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1 Introduction
At RAN1 #88, RAN1 reached the following agreement [1]:
Agreements:
· For P-UEs performing random resource selection,

· Resource is reselected for every TB if only random selection is allowed in the TX pool.

· Resource is reselected following the semi-persistent resource reservation procedure if partial sensing is allowed in the TX pool.

At the RAN2#97bis meeting, RAN2 discussed this agreement and had some doubts about its benefits; RAN2 decided to send an LS to RAN1 to request information on the motivation/benefit of this agreement [2].
2 Discussion 
Both benefits and potential drawbacks of the random resource selection with semi-persistent resource reservation have been extensively discussed at RAN1#88. Here we will try to discuss and summarize both the pros and the cons.

2.1 Coexistence of Sensing and Random Selection

Combining of random resource selection and semi-persistent resource reservation is motivated by scenarios where UEs performing random resource selection and UEs performing sensing need to coexist on the same resources.
Coexistence of UEs performing sensing for resource selection and of UEs performing random resource selection in the same resources raises some problems: UEs which perform sensing use their sensing results to avoid collisions of their own future transmissions with other UEs’ future transmissions; the basic idea behind sensing for collision avoidance is that UEs’ past transmissions allow predicting their future transmissions to some degree. 

However, if the random-selecting UEs perform random resource selection for every transmission then sensing does not help to avoid colliding with them, because their past transmissions do not provide any information about their future transmissions. If on the other hand the random-selecting UEs use semi-persistent resource reservation then the sensing UEs can avoid colliding with them, resulting in significantly better performance in terms of PRR. This has been shown by more than one company, see [3] and [4].
One could argue that the whole coexistence issue can be avoided simply by providing disjoint resource pools for sensing UEs and for random-selecting UEs. However, in practical deployments it may be necessary to support the coexistence of UEs performing sensing and of random-selecting UEs on the same resources. The reason is that resources are limited; and even though a disjoint partitioning of resources would be desirable, in practice the information required for optimal dimensioning of the partitioning may not be available.
Observation 1: Support for coexistence of UEs performing sensing and UEs performing random resource selection on the same resources is required.
Observation 2: The benefit of combining random resource selection with semi-persistent resource reservation can be quantified, and it results in significantly improved performance in terms of PRR.

2.2 Persistent Collisions
The potential downside of random selection with semi-persistent transmission is related to persistent collisions. It should first be noted that the issue of persistent collisions is not a new issue created by the combination of random resource selection with semi-persistent transmission – this issue is inherent to semi-persistent transmission without central scheduling and was already raised in the context of sidelink-based V2V communications in UE-autonomous mode, where sensing in combination with semi-persistent transmission is used. 
We need to first define what is meant by a persistent collision; for the purpose of this discussion there are two types of collision:

1. Two (or more) vehicles select the same resource in time, but without overlap in frequency. Reception of the colliding V2V messages by other vehicles is not impaired, but, due to the half-duplex issue, the vehicles whose transmissions collide in this sense miss each other’s messages.
2. Two (or more) vehicles select overlapping resources; in addition to the half-duplex issue as in the first type, reception of the colliding V2V messages by other vehicles may be impaired.
Due to semi-persistent transmission, once two (or more) UEs have selected colliding resources, the collision will persist until one (or more) UEs perform resource reselection, hence the collision is called a persistent collision. The use of values of parameter probResourceKeep > 0 may extend the time during which such collisions persist.
Let us first analyze the issue for V-UEs (where the issue was first raised):

For V-UEs, semi-persistent collisions of either type may lead to the situation that two vehicles, which are close to each other or on a collision course with each other and hence ought to be aware of each other’s presence, cannot receive each other’s messages for an extended time, and therefore will not be aware of each other’s existence at all. E.g. if two adjacent vehicles perform resource (re)selection at the same time, then they will obtain similar sensing results, hence the procedure in 36.213 section 14.1.1.6 will result in similar contents of resource set 
Error! Objects cannot be created from editing field codes., increasing the probability of both V-UEs selecting colliding resources.
Since this issue potentially has severe impact for V-UEs, it would have been desirable to define a new metric to capture the effects and allow quantitative evaluation; alas, RAN1 agreed no new metric and decided to discount the issue.

Observation 3: There is no agreed metric to quantify the impact of persistent collisions.

If we now consider the issue of persistent collisions for P-UEs then a qualitative analysis indicates that the issue is less severe for P-UEs than for V-UEs:
1. For V-UEs one manifestation of the problem is due to the half-duplex issue; for P-UEs, however, this issue does not exist since they do not need to receive transmissions from other P-UEs or from V-UEs. The half-duplex issue rears its head only in the scenario where a V-UE transmit pool overlaps with a P-UE transmit pool in which random-selection with semi-persistent resource reservation is used: in this scenario, persistent collision between V-UE and P-UE transmissions would result in the V-UE not being aware of the presence of the colliding P-UE.

2. Unlike UEs which use sensing, if random-selecting UEs (re)select at the same time and in the same location this does not increase their probability of selecting colliding resources.
Observation 4: The problem of persistent collisions is already present for V-UEs and is less severe in the case of P-UEs than in the case of V-UEs.
2.3 Configurability
It is fully configurable if random resource selection with semi-persistent resource reservation is used or not:

This feature is used if and only if a TX pool is configured such that both random resource selection and partial sensing are allowed. If in a specific deployment it is desired to allow random resource selection without semi-persistent resource reservation and partial sensing on the same resources then this can be achieved by configuring 2 TX pools using the same resources, one of these two TX pools allowing only random resource selection and the other TX pool allowing only partial sensing. Hence there is complete configurability of the use of random resource selection with semi-persistent resource reservation. 
Observation 5: It is fully configurable if random resource selection with semi-persistent resource reservation is used.

3 Conclusions

In this contribution we discussed the prior RAN1 agreement on random resource reservation with semi-persistent resource reservation and observe the following:
Observation 1: Support for coexistence of UEs performing sensing and UEs performing random resource selection on the same resources is required.


Observation 2: The benefit of combining random resource selection with semi-persistent resource reservation can be quantified, and it results in significantly improved performance in terms of PRR.



Observation 3: There is no agreed metric to quantify the impact of persistent collisions.



Observation 4: The problem of persistent collisions is already present for V-UEs and is less severe in the case of P-UEs than in the case of V-UEs.



Observation 5: It is fully configurable if random resource selection with semi-persistent resource reservation is used.



Proposal 1: Send a reply LS to RAN2 explaining the rationale for the RAN1 agreement on random resource selection with semi-persistent resource reservation. 
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