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1 Introduction

NR V2X SID includes following objective with respect to Uu enhancements for advance V2X use cases [1]:
	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.


SA1 has identified 25 use cases in TR 22.886. These use cases are broadly divided into 4 categories of use cases such as platooning, advance driving, extended sensors and remote driving.

In RAN1 #94Bis following agreements were reached with respect to Uu enhancements:

	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
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)


In RAN1 #95 following agreements were made:

	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.


In this contribution, we discuss the enhancements of Uu for advance V2X use cases.
2 Discussion
To enhance the Uu performance following reports from UE side are agreed in RAN1 #94Bis:

	· 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)


In RAN1#95 following FFS was introduced:

	Agreements:

· NR supports UE reporting over Uu of sidelink traffic-related information. 
· FFS contents.


As advance use cases are divided into 4 broad categories with different reliability and latency requirements which in turns relate to the QoS requirements for different traffic types. The QoS requirement related information can help gNB plan the scheduling of Uu in efficient way. So as part of UE assistance information, UE also provides QoS requirements for different traffic belonging to different categories of advance use cases.
Proposal 1: As part of UE assistance information, UE also provides QoS requirement for different types of traffic.

SA2 concluded (in TR 23.786) that following procedure will be used for groupcast communication:

	2.1.1.1 6.21.1.2
Solution description

This solution follows the below principles when NR PC5 is the selected RAT:

-
V2X Layer informs the Access Stratum (AS) Layer of the Destination L2 ID for the group communication transmission, based on group identifier provided by Application Layer;

-
V2X Layer informs the Access Stratum (AS) Layer of the Source L2 ID (self-assigned by the UE) for the group communication transmission;
-
V2X Layer informs the Access Stratum Layer of the communication type, and QoS parameters (including 5QI) and Range for the group communication traffic;

NOTE 1:
Range may also be provided to AS Layer for the dynamic group communication operations, depending on RAN decisions.
-
V2X Layer informs the Access Stratum Layer of the Destination L2 ID for the group communication reception;

-
When V2X Layer receives no group information from Application Layer, it should then use the default mapping, e.g. derive destination L2 ID and QoS parameters (e.g. VQI) and Range based on PSID/ITS-AID mapping, and use those for the operation;
-
V2X Layer coverts the Group Identifier provided by Application Layer into the Destination L2 ID, using a mechanism defined by stage 3.

NOTE 2:
Different Destination L2 IDs may be used for different QoS levels.

NOTE 3:
Stage 3 needs to standardize the mechanism to be used by both transmitting and receiving UE, e.g. a specific hash function.


As per the SA2 study, along with 5QI, communication range is also an important aspect of NR-V2X communications.

We believe, this aspect of communication range is related to the fact that for any advance use case e.g. automated driving, sensor sharing, platooning, it is required for UEs within certain range from the transmitter to be able to receive the messages with much higher reliability level. Beyond that range higher reliability levels are not critical as UEs are far away from each other. Communication range based groupcast is also known as session less groupcast. Even though the SA2 agreement is in the context of PC5 groupcast. However, the minimum communication range concept can also be extended to Uu enhancement for advance use cases. To assist the NW, UE also sends the minimum communication range requirement along with the traffic information.
Observation 1: For all advance use cases, UEs in certain range of a transmitting UEs are required to receive messages more reliably than UEs which are far away from the transmitter as shown in Figure 1.
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Figure 1: High Reliability message communication Range

Proposal 2: UE provides minimum communication range information along with other traffic related information to the gNB.
In RAN1#95 following FFS was introduced:

	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.


In Rel-14 V2X when multiple SPS feature was introduced in Uu it was discussed if DCI can activate/deactivate multiple SPS processes in one shot. However, simplicity argument of activating/deactivating one SPS at a time outweighed the efficiency gain provided by activation/deactivation of multiple SPS in one shot. In believe even in case of NR-V2X still same analysis is valid.

Proposal 3: Do not support activation/deactivation of multiple SPS process by single DCI.
The reliability and latency requirements for some of the advanced V2X uses cases are quite stringent hence there were talks in previous meeting that enhancements in Uu are required to improve reliability and latency. However, it is already noted that improved reliability and reduced latency are the exact objective of the URLLC SI. It is therefore not required to replicate the work into V2X SI. 
Observation 1: Enhancements with respect to higher reliability and lower latency are already getting studied as part of URLLC. 

V2X use cases represent high mobility scenario. Hence efficient intercell handover with minimal interruption becomes important aspect. Mobility related enhancements can help V2X operation in Uu. However, a dedicated RAN2 led SI is already studying on mobility enhancements. 

Observation 2: Mobility related enhancements are already getting studied in dedicated SI.

Some companies proposed that since vehicle is large, so multi panel operation can be an interesting scenario for investigation. We note that even though vehicle is large, but still cabling issues with respect to multiple panels can put practical constraints. It is also noted that a separate MIMO enhancement SI is in progress. So RAN1 is not required to study MIMO enhancement for Uu.

Observation 3: MIMO related enhancements are already getting studied in dedicated SI.  

In RAN1 #94 Bis following agreement was made with respect to multiple configured grants:
	· 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


There was proposal in last meeting that in case SFI changes the configuration then the configured grants get cancelled and it was proposed to enhancement the mechanism so that there is minimal interruption. We believe that in case SFI changes the configuration and grant is cancelled due to conflict then gNB implementation can take care of this scenario e.g. by providing dynamic grant to the UE. Hence no enhancement is required to handle the configuration collision due to SFI.  

Observation 4: gNB implementation can handle the scenario of configuration collision due to changes caused by SFI, e.g. by providing dynamic grant to the UE. 
3 Conclusion
Based on the discussion in section 2 we have following proposals:
Proposal 1: As part of UE assistance information, UE also provides QoS requirement for different types of traffic.

Proposal 2: UE provides minimum communication range information along with other traffic related information to the gNB.
Proposal 3: Do not support activation/deactivation of multiple SPS process by single DCI.
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