3GPP TSG RAN WG1 Meeting #94     


           
            R1-1808524
Gothenburg, Sweden, August 20th – 24th, 2018
______________________________________________________________________Agenda item: 7.2.4.2.
Source: LG Electronics
Title: Discussion on evaluation of Uu for advanced V2X use cases
Document for: Discussion 
1. Introduction
In RAN#80 meeting, new SID on NR V2X [1] was approved to support advanced V2X services beyond services supported in LTE Rel-15 V2X. The detailed objectives are as follows:

	1: Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 

· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols
NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.
2: Uu enhancements for advanced V2X use cases [RAN1, RAN2, RAN3]:
· Evaluate whether Rel-15 NR Uu and LTE Uu interfaces will support advanced V2X use cases
· Identify enhancements, if any, that are needed to meet advanced V2X use cases

NOTE: Also consider other Rel-16 NR and LTE SI/WI enhancements to avoid overlap.

3: Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 

· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 
---- Skip ----


In this contribution, we discuss that which features can be re-used from LTE Uu interface and what to enhance from NR Uu interface to support advanced V2X use cases.

2. Discussion
According to approved NR V2X study item description [2], there are advanced V2X use cases identified by SA1. Some of these use cases have challenging requirements in terms of latency, reliability, throughput, etc., and enhancement to Rel-15 Uu may need to be studied to support such advanced V2X services. However, not only the enhancements of Uu which focus on V2X but also those for services other than V2X can be applied to support advanced V2X services. RAN#80 approved a set of new SI/WI and the enhancements to be introduced in these items may also enable some advanced V2X use cases. In particular, LTE and NR items for URLLC, MIMO, and mobility enhancement may be more relevant to the advanced V2X use cases as they target improving latency, reliability, throughput, and UE speed. Considering the note “Also consider other Rel-16 NR and LTE SI/WI enhancements to avoid overlap” in the SID approved in [1], it would be a desirable approach to firstly observe the progress in the other Uu enhancement SI/WI and then identify the V2X-specific enhancement not to be introduced in any other items.
Proposal 1: For Uu enhancement for V2X use cases beyond Rel-15, RAN1 firstly observes the progress in the other Uu enhancement SI/WI and then identifies the V2X-specific enhancement not to be introduced in any other items if any.
Then, in the initial phase, the Uu enhancement aspect of this SI can focus on introducing the LTE features identified beneficial for general V2X operations to NR. Features such as DL multicast/broadcast, UL SPS, and UE geographical location reporting were studied and enhanced/specified during Rel-14 LTE V2X SI/WI. So RAN WGs can start studying these aspects for NR in the initial phase.

2.1. DL multicast/broadcast in NR
As captured in [3], DL multicast/broadcast is beneficial in resolving the capacity issue in disseminating a V2X message that needs to be delivered to multiple UEs in a geographical area. As multicast/broadcast is within the study scope, we think that this study result is generic enough and most of Rel-14 Uu enhancements for V2X can be applied to Rel-16 NR V2X although the Rel-14 was based on basic safety messages. 
This implies that DL multicast/broadcast needs to be specified in NR Uu which does not have that feature in Rel-15. Depending on the solution, DL multicast/broadcast may require significant specification work not only in RAN WGs but also in the core network side. Considering the limited time dedicated to NR V2X SI, a reasonable approach would be to study solutions requiring minimum specification effort. Physical channel and resource assignment procedure need to be supported for DL multicast/broadcast from RAN1 perspective, and those specified in Rel-15 can be mostly reused. Especially for the physical channel, as the multicast/broadcast area of a certain V2X message is quite limited to several hundred meters, the existing PDSCH can be used. It can be noted that some level of CoMP is supported in Rel-15 and further enhancement is expected in Rel-16, so V2X message multicast/broadcast from multiple TPs may be enabled without introducing additional feature in this SI.
Proposal 2: RAN1 studies NR DL multicast/broadcast solutions requiring minimal specification effort (e.g., by reusing unicast PDSCH).

2.2. UL SPS in NR
As also captured in [3], to reduce uplink signaling overhead and latency, uplink Semi-Persistent Scheduling (SPS) was considered as a viable solution in LTE V2X based on Uu. It is desirable to use UL SPS at least predictable periodic traffic in NR, and it is generic to use UL SPS because latency requirement for advanced V2X use cases becomes tighter. One main enhancement for UL SPS in LTE V2X was to support multiple SPS configurations and UE assistance for SPS so that the eNB can dynamically select the most suitable SPS configuration based on the UE report on the estimated message periodicity and generation timing. Again, considering that periodic traffic is in the scope of NR V2X SI, we think that these features will be useful in NR Uu.

Proposal 3: RAN1 studies NR UL SPS enhancement including support of multiple SPS configuration and UE assistance information report.
On the other hand, there are a few new features on uplink SPS adopted in Rel-15 NR and further study is needed when these features are used in the context of V2X. For example, when uplink SPS process is configured in an active BWP and if the slot format configuration is changed afterward, then an uplink transmission is dropped in a slot in which the number of uplink symbols is changed. As such dropping may not be acceptable in meeting latency or reliability requirement, some consideration can be given to this issue.
2.3. UE geographical location report in NR
Rel-14 LTE V2X also introduced UE reporting on its geographical location. This can be useful for eNB/gNB sidelink resource scheduling in LTE SL mode 3 operation or something similar. That is, eNB/gNB can avoid assigning the same resources to two different UEs close to each other. Also, when the network multicast/broadcast a V2X message sent by a UE, the network can determine the proper set of transmitting TPs based on the location and the required communication range from the UE. The same benefit is expected in V2X operations using NR Uu.

 Proposal 4: RAN1 studies UE geographical location report to gNB. 

3. Conclusion
In this contribution, we discussed several aspects of Uu for advanced V2X use cases. The discussion can be summarized as follows:

Proposal 1: For Uu enhancement for V2X use cases beyond Rel-15, RAN1 firstly observes the progress in the other Uu enhancement SI/WI and then identifies the V2X-specific enhancement not to be introduced in any other items if any.
Proposal 2: RAN1 studies NR DL multicast/broadcast solutions requiring minimal specification effort (e.g., by reusing unicast PDSCH).

Proposal 3: RAN1 studies NR UL SPS enhancement including support of multiple SPS configuration and UE assistance information report.
Proposal 4: RAN1 studies UE geographical location report to gNB. 
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