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Introduction
The time domain of V2V resource pool was discussed RAN1#86 and RAN1#86bis meetings. 
The following agreement was achieved in RAN1#86 [1]:
Agreement:
· 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.

The following agreement was achieved in RAN1#86bis [2]:
Agreements:
· 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 our contribution [3], we show that in case of PC5/Uu shared TDD carrier with SLSS subframe, if SLSS subframe is allocated with logic subframe index, the PC5 V2V subframe will be placed on downlink subframe, due to the existing of SLSS subframe. In RAN1#86bis online session, a joint WF [4] was briefly presented to address this issue, but due to limited meeting time, no agreement is reached.

In this contribution, we continue discuss the resource pool design and resource selection in case of PC5/Uu shared TDD carrier.
Discussion
Reserve DL/Special subframe
Looking at the example given by Table 1 using TDD UL-DL config#0, where the first UL subframe in each frame is allocated to Uu, and rest of UL subframes are allocated to PC5 V2V. PC5 V2V pool use 10-bit bitmap “0001100111”. One SLSS subframe is introduced in 2nd frame.

We can find that for logical subframe id 14 and 19, bit “1” is referred to a DL subframe (marked as red). In other words, the PC5 V2V pool begins to drift among UU frames, leading to the PC5 V2V subframe placed on downlink subframes. This is not a desired design. This issue can also happen in other TDD U/D configurations, other UL/SL splitting, and other V2V pool bitmap length.

Table 1


Observation: In case of PC5/Uu shared TDD carrier with SLSS subframe, if SLSS subframe is configured, the PC5 V2V subframe will be placed on downlink subframes.

To resolve this problem, a natural solution is to reserve DL subframe and Special subframe among SLSS subframe before the logical indexing.
Proposal 1: For PC5/Uu shared TDD carrier, all DL subframes and Special subframes should be reserved before the logical indexing.

Regarding the UL subframe allocated to Uu transmission, it should be sufficient to set “0” within bitmap. Otherwise, if such subframe is also reserved, the bitmap length options will be unnecessarily too large to signaling/operation.

Proposal 2: For PC5/Uu shared TDD carrier, UL subframes should not be reserved before the logical indexing. The UL subframe used for Uu should be set to “0” in bitmap.


With the proposed solution, the situation is shown in Table 2 below. As we can see, the issue of PC5 V2V subframe placed on DL subframe is overcome.
Table 2


Scaling of Bitmap length
The length of pool bitmap is basically representing the periodicity of available V2V subframes. Following above analysis, as V2V transmission can only reside in UL subframe, only a portion of subframes can be used for V2V transmission for a given time window. So is natural to scale the bitmap length with the proportion of UL subframe within a radio frame (SLSS could be omitted since its low periodicity).

Proposal 3: For PC5/Uu shared TDD carrier, the bitmap length is scaled to proportion of UL subframe within a radio frame, as listed in following table 3. Send LS to RAN2 to design corresponding signaling.
Table 3
	Uplink-downlink 
configuration
	Subframe number
	Proportion of UL subframe within a radio frame
	Bitmap length (equivalent of 100 for FDD/dedicated carrier)
	Bitmap length (equivalent of 20 for FDD/dedicated carrier)

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	
	
	

	0
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U
	6/10=0.6
	100*0.6=60
	20*0.6=12

	1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D
	4/10=0.4
	100*0.4=40
	20*0.4= 8

	2
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D
	2/10=0.2
	100*0.2=20
	20*0.2= 4

	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D
	3/10=0.3
	100*0.3=30
	20*0.3= 6

	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D
	2/10=0.2
	100*0.2=20
	20*0.2= 4

	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D
	1/10=0.1
	100*0.1=10
	20*0.1= 2

	6
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D
	5/10=0.5
	100*0.5=50
	20*0.5=10


Note: Bitmap length of 16 cannot be divided by radio subframe length (=10), also this length may not so useful in PC5/Uu shared TDD carrier. We only consider bitmap length equivalent of 100 and 20 for FDD/dedicated carrier.

