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1 Introduction
There is an issue left for V2V regarding the number of resources reserved for mode 4, according to TS 36.321 copied below: 
	-
randomly select the time and frequency resources for transmission opportunities of SCI and SL-SCH corresponding to the number of transmissions of MAC PDUs determined in subclause 14.1.1.4B of [2] with the resource reservation interval from the resource pool, excluding the resources indicated by the physical layer according to subclause 14.1.1.6 of [2]. The random function shall be such that each of the allowed selections can be chosen with equal probability;




For a booking based resource selection, a number of resources would be reserved and the number of resources reserved is captured in TS 36.213 as follows:
	If the UE has a configured sidelink grant (described in [8]) in subframe 
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with the corresponding PSCCH resource m (described in subclause 14.2.4), the resource blocks and subframes of the corresponding PSSCH transmissions are determined according to 14.1.1.4C.
The number of subframes in one set of the time and frequency resources for transmission opportunities of PSSCH is given by 
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 where 
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= [10*SL_RESOURCE_RESELECTION_COUNTER] [8] if configured else 
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is set to 1.


There are several issues that arise based on the current wording of these specifications:
1/ the number of resources reserved for a booking process (which is in a bracket in TS 36.213) has not been determined yet;
2/ there is a misalignment between TS 36.321 and TS 36.213;

3/ according to current specifications, “dead-lock” may happen if there is no data for transmission in the reserved resources.

This contribution will discuss the issues mentioned above.
2 Discussion
If 
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is selected to be 10*SL_RESOURCE_RESELECTION_COUNTER, and the UE decrements the counter after transmitting a MAC PDU, then the problem illustrated in Fig.1 may happen. 
If UE-A selects a counter value SL_RESOURCE_RESELECTION_COUNTER=5, it would reserve 50 subframes of resources. However, if the traffic periodicity changes from 100ms to 500ms, the UE will not transmit V2V messages in some resources, but the counter will not be decremented until UE-A transmits a MAC PDU. At the same time, another UE say UE-B may observe that those resources are empty and “available” and reserve the same resources. In this case, transmissions from UE-A and UE-B may collide in the following transmission opportunities reserved by UE-A.
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Fig.1 Problems if UE reserves 10*SL_RESOURCE_RESELECTION_COUNTER resources
The problem above can be greatly alleviated if the UE only reserve resources equal in number to  SL_RESOURCE_RESELECTION_COUNTER, as illustrated in Fig.2.
For example, if UE-A selects a counter value SL_RESOURCE_RESELECTION_COUNTER=5, it would reserve only 5 subframes of resources. When the traffic periodicity changes from 100ms to 500ms, the UE will not transmit V2V messages in some resources. The counter should decrement after each transmission opportunity passed. After the last opportunity, UE-A will reselect another resource which could be a one-shot opportunity (e.g. if the UE is not be able to determine the new traffic periodicity). At the same time, another UE say UE-B may observe that those resources are empty and “available” and reserve the same resources, but it will not cause collisions with UE-A because all the resources reserved by UE-A have passed.


[image: image7.emf]500ms 100ms 100ms

UE-A’s packets

UE-B finds the resources are empty

UE-B’s packets

Resources reserved by 

UE-A

Resources reserved by 

UE-B


Fig.2 UE reserves SL_RESOURCE_RESELECTION_COUNTER resources
According to the analysis above, it is proposed that the UE only reserves transmission opportunities equal to the number of SL_RESOURCE_RESELECTION_COUNTER, and decrement SL_RESOURCE_RESELECTION_COUNTER after each transmission opportunity in case of no retransmission, or after each retransmission opportunity.
Proposal 1: For multi-transmission resource reservation, the UE reserves transmission opportunities equal to the number of SL_RESOURCE_RESELECTION_COUNTER.
Proposal 2: SL_RESOURCE_RESELECTION_COUNTER is decremented after each transmission opportunity if case of no retransmission or after each retransmission opportunity.

3 Conclusion

In this contribution, we discussed the issue regarding multi-transmission resource reservation which is left in current specifications.
Proposal 1: For multi-transmission resource reservation, the UE reserves transmission opportunities equal to the number of SL_RESOURCE_RESELECTION_COUNTER.

Proposal 2: SL_RESOURCE_RESELECTION_COUNTER is decremented after each transmission opportunity if case of no retransmission or after each retransmission opportunity.
The related CR is proposed in [1].
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[1] R2-166217, Corrections on the number of resources reserved for mode 4, Huawei, HiSilicon.
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