
[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #96		R1-1901996
Athens, Greece, 25th February – 1st March, 2019  

Source:	CATT
[bookmark: Title]Title:	Further considerations on Uu enhancement in NR V2X
[bookmark: Source]Agenda Item:	7.2.4.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
In previous RAN1 meetings, evaluations and potential enhancements of Uu support for advanced V2X use cases were discussed, and achieved following agreements [1][2][3]. 
	RAN1#94bis meeting:

Agreements:
· For Uu for advanced V2X use cases, NR supports having multiple active UL configured grants in a given BWP in a given cell. 
· Details FFS
· Draft LS to send to RAN2 in R1-1812002 (Ricardo), which is approved and final LS in R1-1812058

Agreements:
· NR supports that UE reports assistance information to the gNB, consisting of at least (with details FFS):
· UE-related geographic information (e.g., position). 
· Reports of Uu V2X traffic-related information (at least for periodic traffic)

RAN1#95 meeting:

Agreements:
· DCI is used to identify the type-2 UL configured grant to be activated or released. 
· FFS Single DCI for multiple type-2 UL configured grants.
Agreements:
· From RAN1 perspective, NR UE reporting on Uu that include at least traffic periodicity, timing offset, and message size is beneficial at least for the purpose of managing multiple UL configured grants.

Conclusion:
· For this and future meetings, enhancements on Uu reporting for managing of Uu grants and configuration will be discussed in this AI (“Evaluation of Uu for advanced V2X use cases”).
· For this and future meetings, enhancements on Uu reporting for managing of SL grants and configuration will be discussed in the AI “Uu-based sidelink resource allocation/configuration”.
Agreements:
· NR supports UE reporting over Uu of sidelink traffic-related information. 
· FFS contents.

RAN1 AH1901 meeting:

Conclusion:
· For type 2 configured grant, discuss signalling details and whether single DCI can activate/release multiple configured grants during WI (if included in the WI).
Agreements:
· A UE is not expected to transmit simultaneously according to more than one UL grant (e.g., dynamic or CG) in a given BWP.



In this contribution, we will further discuss the potential enhancements on Uu interface in order to support advanced V2X service. 
Discussion
Support broadcast and multicast in NR Uu
The service flow of advance V2X services via the Uu interface is shown in Figure 1. In advance V2X service [4], most use cases requires groupcast and broadcast communication. In order to improve resource efficiency, groupcast and broadcast communication shall be supported in NR Uu.  However, there is no control mechanism and system architecture in supporting broadcast or multicast communication in NR Uu, the additional control mechanism needs to be studied, such as the related control procedure in MAC layer. Therefore, broadcast and multicast communication shall be supported in NR Uu in the future release. The standardization work should be in a NR related WI but not in V2X SID.


Proposal 1: Broadcast and multicast communication shall be supported in NR Uu in the future release. The standardization work should be in a NR related WI but not in V2X SID. 
Multiple active UL configured grants
In Rel-15 NR Uu, only one active UL configured grant is supported, and the HARQ process ID of UL configured grant is derived by an implicit manner. The HARQ process ID is derived from the following equation, which depends on the configured HARQ process number, periodicity and symbol index of the first transmission occasion[5]:  
HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes


Figure 2: HARQ process ID collision for multiple active UL configured grants
When multiple active UL configured grants are activated in a given BWP, and different UL configured grants could configure with different periodicity or number of HARQ process, there may be an potential HARQ process ID collision among different UL configured grants within a given configured grant timer. As illustrated in Figure 2,  if one TB is transmitted by configured grant 1 with HARQ process ID=1, the resource with same HARQ process ID in configured grant 2 can not be transmitted within the given configured grant time 1.  This issue will have an impact on the resource efficiency and latency, which should be avoided. Therefore, some mechanism shall be studied to avoid HARQ process ID collision among multiple active configured grants within a given configured grant timer. One possible method is to configured orthogonal HARQ process IDs for different configured grants. 
Proposal 2: Some mechanism shall be studied to avoid HARQ process ID collision between multiple active configured grants within a given configured grant timer.
Interworking with LTE Uu
Uu assisting V2X data transmission is a major feature in C-V2X technology. The LTE network will continue to provide service for a long time. The NR network would be initially deployed in some hotspots to accommodate the LTE network for enhanced mobile broadband services. Therefore, it is important to investigate potential enhancements of LTE Uu and NR Uu jointly for advance V2X service. 
In Rel-14/Rel-15 LTE V2X, only PPPP is used as a type of QoS in both LTE Uu and LTE sidelink. However, a new QoS framework shall be designed for NR V2X in both NR Uu and NR sidelink. There would be a mismatch between the LTE PPPP and NR QoS. This issue shall be further investigated in Uu enhancements.
Proposal 3:  The mapping rule between LTE V2X PPPP/PPPR and NR V2X parameter shall be introduced if LTE Uu supports advanced V2X service. The details need further study.
UE assistance information in NR V2X
In Rel-14/Rel-15 LTE V2X, the PPPP and PPPR information are included in UE assistance information. In NR V2X, QoS management shall be introduced, and the NR QoS architecture will be used in place of PPPP and PPPR in LTE.  In addition to the UE assistance information, the sidelink BSR is also used for dynamic scheduling, which shall also introduce a mapping rule between LCG ID and QoS parameter. The details could be determined by RAN2. 
Proposal 4:  The NR V2X QoS parameter shall include in UE assistance information and LCG ID mapping in BSR. The details are left RAN2 decision. 
Conclusion
In this contribution, we discuss the further discuss the potential enhancements on Uu support of advanced V2X service.  Particularly, we have following observation and proposals:
Proposal 1: Broadcast and multicast communication shall be supported in NR Uu in the future release. The standardization work should be in a NR related WI but not in V2X SID. 
Proposal 2: Some mechanism shall be studied to avoid HARQ process ID collision between multiple active configured grants within a given configured grant timer.
Proposal 3:  The mapping rule between LTE V2X PPPP/PPPR and NR V2X parameter shall be introduced if LTE Uu supports advanced V2X service. The details need further study.
Proposal 4:  The NR V2X QoS parameter shall include in UE assistance information and LCG ID mapping in BSR. The details are left RAN2 decision. 
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