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1 Introduction
In RAN1#87 meeting, no further decision is agreed for the reserved subframe allocation of V2X resource pool configuration. Based on the agreement of #86bis meeting as the following [1]:
Agreement:
· 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).

The details of the allocation of reserved subframes should be decided. In this contribution, we discuss some available schemes for reserved subframes allocation.
2 Schemes discussion
2.1 Number of reserved subframes
In a D2D frame number (DFN) cycle, the number of reserved subframes is determined according to the sidelink synchronization signal (SLSS) configuration and the bitmap length of resource pool indication, for the FDD system it is illustrated in Table 1. 
The maximum logical subframe index used for the V2X resource pool is equals to 10240 in a DFN cycle when SLSS is not configured. Otherwise, it equals to 10240 - NSLSS, where NSLSS is the number of subframes of SLSS. The value of NSLSS depends on the sidelink synchronization configuration.
Table 1: Number of reserved subframes for FDD
	Bitmap length

(bits)
	Without SLSS subframe
(NSLSS =0)
	With SLSS subframes
(NSLSS =64)
	With SLSS subframes
(NSLSS =128)
	With SLSS subframes
(NSLSS =192)

	16
	0
	0
	0
	0

	20
	0
	16
	12
	8

	100
	40
	76
	12
	48


In addition, at RAN1#87 meeting it was agreed that for TDD shared carrier, DL and S(Special) subframes are skipped similar to SLSS subframes and 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. Using the same principle to obtain the number of reserved subframes in TDD system, it should be determined as shown in Table 2.
Table 2: Number of reserved subframes for TDD
	TDD UL/DL configuration
(bitmap length)
	Without SLSS subframe
(NSLSS =0)
	With SLSS subframes
(NSLSS =64)
	With SLSS subframes
(NSLSS =128)
	With SLSS subframes
(NSLSS =192)

	#0  (60)
	24
	20
	16
	12

	#1  (40)
	16
	32
	8
	24

	#2  (20)
	8
	4
	0
	16

	#3  (30)
	12
	8
	4
	0

	#4  (20)
	8
	4
	0
	16

	#5  (10)
	4
	0
	6
	2

	#6  (50)
	20
	6
	42
	28


According to the configuration of SLSS and resource pool bitmap length, the number of reserved subframes (Nr) should be determined as:
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Where, 
f =1 for FDD  
f = [0.6, 0.4, 0.2, 0.3, 0.2, 0.1, 0.5 ] for TDD UL/DL configuration #0, #1, #2, #3, #4, #5, #6, respectively
NSLSS = [0, 64, 128, 192] for FDD and TDD and depends on the sidelink synchronization configuration, respectively
Lbitmap = [16, 20, 100] for FDD
Lbitmap = [60, 40, 20, 30, 20, 10, 50] for TDD UL/DL configuration #0, #1, #2, #3, #4, #5, #6, respectively, corresponding to 100 of FDD. And [16, 20] are for all TDD UL/DL configurations.
Proposal 1: The number of reserved subframes should be obtained according to the configuration of SLSS and V2X resource pool subframe bitmap length.
On the other hand, while the reserved subframe scheme is agreed, it means that no matter what bitmap length is used and whether or not SLSS is configured, the integer number “times” bitmap mapping for V2X resource subframe pool could be achieved.
However, the 16 bits bitmap length is introduced as shown in Table 1, even though there is no certain scheme to insure the integer number “times” resource pool subframe bitmap mapping. Therefore, the 16 bits length is not necessary since reserved subframes are used. Even more, the 16 bits bitmap may cause other issues in which the indicated V2X resource pool subframes are not necessarily in accordance with the sidelink semi-persistent scheduling (SL SPS) periods 20, 50, or 100ms.
An example of FDD is illustrated in Figure 1, when the 16 bits bitmap is used for a resource pool configuration, the indicated subframes are not presented for the 20ms period. A similar situation may be present for 50ms and 100ms period. So, we propose to remove the 16 bits bitmap from the V2X resource pool configuration.
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Figure 1: An example of 16bits bitmap mapping
Proposal 2: The 16 bits bitmap for V2X resource pool indication should be removed.
2.2 Allocation of reserved subframes

In order to determine the allocation of the reserved subframes in an implicit way, a general principle should be set for all possible cases. Two candidate schemes are list below.
1. Uniform distribution
As mentioned in [2], the subframes indicated in V2X resource pool are described as below:
	The UE determines the set of subframes assigned to a PSSCH resource pool as follows:
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 where d = 64 if SLSS are configured and d=0 if SLSS is not configured.



The logical subframes 
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 avoid the SLSS subframes and the reserved subframes should also be excluded before the bitmap indication and the description of 
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 subframes, the reserved subframes should be distributed evenly and the scheme may be as described below:
	The UE determines the set of subframes assigned to a PSSCH resource pool as follows:
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-    A subframe 
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where d = 64 or 128 or 192 if SLSS are configured and d=0 if SLSS is not configured. 
f =1 for FDD,  
f = [0.6, 0.4, 0.2, 0.3, 0.2, 0.1, 0.5 ] for TDD UL/DL configuration #0, #1, #2, #3, #4, #5, #6, respectively


2. Centralized distribution

Another direct way for reserved subframe allocation is to assign them to the end of a DFN cycle. For an example, 100 bits bitmap is used for V2X and SLSS is not configured and the number of reserved subframe is 40 according to Table 1. In this case the 40 reserved subframes should be the subframes index = [10200, 10201, … , 10239]. Obviously, this scheme may introduce some additional latency when the UE transmitting crosses the boundary of DFN.
With no signalling indication, the centralized or uniform allocation principle of reserved subframes can be achieved and the uniform distribution of the reserved subframes has little impact on the data transmission latency.
Proposal 3: The reserved subframes should be distributed uniformly in a DFN cycle.
3 Conclusions

In this contribution, we discussed allocation of reserved subframe and propose the following:
Proposal 1: The number of reserved subframes should be obtained according to the configuration of SLSS and V2X resource pool subframe bitmap length.
Proposal 2: The 16 bits bitmap for V2X resource pool indication should be removed.
Proposal 3: The reserved subframes should be distributed uniformly in a DFN cycle.
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