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1 Introduction

In RAN2#95bis, RAN2 has discussed the problem of resource reservation and tried to solve the issues during the email discussion [1]:
· Issue#1: Deadlock Issue.
· Issue 2: No data for some transmission opportunities (e.g., traffic periodicity changes from a small value to a large value). 
· Issue 3: No transmission opportunity for a data (e.g., traffic periodicity changes from a large value to a small value, or traffic offset changes).
In this contribution we discuss our understanding for the resource reservation problem.

2 Discussion
According to the TS 36.321 [2], the number of resources reserved for transmission opportunities has not been determined yet, but RAN1’s conclusions in TS 36.213 [3] could be used for guideline. 
	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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[image: image3.wmf]resel

C

= [10*SL_RESOURCE_RESELECTION_COUNTER] [8] if configured else 
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is set to 1.


	For sidelink transmission mode 4,
-
the UE shall set the contents of the SCI format 1 as follows:
If SL_RESOURCE_RESELECTION_COUNTER in [8] is larger than 1, the UE shall set the Resource reservation field to the Resource reservation interval determined by higher layers divided by 
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. Otherwise, the UE shall set the Resource reservation field to zero.


RAN2 have concerns that the some “deadlock” problem may happen i.e., the counter SL_RESOURCE_RESELECTION_COUNTER will never go to 0 after all the transmission opportunities have passed. It is based on the statement in TS 32.321 that SL_RESOURCE_RESELECTION_COUNTER is decremented after transmission of each MAC PDU. When the counter reaches 0, the UE will re-initialize the counter to a new value randomly selected between [5, 15]. However, we think this issue is caused because TS 36.321 couldn’t consider the number of reserved transmission opportunities which RAN1 assumed, [10*SL_RESOURCE_RESELECTION_COUNTER].
2.1 Considerations of resource reservation problem
The original motivation of introducing two counters (i.e., SL_RESOURCE_RESELECTION_COUNTER, 10* SL_RESOURCE_RESELECTION_COUNTER) was to solve the issue for discordance between resource reservation period and packet generation period. 
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According to the definition of ETSI, V2V traffic periodicity can be varying between [100ms, 1s]. From resource saving point of view, resource reservation interval should approximate the periodicity of packet generation with a granularity of 100ms. Then if the reservation interval is larger than 100ms, the difference between resource reservation interval and packet generation period may change the relative position of reserved resource and packet generation time. When the difference is large the distance between packet generation time and the nearest reserved resource may exceed 100ms within a few transmission period, as shown in above Figure. So if the resources are reserved with this fixed interval larger than 100ms, UE may need to perform resource reselection after a few transmission periods (i.e., it may less than 5 which is the smallest value of resource reselection counter). 
We think that RAN2 first should reach a consensus on the traffic generation model which is UE application layer behaviour and out of 3GPP scope, companies need to reach consensus on this point, whether the periodicity can be any value between [100ms, 1s] or can be always multiple of 100ms. If the former, the resource reservation using 10*SL_RESOURCE_RESELECTION_COUNTER with a periodicity of 100ms is necessary, if the latter, 10*SL_RESOURCE_RESELECTION_COUNTER is not needed any more. 
Proposal 1: RAN2 should discuss on the traffic generation model whether the periodicity can be any value between [100ms, 1s] or can be always multiple of 100ms.
2.2 Deadlock issue
As we mentioned above, resource reservation problems were mainly came from the misalignment between TS 36.321 and TS 36.213, and traffic periodicity changes could cause some problems (e.g., no data for some transmission opportunities, no transmission opportunity for a data) raised during the email discussion. We think it needs to provide general solution for all issues, so RAN1 and RAN2 should consider together.
We assumed that the periodicity can be any value between [100ms, 1s], and if UE reserved 10*SL_RESOURCE_RESELECTION_COUNTER resources with a periodicity of 100ms, it may happen that there is no MAC PDU in some transmission opportunities since resources are over booked, however, SL_RESOURCE_RESELECTION_COUNTER will always go to zero first because the maximum traffic periodicity is 1s.
For example, let the first packet generation time is n, and this packet is transmitted in  n+d, and UE reserved 10* SL_RESOURCE_RESELECTION_COUNTER of resources with a periodicity of 100ms, then the final reserved resource is at n+d+10* SL_RESOURCE_RESELECTION_COUNTER*100. Assuming the UE is generating packet with maximum periodicity, i.e. 1s, then the final packet is generated at n+1000* SL_RESOURCE_RESELECTION_COUNTER. We can find even when traffic periodicity is the maximum value, the counter SL_RESOURCE_RESELECTION_COUNTER can reach zero before the final reserved resource.  So it will not happen that “After all the transmission opportunities have passed, if the counter value has not reached 0”. In a word, if resource reservation is 100ms, we can keep the existing conclusion (“SL_RESOURCE_RESELECTION_COUNTER which is decremented after transmission of each MAC PDU”), issue 1 will not happen.
2.3 Issues for transmission opportunities 
For the issue 2 that there is no data for some transmission opportunities, this issue can happen even when traffic periodicity keep fixed if traffic periodicity is much larger than 100ms and resources are reserved with 100ms as mentioned above. We think it is RAN1’s expertise to solve this issue if this issue deemed necessary to be solved.

