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1 Introduction

This contribution discusses some remaining issues related to Tx resource selection and pool usage. In particular the paper reviews previous agreements related to pre-sensing, including whether previous agreements imply that UE requirements are to be specified. Furthermore, the agreements regarding use of pools and pre-sensing are evaluated for some additional scenario’s. Finally, a summary of the correspondingly proposed changes to 36.331 is provided.

2 Discussion
2.1 Starting points
During RAN 2#95 there was extensive discussion about the issue of sensing related interruption for UE autonomous resource selection. The results of this discussion are shown below.


During the e-mail review of the CR introducing V2V into 36.331, there was some discussion regarding how to capture the agreements. In particular, there seemed to be different views regarding whether the agreements imply that UE requirements regarding pre-sensing are to be specified or whether this can be left up to UE implementation.
2.2 Review of non-mobility related scenario’s
In this section we review Tx resource selection and pool usage for non-mobility cases like connection establishment, reconfiguration, RLF).
RAN2 agreed that the UE pre-senses the exceptional pool that is provided by serving cell, that was introduced to handle interruptions a.o. during connection establishment, reconfiguration of the pool of UE autonomously selectable Tx resources, RLF. Some considerations regarding the start of sensing:

Some of the cases in which the exceptional pool is used are unpredictable i.e. connection establishment, reconfiguration. The UE may anticipate the occurrence of an RLF somewhat before it actually occurs. However, it seems impossible to predict all RLF cases 1s in advance. It would however be rather straightforward to specify the UE is required to sense the exceptional Tx pool, if included in SIB21.
Observation 1:
Some of the (non-mobility related) exceptional pool use cases are unpredictable e.g. reconfiguration. Sensing based resource selection is still possible for such cases by requiring the UE to sense the exceptional Tx pool whenever configured in SIB21.
The specification does so far not include a real UE requirement but merely a note indicating this is the recommended UE behaviour, see below.

NOTE 1:
The UE is assumed to perform sensing on the resources of the pool (as defined in TS 36.213 [23]) indicated by v2x-CommTxPoolExceptional within SystemInformationBlockType21, before it transmits using the pool of resources.
Even if the RAN2 introduces a more explicit requirement, there will still be cases in which the UE wants to transmit V2X communication while it did not yet manage to complete sensing e.g. power on. It is currently not clear how the UE should behave in such case. We generally think that random selection should not be allowed for a pool for which sensing is required, as this will reduce the benefit of sensing. However, for the exceptional pool such mixed approach is probably acceptable. Hence we propose:

Proposal 1: A UE that is configured to use the exceptional pool included in SIB21 that did not yet manage to perform sensing for the required duration is allowed to use random selection for this pool

Even if we allow the UE to perform random selection for the exceptional Tx pool, it may be good not to leave sensing of the this pool completely up to UE implementation. The benefit of introducing a requirement of course depends on how frequently the exceptional pool would be used, which we assume is mainly determined by the average number of idle- active transitions. E.g. if there is such transition every 10s, requiring pre-sensing would avoid that in 10% of the time random selection is used.

Proposal 2: RAN2 is requested to discuss and conclude whether a UE configured to transmit V2X communication should be required to continuously sense the exceptional Tx pool, if configured in SIB21.

2.3 Review of mobility related scenario’s

In this section we review Tx resource selection and pool usage for mobility cases like zone change, cell change, moving out of coverage.
The common understanding in RAN2 seems to be that the UE pre-senses the relevant neighbouring tx pool in advance of a zone change. The specification does however not include any statements regarding this.

For the case of handover, RAN2 agreed that the UE is allowed to use random selection for the exceptional Tx pool E-UTRAN may include in the handover command (i.e. v2x-CommTxPoolExceptional within mobilityControlInfoV2X.

