
3GPP RAN WG1 Meeting #92bis
R1-1804679
Sanya, China, April 16th–20th 2018

Agenda Item:
6.2.5.4
Source:
InterDigital Inc.
Title:
Open Issues on Mode 3 and Mode 4 Pool Sharing 
Document for:
Discussion, Decision

1 Introduction

In RAN2 #101, the following agreements were made on Mode 3/Mode 4 pool sharing for V2X UEs [1] :
Agreements
1: Support resource pool sharing between Rel-15 mode-3 and Rel-15 mode-4 UE.

2: Support resource pool sharing between Rel-15 mode-3 and Rel-14 mode-4 UE.

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

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

5: Reuse Rel-14 single pool configuration for mode-3, no enhancement is needed.

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

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

8: FFS on the need of support of new mode-3 sensing report for resource pool sharing.
In RAN1 #92, the following agreement was made [2]:
Agreement: 

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

In this contribution, we discuss open aspects of pool sharing between Mode 3 and Mode 4 pools, specifically, the need to distinguish between mode 3 and mode 4 transmissions.
2 On Mode 3 and mode 4 Pool sharing
In R14, the PPPP defines the priority of a packet and is defined by the upper layers.  In our view, resource pool sharing between Mode 3 and Mode 4 UEs should prioritize transmissions across the different scheduling modes using PPPP, as is done for the same scheduling mode. 

Observation 1:
Prioritization for resource sharing between mode 3 and mode 4 UEs should be based on PPPP as in R14.
When using pool sharing however, the network should be able to schedule a transmission resource for Mode 3 UE in the shared resource pool while suffering a minimum amount of interference/collisions (otherwise there is little benefit of using network scheduling).  In addition, for the case of same/similar PPPP, it may be useful that Mode 3 transmissions be prioritized.  
Observation 2:
The network should have some control of the shared mode 3 and mode 4 resources (i.e. protection of mode 3 from interference, prioritization in case of similar PPPP) 

In R14 V2x, the PPPP is transmitted by means of SCI format 1 to indicate to other UEs the priority of the transmitted packet. The priority information is then used by mode 4 UEs to select resources for transmission.  Mode 3 transmission performs prioritization based on PPPP via association to LCG as reported in the buffer status report (BSR), enabling the eNB to prioritize transmissions between different UEs.  The LCP procedure also performs packet prioritization by allocating the transmission resource to the highest priority logical channel [4].  Mode 4 prioritization is carried out via appropriately configuring the threshold values in the thresPSSCH-RSRP-List, as described in [3].
One method to prioritize Mode 3 in the goal of providing the network with some control of the shared resources is to schedule a Mode 3 transmission even if it is known to be occupied by Mode 4 transmission; this approach (supported in R14) may result in resource collision and the collision may even occur between a low PPPP Mode 3 SPS transmission and high PPPP Mode 4 transmission.
A better approach which avoids interference to Mode 3 transmissions is to allow Mode 4 UEs to be aware of Mode 3 transmissions and release the resource based on priority and transmission mode.  This can be achieved using similar mechanism as the current R14 sensing mechanism, however the mode 4 UE needs to be able to distinguish mode 3 from mode 4 transmissions:  
Observation 3:
Prioritization of mode 3 transmission requires mode 4 UE to be aware of mode 3 transmission.
RAN1 has already agreed to set the resource reservation field for SPS transmission in the SCI of mode 3 UE, however, there is currently no means for a mode 4 UE to be aware of whether a transmission is from a mode 3 UE or a mode 4 UE.  One possible way to distinguish these transmissions is to indicate it explicitly in the SCI.
Proposal 1:
UE uses one of the reserved bits in SCI format 1 to indicate its transmission mode. 
To maintain backwards compatibility and at the same time avoid significant specification impact, the existing resource selection procedure should be reused as much as possible. Currently, during a resource (re)selection procedure, when a Mode 4 UE evaluates the availability/unavailability of a resource, if the PSSCH-RSRP of another UE sidelink transmission is greater than a threshold, the UE can consider the resource as occupied, otherwise, the resource is considered as unoccupied. To prioritize Mode 3 transmission with similar PPPP as Mode 4 transmissions, the threshold can be biased by a pre-configured value when the resource is occupied by a Mode 3 transmission.   An alternative approach could be to use different PSCCH-RSRP thresholds that depend on the scheduling mode.
Proposal 2:
Different PSSCH-RSRP thresholds (Th_prio_tx, prio_rx)  are associated with mode 3 vs. mode 4 transmissions during the resource (re)selection procedure.  
In addition, when the network decides to utilize resources which are already reserved by resource reservation by mode 4 (e.g. for mode 3 transmissions with a similar or higher PPPP), mode 4 UEs should avoid continuing usage of those resources. This would require a new resource reselection trigger to be defined in RAN2, and it is discussed in our companion contribution [5]. 

3 Conclusion

In this contribution the following observations we made related to pool sharing for eV2X:
Observation 1:
Prioritization for resource sharing between mode 3 and mode 4 UEs should be based on PPPP as in R14.
Observation 2:
The network should have some control of the shared mode 3 and mode 4 resources (i.e. protection of mode 3 from interference, prioritization in case of similar PPPP) 

Observation 3:
Prioritization of mode 3 transmission requires mode 4 UE to be aware of mode 3 transmission.
Based on the above observations, the following conclusions have been made.

Proposal 1:
UE uses one of the reserved bits in SCI format 1 to indicate its transmission mode. 

Proposal 2:
Different PSSCH-RSRP thresholds (Th_prio_tx, prio_rx)  are associated with mode 3 vs. mode 4 transmissions during the resource (re)selection procedure.  
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