Note that UE can only indicate one reservation interval value in all transmitted SA according to existing RAN1 specification, so this issue can happen even when traffic periodicity keep fixed. 
For the issue 3 that there is no transmission opportunity for a data, UE has reserved transmission opportunity for packet generated with any periodicity between [100ms, 1s] if resources are booked on every 100ms as mentioned above. So, we don’t think this is not an issue.
Proposal 2: RAN2 should discuss following resource reservation operations based on the result of the consensus for traffic generation model:
· Alternative 1: 10* SL_RESOURCE_RESELECTION_COUNTER is needed because traffic periodicity can be any value between [100ms, 1s];
i. Following the existing conclusion (SL_RESOURCE_RESELECTION_COUNTER which is decremented after transmission of each MAC PDU), SL_RESOURCE_RESELECTION_COUNTER can always reach 0 before all transmission opportunity passed.
ii. RAN2 should ask the issue there is no data for some transmission opportunities to RAN1 if this issue deemed necessary to be solved.
· Alternative 2: 10* SL_RESOURCE_RESELECTION_COUNTER is not needed because traffic periodicity of UE can always be multiple of 100ms;
i. One counter only. As in legacy, the UE reserves transmission opportunities equal to the number of SL_RESOURCE_RESELECTION_COUNTER which is randomly selected between [5, 15], and SL_RESOURCE_RESELECTION_COUNTER is decremented after each MAC PDU transmission. The UE clears all the configured grants and reset the counter SL_RESOURCE_RESELECTION_COUNTER in case there is no upper data for one transmission opportunity.
2.4 Small resource reservation interval
In the last RAN2 meeting, RAN2 agreed to introduce the configurable resource reservation period, other than 100ms. According to RAN1#86bis agreement [4], RAN1 also concluded to consider the configurable small resource reservation period.
	Agreements:
· Support i as 1/5, 1/2 (Pstep fixed at 100) with resource-pool specific configuration of the set of allowed i

· No change to sensing window and selection window

· Use undefined states of the 4-bit resource reservation field in SCI format 1 to indicate shorter periodicity.

· FFS the following aspects till the next meeting

· Scale the SL_RESOURCE_RESELECTION_COUNTER to 2(for 50ms period) or 5 (for 20 ms period)

· S-RSSI measurement interval is (select one of the options at the next meeting)

· 100 ms interval is kept

· set to the minimum allowed i

· set to the resource reservation interval used for transmission of the UE 

· Combination of allowed intervals {20, 50, 100} with shortened averaging duration

· In step2, reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1.


As we explained above, the introduction of 10* SL_RESOURCE_RESELECTION_COUNTER is motivated by the fact that traffic periodicity can be any value between [100ms, 1s] and larger than the latency requirement 100ms. In the small reservation period cases, we are not sure whether the resource reservation using 10* SL_RESOURCE_RESELECTION_COUNTER is still needed or not. It may not needed since resources are reserved with a periodicity same as latency requirement of the packets when the small values for the resource reservation interval are introduced.
Proposal 3: RAN2 is asked to consider 10*SL_RESOURCE_RESELECTION_COUNTER is needed or not if small resource reservation interval (e.g., 20ms or 50ms) is used.
3 Conclusion

In this contribution we discuss our understanding for the resource reservation problem, and following proposals should be considered by RAN2.

Proposal 1: RAN2 should discuss on the traffic generation model whether the periodicity can be any value between [100ms, 1s] or can be always multiple of 100ms.
Proposal 2: RAN2 should discuss following resource reservation operations based on the result of the consensus for traffic generation model:

· Alternative 1: 10* SL_RESOURCE_RESELECTION_COUNTER is needed because traffic periodicity can be any value between [100ms, 1s];
i. Following the existing conclusion (SL_RESOURCE_RESELECTION_COUNTER which is decremented after transmission of each MAC PDU), SL_RESOURCE_RESELECTION_COUNTER can always reach 0 before all transmission opportunity passed.
ii. RAN2 should ask the issue there is no data for some transmission opportunities to RAN1 if this issue deemed necessary to be solved.
· Alternative 2: 10* SL_RESOURCE_RESELECTION_COUNTER is not needed because traffic periodicity of UE can always be multiple of 100ms;
i. One counter only. As in legacy, the UE reserves transmission opportunities equal to the number of SL_RESOURCE_RESELECTION_COUNTER which is randomly selected between [5, 15], and SL_RESOURCE_RESELECTION_COUNTER is decremented after each MAC PDU transmission. The UE clears all the configured grants and reset the counter SL_RESOURCE_RESELECTION_COUNTER in case there is no upper data for one transmission opportunity.
Proposal 3: RAN2 is asked to consider 10*SL_RESOURCE_RESELECTION_COUNTER is needed or not if small resource reservation interval (e.g., 20ms or 50ms) is used.
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