5>
if T304 is running and the UE is configured with v2x-CommTxPoolExceptional included in mobilityControlInfoV2X in RRCConnectionReconfiguration:

6>
configure lower layers to transmit the sidelink control information and the corresponding data based on random selection using the pool of resources indicated by v2x-CommTxPoolExceptional as defined in TS 36.321 [6];

RAN2 did not agree any changes for the case of cell change in RRC_IDLE, meaning that in such case service interruption may exceed 1s (i.e. covering SIB21 acquisition and initial sensing delay). It seems quite natural to allow use of the exceptional pool in SIB21 combined with random selection to address the case of cell re-selection. This approach would also cover connection establishment for the case the UE employs the normal pool in SIB21 but did not yet complete sensing (e.g. power on). We think it is important to limit the use of random resource selection to the exceptional pool. I.e. that only sensing based resource selection is allowed for the regular, possibly zone specific, Tx resource pools. Hence we propose:

Proposal 3: A UE that is configured to use the normal pool included in SIB21 that did not yet manage to perform sensing for the required duration (e.g. following cell re-selection) is allowed to use the exceptional pool included in SIB21 with random selection

Note 1:
We assume that the size of a pool for which random selection is allowed needs to increase to obtain similar performance. To avoid that the size of all pools needs increase, it is preferable to limit random selection to the exceptional pool(s) only.

Another approach for cell change in idle mode, that may address a large portion of the cases, could be to include a bit in SIB21 indicating whether the neighbouring cells employ the same zone based Tx pool configuration. If set, the UE can employ the same pre-sensing operation in advance of zone change as for the case of intra-cell. This option could be used in conjunction with proposal 3, in which case it would reduce the use of the exceptional pool (with random selection).

Proposal 4: RAN2 is requested to consider introducing a bit in SIB21 indicating whether the neighbouring cells employ the same zone based Tx pool configuration.

Note 2:
As currently we do not provide resource for V2x Tx on other frequencies, the proposal would merely involve a single bit in SIB21 i.e. set if all directly neighbouring cells on the concerned frequency employ the same configuration.

In case the UE moves out of coverage, the UE switches to the preconfigured pool. Such a case can be regarded to be similar to change of zone within a cell i.e. the UE could pre-sense the appropriate preconfigured Tx pool in advance. Upon return to coverage, we think that the UE temporarily employs the exceptional pool, if included in SIB21, and initially using random selection. We think this would also apply for the case a Tx pool is provided in SIB21 (i.e. by v2x-CommTxPoolNormalCommon) i.e. it is preferable to restrict use of random selection to the exceptional pool.

Proposal 5: Upon return from out of coverage, a UE configured to use the Tx pool provided in SIB21 is allowed to temporarily use the exceptional pool included in SIB21 using random selection i.e. until it completes sensing for the normal pool

We think it would be good to discuss and conclude whether the UE should be required to start early with the sensing of Tx pools of neighbouring zones. It is noted that it may be difficult to define a proper criterion. A potential criterion could be the moment the distance to a neighbouring zone becomes below a certain percentage of the zone size. The benefit of defining UE requirements regarding pre-sensing upon UE mobility of course depends on the average interval between mobility related pool changes. E.g. if pre-sensing is not required while the UE changes zone every 1s, a (poor) UE implementation might not employ sensing based selection at all.

Observation 2: 
If pre-sensing is not required, a poor UE implementation may not employ sensing based selection at all when changing zone every 1s 
Anyhow, in order to clarify the situation, we propose:

Proposal 6: RAN2 is requested to discuss and conclude whether any UE requirements should be specified regarding the pre-sensing of Tx pools of neighbouring zones.

Regardless of the outcome of the discussion on proposal 6, there may be cases in which the UE did not manage to perform sufficient pre-sensing prior to zone change. As indicated before, we think the UE should not be allowed to use random selection for the zone specific resource pool. It would be preferable for the UE to fall back to using the exceptional pool in such a case. Correspondingly, it would seem to make sense to introduce an exceptional pool in pre-configuration for the case the UE quickly moves out of coverage. Hence, we propose:

Proposal 7: Introduce an exceptional Tx pool in pre-configuration, which the UE uses with random selection initially after moving out of coverage i.e. while it did not yet manage to perform sensing long enough for the normal pre-configured pool
2.4 Summary of changes to TS 36.331
The following table summarises the changes to 36.331 related to the proposals discussed in the previous

	Prop
	Details of proposal
	Details of changes to 36.331

	1
	Clarify that the UE uses random selection for exceptional pool while it has not sensed this pool long enough to use sensing based resource selection
	Introduce bullets regarding configuration/  re-configuration of resource selection method

