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1 Introduction

RAN plenary #75 approved a work item for 3GPP V2X Phase 2 to support advanced V2X services [1] as identified in SA1 TR 22.886. The following topics are part of the detailed objectives of this work item:

1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

a) Carrier aggregation (up to 8 PC5 carriers);

b) 64QAM;

c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;

d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;
In this contribution, we discuss some RAN2 aspects of radio resource pool sharing between UEs using mode 3 and UEs using mode 4, taking into account latest RAN2 progress. 

2 Discussion 
Regarding this topic RAN2 has made some significant progress in the last RAN2#101 meeting:

	From RAN2#101 agreements:

· Support resource pool sharing between Rel-15 mode-3 and Rel-15 mode-4 UE

· Support resource pool sharing between Rel-15 mode-3 and Rel-14 mode-4 UE

· Not support resource pool sharing between Rel-14 mode-3 and Rel-15 mode-4 UE

· Full resource pool sharing is supported. Partial resource pool sharing scenario is deprioritized in Rel-15

· Reuse Rel-14 single pool configuration for mode-3, no enhancement is needed

· It is up to RAN1 to decide on the tool of non-zero reservation bits for resource pool sharing

· It is up to RAN1 to decide on the tool of mode indicator in SCI for resource pool sharing

· FFS on the need of support of new mode-3 sensing report for resource pool sharing




Regarding the above agreements, it seems that most of the tools needed to support the pool sharing scenario are in the RAN1 domain. In particular, RAN1 has already agreed the following:

	From RAN1#92 agreements

· Rel-15 Mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period. 


Therefore, the only issue left in RAN2 is how to configure the pool sharing and the FFS on mode-3 sensing report.

2.1 Configuration of shared resource pool
Regarding configuration, RAN2 has already agreed that no changes to mode-3 pool configuration are needed. 

Regarding any changes in the mode-4 pool configuration, we believe that the SPS mode-3 signalling in the SCI may be already enough. Mode-3 UEs will simply use the SCI field when transmitting following the SL SPS configuration, and leave it empty otherwise; mode-4 UEs will simply read the SCI as usual, and they do not need to know in advance that they are transmitting on a shared pool.

Observation 1 Benefit of signalling the shared pool configuration is not clear. The actions that a mode-3/4 UE should perform, i.e. transmitting the SCI with resource reservation field (for mode-3 UEs) and performing sensing and SCI decoding (for mode-4 UEs) should be the same, irrespective of whether the shared resource pool is explicitly signalled or not.
Therefore, given the RAN1 agreement, we believe that both the mode-3 and mode-4 pool configuration can be the same as in legacy operations, which also already allows the eNB to control how to share the available resources among the mode-3/4 pools.
Proposal 1 Legacy mode-3/4 pool configuration can be reused, since already allows the eNB to control resource pool sharing.
2.2 Measurement enhancements

In RAN2#99 in some contributions (e.g. [2]

 REF _Ref498640519 \r \h 
[3]

 REF _Ref498640521 \r \h 
[4]), it was proposed that in Rel-15 mode-3 UEs could be enhanced to perform sensing, and configure both mode-4 UEs and mode-3 UEs to report to the eNB the resource occupation status (e.g. CBR) of the shared resource pool. That would assist the eNB to allocate resources for mode 3 UEs properly. However, some drawbacks may arise with this approach:

· Latency has to be considered. There is an inherent latency in the sensing procedure and RRC message signalling, due to processing time and scheduling. By the time the eNB receives and processes the measurement report and schedules new resources for a mode-3 UEs, several collisions might have already occurred. 

· In Rel-14, CBR measurements were used by the eNB to adjust on a slow time scale the transmission parameter configuration. Now, if CBR measurements or any other similar report are used to promptly avoid collisions, those might need to be triggered much more often, implying signalling overhead and higher UE battery consumption. 
· Today CBR monitoring is per pool, while with this approach, the UE would need to report CBR also for the shared part of the pool to provide more accurate results. This increase UE complexity and overhead.
Given the above, we believe that is much simpler if the collision avoidance is handled in much fast and efficient way. It is true that additional mode-3 measurement reports may be beneficial for the network since more information are provided to the eNB on how to properly share the different resources.
Observation 2 Introducing a new mode-3 measurement report scheme may increase the overhead, but on the other hand, it may aid to eNB to better select the portions of the resources that can be shared. 

However, given the listed drawbacks above, we have a slight preference for not complicating specification/implementation handling. 

Proposal 2 No enhancement to sensing and measurement reporting is needed to achieve coexistence between mode-4 UEs and mode-3 UEs in the same pool. 
3 Conclusions

In section 2 we made the following observations:
Observation 1
Benefit of signalling the shared pool configuration is not clear. The actions that a mode-3/4 UE should perform, i.e. transmitting the SCI with resource reservation field (for mode-3 UEs) and performing sensing and SCI decoding (for mode-4 UEs) should be the same, irrespective of whether the shared resource pool is explicitly signalled or not.
Observation 2
Introducing a new mode-3 measurement report scheme may increase the overhead, but on the other hand, it may aid to eNB to better select the portions of the resources that can be shared.

Based on the discussion in section 2 we propose the following: 
Proposal 1
Legacy mode-3/4 pool configuration can be reused, since already allows the eNB to control resource pool sharing.
Proposal 2
No enhancement to sensing and measurement reporting is needed to achieve coexistence between mode-4 UEs and mode-3 UEs in the same pool.
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