Scaling of P_step
P_step is used based on logic subframe index. For ITS dedicated carrier case, 100 logical subframe corresponding to 100ms traffic periodicity. But for PC5/Uu shared TDD carrier, the reserved DL/ special subframe should also be taken into account. For example, in case of UL/DL config#6, where only 50% subframe is UL subframe, only 50 logical subframe corresponding to 100ms traffic periodicity. So it’s natural to scale P_step to proportion of UL subframe within a radio frame.

Proposal 4: For PC5/Uu shared TDD carrier, P_step is scaled to proportion of UL subframe within a radio frame, as listed in following table:
Table 4
	Uplink-downlink 
configuration
	Subframe number
	Proportion of UL subframe within a radio frame
	P_step

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	
	

	0
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U
	6/10=0.6
	100*0.6=60

	1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D
	4/10=0.4
	100*0.4=40

	2
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D
	2/10=0.2
	100*0.2=20

	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D
	3/10=0.3
	100*0.3=30

	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D
	2/10=0.2
	100*0.2=20

	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D
	1/10=0.1
	100*0.1=10

	6
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D
	5/10=0.5
	100*0.5=50



Other aspects
One main aspect is how to satisfy delay requirement. According to 36.213 V2V CR clause 14.1.1.6, the meaning of T2 is the number of subframe within subframe pool, i.e. logical subframe with bitmap flag=”1”. For example assuming TDD UL/DL config#5, all UL subframes are configured for current pool, even if UE choose minimum allowed value 20 for T2, this upper bound will corresponding to 20/0.1=200 subframes, which still beyond 100ms latency requirement,. Note that this problem can also be cause by FDD shared carrier (subframes configured for Uu purpose) or zoning pool configuration (subframes configured for other zone). So a general solution is needed. One way could be modify the minimum value of T2 as min{20, x}, where x is decided by many factor such as TDD UL/DL config, Uu sharing, zoning, etc.
Proposal 5: For mode4 resource selection, the minimum value of T2 equal to min{20, x} where x is decided by many factor such as TDD UL/DL configuration, Uu/PC5 sharing configuration, and zoning configuration.
Also from physical subframe timeline point of view, the time gap between initial transmission and retransmission is enlarged comparing with FDD/dedicated carrier, but we think this does not require more HARQ buffer, since the DL/Special subframe are not used by any V2V transmission.

Conclusion
In this contribution, the resource pool configuration and resource selection mechanism of P-UEs with partial sensing are discussed. Particularly, we have following observations and proposals:
Observation: In case of PC5/Uu shared TDD carrier with SLSS subframe, if SLSS subframe is configured, the PC5 V2V subframe will be placed on downlink subframes.

Proposal 1: For PC5/Uu shared TDD carrier, all DL subframes and Special subframes should be reserved before the logical indexing.

Proposal 2: For PC5/Uu shared TDD carrier, UL subframes should not be reserved before the logical indexing. The UL subframe used for Uu should be set to “0” in bitmap.

Proposal 3: For PC5/Uu shared TDD carrier, the bitmap length is scaled to proportion of UL subframe within a radio frame, as listed in following table 5. Send LS to RAN2 to design corresponding signaling.
Table 5
	Uplink-downlink 
configuration
	Bitmap length (equivalent of 100 for FDD/dedicated carrier)
	Bitmap length (equivalent of 20 for FDD/dedicated carrier)

	
	
	

	0
	100*0.6=60
	20*0.6=12

	1
	100*0.4=40
	20*0.4= 8

	2
	100*0.2=20
	20*0.2= 4

	3
	100*0.3=30
	20*0.3= 6

	4
	100*0.2=20
	20*0.2= 4

	5
	100*0.1=10
	20*0.1= 2

	6
	100*0.5=50
	20*0.5=10



Proposal 4: For PC5/Uu shared TDD carrier, P_step is scaled to proportion of UL subframe within a radio frame, as listed in following table 6:
Table 6
	Uplink-downlink 
configuration
	P_step

	
	

	0
	100*0.6=60

	1
	100*0.4=40

	2
	100*0.2=20

	3
	100*0.3=30

	4
	100*0.2=20

	5
	100*0.1=10

	6
	100*0.5=50



Proposal 5: For mode4 resource selection, the minimum value of T2 equal to  min{20, x} where x is decided by many factor such as TDD UL/DL configuration, Uu/PC5 sharing configuration, and zoning configuration.
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