	2
	Introduce UE requirements regarding sensing before actually being configured to use a pool, in particular for the exceptional Tx pool in SIB21
	Introduce a statement that the UE is required to continuously sense the exceptional Tx pool, if configured in SIB21

	3, 5
	Clarify that a UE configured to use the normal pool included in SIB21 shall use the exceptional pool included in SIB21 with random selection while it has not sensed the normal pool long enough to use sensing based resource selection (e.g. cell re-selection, re-establishment on another cell, ..)
	Introduce bullets regarding configuration/  re-configuration of resource pool and selection method

	4
	Introducing a bit in SIB21 indicating whether the neighbouring cells employ the same zone based Tx pool configuration
	Introduce a bit in SIB21 for intra-frequency neighbouring cells

	6
	Introduce UE requirements regarding sensing before actually being configured to use a pool, in particular for the pools of neighbouring zones
	Introduce a statement that the shall start sensing when approaching zone border e.g. distance less than percentage of corresponding zone size

	7
	Introduce an exceptional Tx pool in pre-configuration, which the UE uses with random selection initially after moving out of coverage i.e. while it did not yet manage to perform sensing long enough for the normal pre-configured
	Extend SL-V2X-Preconfiguration to include an exceptional Tx pool

Introduce bullets regarding configuration/  re-configuration of resource pool and selection method (i.e. extend existing V2X sidelink communication transmission bullets for out coverage)


Tab. 1 Proposals and corresponding changes to 36.331

We have prepared a corresponding CR covering the aspects discussed in this contribution that we request RAN2 to review.

3 Conclusion
In this contribution we have reviewed Tx resource selection and pool usage for different scenario’s resulting in the following observations.

Observation 1: 
Some of the (non-mobility related) exceptional pool use cases are unpredictable e.g. reconfiguration. Sensing based resource selection is still possible for such cases by requiring the UE to sense the exceptional Tx pool whenever configured in SIB21. 

Observation 2: 
If pre-sensing is not required, a poor UE implementation may not employ sensing based selection at all when changing zone every 1s.

In order to have a consistent behaviour and performance for the different scenario’s, we propose:

Proposal 1: A UE that is configured to use the exceptional pool included in SIB21 that did not yet manage to perform sensing for the required duration is allowed to use random selection for this pool

Proposal 2: RAN2 is requested to discuss and conclude whether a UE configured to transmit V2X communication should be required to continuously sense the exceptional Tx pool, if configured in SIB21.

Proposal 3: A UE that is configured to use the normal pool included in SIB21 that did not yet manage to perform sensing for the required duration (e.g. following cell re-selection) is allowed to use the exceptional pool included in SIB21 with random selection

Proposal 4: RAN2 is requested to consider introducing a bit in SIB21 indicating whether the neighbouring cells employ the same zone based Tx pool configuration.

Proposal 5: Upon return from out of coverage, a UE configured to use the Tx pool provided in SIB21 is allowed to temporarily use the exceptional pool included in SIB21 using random selection i.e. until it completes sensing for the normal pool

Proposal 6: RAN2 is requested to discuss and conclude whether any UE requirements should be specified regarding the pre-sensing of Tx pools of neighbouring zones.

Proposal 7: Introduce an exceptional Tx pool in pre-configuration, which the UE uses with random selection initially after moving out of coverage i.e. while it did not yet manage to perform sensing long enough for the normal pre-configured pool

RAN2 is requested to review the corresponding CR, see [2].
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RAN2#95 Agreements (as in breakout minutes)





The RRC specification will include the exceptional pools in SIB21 (for the non-handover case).  


Pre-sensing on the exceptional pool is used for exceptional pool provided by serving cell (e.g. idle-to-connected, RLF cases, RRC reconfig).  


For handover case, an "exceptional" pool is provided by the target cell.  The UE uses random selection on this pool.  


Send LS to RAN1 to inform them and asking if they have any real concern





RAN2#95, Summary off-line discussion (as in breakout minutes)





For mode 2 zone changes:


Assumption is that the UE can pre-sense other configured tx tools in advance for zone changes.  Is there a problem with zones between different cells? 
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