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1
Introduction

During RAN1#87, the problems related to resource selection counter in was discussed and RAN1 reached the following agreements:

In this paper, we will give some analysis on the three agreed conditions and the proper size of configured sidelink grant.
2
Discussion

First, it is worth noting that there is an existing condition which is used by default to trigger the resource reselection: when SL_RESOURCE_RESELECTION_COUNTER [5] reaches 0 and the calculated probability is greater than probResourceKeep. This counter decrements only after UE transmits an MAC PDU. In the simplest case, the UE, once selects a resource, will keep using the same reserved resource periodically as exact as every resource reservation interval, it shall not consider reselection until it has used this resource to transmit exact number of SL_RESOURCE_RESELECTION_COUNTER MAC PDUs. In addition, there are several triggering conditions have been defined under which a UE will either (re)select a resource or give up the current resource reservation. These conditions are listed in the table below:
	A
	When SL_RESOURCE_RESELECTION_COUNTER reaches 0 and the calculated probability is greater than probResourceKeep the UE performs resource reselection   

	B 
	There is no more resources in the configured sidelink grant and there is new MAC PDU to be transmitted the UE performs resource selection.

	C
	When a UE does not transmit on consecutive transmission opportunities for one second on its reserved resource it gives up the reserved resource

	D
	When a UE skips N consecutive transmission opportunities on its reserved resource where N is (pre)configured from [1, 2, 3, 4, 5, 6, 7, 8, 9] and it is (pre)configured if this condition is used. The UE gives up the reserved resource

	E
	If the current reserved resource cannot accommodate a RLC SDU by using the maximum allowed MCS configured by upper layers the UE reselects a resource.


Table 1. Triggers specified for resource (re)selection or giving up current reservation
We note that triggers B and E are the simplest triggers since they are used to cover the case where either a grant is not available (e.g., in the initial condition or UE resuming transmission after a long idle period), or the current grant is not sufficient, respectively.

Trigger A is used for the simplest case. If the UE keeps using the selected resource to transmit in every resource reservation interval, then Triggers C and D are not needed. They are supposed to handle the more complicated cases.
Triggering condition C in Table 1 is used to tackle an exceptional case. It is intended for a UE which does not transmit BSM messages in the last 1000 milliseconds. If UE is inactive for 1 second, it will put its own reservation at risk because it does not generate any energy in the last 1000ms sensing history. Therefore, its reservation of a periodic resource will not be respected by all neighbouring UEs, according to the sensing algorithm specified in [2]. It makes sense to have a chance to reselect a resource.

Trigger D is also used to deal with persistent violation of resource reservation. It is well understood that vehicles may not always have traffic periodicity exactly as 100ms, 200ms,….1000ms. As shown in the examples in [3], it is very likely that UEs with periodicity which is not multiples of 100 will need to skip a few transmission opportunities. There are also other reasons to skip transmission opportunities such as:

· Congestion control is triggered based on CBR measurement so the UE has to give up the resource booked to reduce its usage to meet CRlimit.

· Dropping of MAC PDU transmission due to Uu/SL prioritization when the scheduled transmission opportunity is overlapping in time with a WAN transmission
· Reduced vehicle speed which can cause CAM message generation to occur less frequently.

Hence, it is important for setting a proper value of N  [N=1,2,3…9] in Trigger D, so that it is properly to be triggered to penalize the persistent waste of reserved transmission opportunities, but not hurting the legitimate need of skipping transmission opportunities. This is because “too frequent resource reselection” will hurt the performance [4]. The N provided a control knob to adjust this trade-off. 

Observation 1:  Different triggers have different purpose:

· Trigger A is for the case where a UE has transmitted MAC PDUs intended number of times on the reserved resource
· Trigger B is for the case when a UE does not have a reservation and needs to reserve resources

· Trigger C is for the case when a UE does not use a reserved resource for a long enough time, e.g., when there is no data available to transmit

· Trigger D is used to control the amount of mismatch between period of reserved resources and the actual MAC PDU transmission periods

· Trigger E is used when the current reservation is no longer good enough

We note that these triggers cover all the possible cases and there is no need for additional triggers for resource (re)selection or giving up the current resource. No other triggers are needed. 
Observation 2: Current set of reservations are sufficient and no new trigger is needed.

One somewhat open issue is the number of transmission opportunities that are reserved if a UE (re)selects a set of resources. In current version of TS 36.213 [2], it is captured that 

“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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= [10*SL_RESOURCE_RESELECTION_COUNTER]”.

The size of Cresel should be confirmed. Changing the size of Cresel will have the side-effect to undercut the effect of other triggers and introduce another trigger. For example, if the network allows UE to skip 9 (N=9) transmission opportunities but the Cresel is only set as 2* SL_RESOURCE_RESELECTION_COUNTER, then the UE, when skipping less than 9 transmission opportunities, may end up transmitting only one or two MAC PDUs in the reserved resource before resource reselection,  if the counter is only 5. If any waste of the resource ought to be prevented, Trigger C or Trigger D is sufficient to achieve the purpose. 
Observation 3: Reducing the size of Cresel will lead to an introduction of an unnecessary trigger.
Proposal 1: RAN1 to Confirm 
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= 10*SL_RESOURCE_RESELECTION_COUNTER.
3
Conclusion 

Based on the discussion in section 2 we propose the following:

Proposal 1: RAN1 to Confirm 
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= 10*SL_RESOURCE_RESELECTION_COUNTER.
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RAN1 agrees that the issues can be solved under the current RAN1 specifications if resource reselection is triggered if any of the following three conditions is met:


There is no more resources in the configured sidelink grant and there is new MAC PDU to be transmitted.


UE does not transmit on consecutive transmission opportunities for one second.


UE skips N consecutive transmission opportunities where N is (pre)configured from [1, 2, 3, 4, 5, 6, 7, 8, 9] and it is (pre)configured if this condition is used.
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