSS is configured
4. References
[1] RAN1#86 meeting chair-man notes

[2] RAN1#87 meeting chair-man notes

[3] RAN1#86-bis meeting chair-man notes

[4] CR for 3GPP TS 36.213 v14.1.0







4
1/4

