[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting 104	R2-1816704
Spokane, Washington, USA, 12-16 November 2018	(Resubmission of R2-1814066)
	

Agenda item:	11.4.2.4
Source:		Intel Corporation
Title:		Sidelink resource allocation for unicast vs broadcast operation
Document for:	Discussion
Introduction  
With the potential support of unicast, groupcast and broadcast transmission on the cards for Rel-16 V2X [1], there is a need to discuss the impact of supporting these various modes of operation on resource configuration and allocation for NR sidelink. In this paper, we discuss this aspect from RAN2 point of view and present our view.
Discussion
1.1 Resource allocation/configuration for broadcast operation
Broadcast based operation over NR sidelink is expected to be the baseline for NR V2X. This is similar to the overall LTE V2X operation and so, the resource allocation and configuration over sidelink can follow in a similar fashion. Specifically, based on whether the UE is operating in network scheduled resource allocation mode (mode 1) or autonomous resource selection mode based on sensing (mode 2), the procedures for acquiring resources for broadcast over sidelink can be based on LTE V2X (following RAN1 agreements [2]). Given the limited timeline of the SI and the fact that the pool based resource allocation mechanism seems to work well for LTE V2X, it makes logical sense to extend this overall functionality to NR V2X sidelink, at least for the case of broadcast.
Proposal 1:	The overall TX/RX resource pool allocation/configuration mechanism for LTE V2X should be reused for NR V2X operation.
Similarly, the concept of exceptional pools can be extended. In LTE, exceptional TX pools were designed to be used for specific scenarios where the UE cannot use the ‘normal’ TX pools (e.g. handover, RLF, transition from RRC_IDLE to RRC_CONNECTED, etc.) and requires resources for urgent transmission. In this case, it may select resources in exceptions pool for V2X transmission [3]. For instance, in case of handover, the exceptional pool configuration can be included in the handover command and UE can use it to perform V2X transmission in the interim. Similarly, for RLF, the UE can use exceptional pool from configuration provided in SIB temporarily. For NR, depending on the mobility of the individual V-UEs, reusing the same functionality can be useful. While it can be argued that the use of exceptional TX resource pool may cause resource segmentation and inefficient operation, we think that the advantages of using it outweigh the demerits. So, we propose to reuse the exceptional pool functionality for NR sidelink broadcast V2X transmissions. Of course, further enhancements with regard to configuration and usage criteria can be discussed during the course of the study/work item.
Proposal 2:	RAN2 agrees that the concept of exceptional TX resource pools for sidelink V2X transmission is introduced for NR based on LTE V2X.

1.2 Resource allocation/configuration for unicast operation
Since the fundamental difference between broadcast and unicast/groupcast transmissions is based on whether they are addressed for a specific UE or a set of UE (which have been determined previously during the connection establishment procedure), this gives rise to the question whether the physical resources utilized for V2X transmissions are dedicated or shared with those used for broadcast transmissions. With the advanced use cases and stringent requirements, unicast transmissions are expected to be used for high reliability and low latency cases, e.g. extended sensor sharing and remote driving [4]. In such cases, it is imperative that transmissions from UEs for these use cases/V2X services are afforded the appropriate set of resources and QoS necessary for proper operation. 
Observation 1:	For unicast operation, a suitable set of sidelink resources needs to be ensured in order to meet the stringent QoS requirements for advanced V2X use cases.
In this regard, for NR V2X, a necessary question to ask at this design stage is whether there is a need to consider partitioning of resources and associated configuration based on mode of operation (i.e. unicast, groupcast vs broadcast). This is especially critical for mode 2 (autonomous resource selection case), since we expect that a V2X application’s need for establishing a unicast link is independent of its mode of operation (mode 1 vs mode 2). Based on this assumption, it can be beneficial for the overall system operation if separate, non-overlapped resources are allocated for unicast transmissions. Even with various sidelink enhancements being considered to target the unicast case (e.g. HARQ feedback, RLC AM, etc.), the underlying set of physical resources itself goes a long way in determining if QoS requirements can be met. So, we think that at least for unicast operation, it would be useful to consider dedicated resource pools for V2X communication over sidelink. This can ensure reduced contention with broadcast traffic as well as improved resource efficiency from a system perspective. The case of groupcast resource allocation needs further discussion, based on the dynamicity of the group/platoon formation.
Proposal 3:	The use of separate/dedicated sidelink resources for unicast (FFS groupcast) transmissions should be considered for NR V2X.
Another aspect to consider is the usage of congestion control mechanism specifically for unicast transmissions. In LTE, V2X congestion control over sidelink resource pools is based on CBR and PPPP mapping to ensure that high priority traffic takes precedence when congested resources are an issue [5]. For NR, considering both unicast and broadcast, if separate resource are not allocated for mode 2 operation, the question is whether unicast traffic should be subject to the same priority rules as broadcast traffic. In our view, the main reason why a V2X application at a given UE would set up a unicast connection is to meet specific QoS requirements it is not expected/able to otherwise meet using broadcast operation. From that sense, unicast traffic inherently corresponds to higher overall “priority” than broadcast traffic (note that priority here does not refer to any specific QoS parameter but the general need for this traffic to be dealt with a higher urgency compared with broadcast traffic). So, the corresponding set of rules (e.g. CBR-PPPP mapping) for unicast traffic should in general be configured differently from broadcast traffic.
Proposal 4:	RAN2 should discuss if separate criteria related to traffic priority and resource utilization needs to be applied to unicast vs broadcast traffic for mode 2 operation.
Conclusion
[bookmark: _Ref458739888]This contributions discusses aspects related to resource allocation and configuration for both broadcast and unicast communication over sidelink and makes the following observations and proposals:
Observation 1:	For unicast operation, a suitable set of sidelink resources needs to be ensured to meet the stringent QoS requirements for advanced V2X use cases.
Proposal 1:	The overall TX/RX resource pool allocation/configuration mechanism for LTE V2X should be reused for NR V2X operation.
Proposal 2:	RAN2 agrees that the concept of exceptional TX resource pools for sidelink V2X transmission is introduced for NR based on LTE V2X.
Proposal 3:	The use of separate/dedicated sidelink resources for unicast (FFS groupcast) transmissions should be considered for NR V2X.
Proposal 4:	RAN2 should discuss if separate criteria related to traffic priority and resource utilization needs to be applied to unicast vs broadcast traffic for mode 2 operation.
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