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Introduction
Uu enhancements for NR V2X was discussed in RAN1 meetings. The following agreements were reached: 
	RAN1#94bis 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
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 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.

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.
RAN1#AH1901 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.

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).


It was agreed that multiple active UL configured grants in a given BWP in a given cell is supported and UE can report assistance information such as traffic periodicity, timing offset and message size to gNB for managing multiple UL configured grants. And it was concluded that signalling details and DCI for activate/release type2 configured grant are to be discussed in future WI. In this contribution, we will discuss RAN2 impacts for supporting multiple active UL configured grants and other potential Uu enhancements for NR V2X. 

Discussion

2.1 Support of multiple active UL configured grants

In NR, there are two types of UL configured grants. With configured grant type 1, RRC directly provides the configured uplink grant (including the periodicity) to UE. With configured grant type 2, RRC defines the periodicity of the configured uplink assignments while PDCCH addressed to CS-RNTI can either signal and activate the configured uplink assignment, or deactivate it, which is similar as LTE SPS. According to RAN1 agreements that NR supports multiple active UL configured grants in a BWP in a cell for V2X, both multiple active configured grant type 1 and multiple active configured grant type 2 in a BWP are supported.

Observation 1: According to RAN1 agreements, both multiple active configured grant type 1 and multiple active configured grant type 2 in a BWP are supported. 

There is a question that whether multiple type 1 and type 2 configured grants can be simultaneously configured in a BWP in a cell. As we know, type 1 configured grant is configured by RRC directly which has lower latency while the resources may be shared with multiple UEs. Type 2 configured grant is further activated/released by DCI while the resources are generally UE specific and no resource collision. Type 1 and type 2 configured grants can be used for V2X traffic with different QoS requirements. For example, type 1 can be used for latency critical or higher priority V2X services while type 2 can be used for V2X service with higher reliability. Therefore, it is beneficial that multiple of both type 1 and type 2 configured grants simultaneously configured in a BWP in a cell is supported. In NR Uu, for each logical channel, it can be configured whether it is allowed to use type 1 configured grant. When multiple type 1 and type 2 configured grants are configured simultaneously, whether these resource grants could be used for the data transmission of any logical channels or only certain logical channels should be indicated. Whether the legacy configuration (each logical channel can be configured whether it is allowed to use type 1) is enough or new configuration is needed can be further studied. 

Proposal 1: Multiple of both type 1 and type 2 configured grants simultaneously configured in a BWP in a cell can be supported.

Proposal 2: When multiple type 1 and type 2 configured grants are configured simultaneously, whether these resource grants could be used for the data transmission of any logical channels or only certain logical channels should be indicated.

2.2 Uu broadcast
To deliver V2X messages to multiple UEs in a geographical location, LTE V2X supports broadcast (both MBSFN and SC-PTM) in the downlink. In NR V2X, there are also use cases that V2X messages need to be transmitted to multiple UEs over Uu, therefore broadcast over Uu may need to be considered for NR V2X as well.
However, broadcast is not supported in NR Uu yet. In SA2#130 meeting for FS_NR_V2X/FS_eV2XARC, it was concluded that For Key Issue #14 (Support of broadcast over NG-Uu), it is concluded to stop further solution work on 5GS MBMS for Release 16. No normative work shall be performed for this key issue in Release 16 [1]. As a matter of fact, broadcast is not only required for NR V2X services, it is a common feature for many services over Uu. We would not study specific Uu broadcast for NR V2X in V2X SI/WI. 

Observation 2: SA2 had concluded that for V2X services supported of broadcast over NG-Uu is not further studied in Release 16.
2.3 UL/SL TX prioritization
In last RAN2#104 meeting, it was agreed that UL/SL Tx prioritization is supported for NR sidelink broadcst, groupcast and unicast in NR MAC. But some potential improvements to UL/SL Tx prioritization may be necessary.

In LTE V2X, a threshold of PPPP is (pre)configured, when UL Tx overlaps with SL Tx, if the PPPP (the smaller the PPPP, the high the priority) of the SL MAC PDU is lower than the threshold, the SL Tx is prioritized; otherwise the UL Tx is prioritized. If UL Tx is prioritized by upper layer or random access procedure is performed, the UE prioritizes UL Tx over SL Tx irrespective of the SL MAC PDU's PPPP. 

With regard to NR V2X, it is widely believed that legacy PPPP for sidelink is not enough. So that new PC5 QoS mechanism is adopted in SA2. It is assumed that PC5 5QI can be supported by NR sidelink and a new set of PC5 5QIs would be defined [1]. However, how to support QoS in NR sidelink in the AS layer on the basis of SA2’s progress is still under discussion in RAN2. For UL/SL Tx prioritization in NR, basically, if UL Tx is prioritized by upper layer or random access procedure is performed, the UL Tx should be prioritized than any sidelink transmission(s), as in LTE V2X. In the other cases, new UL/SL Tx prioritization mechanism should be considered. 

Observation 3: PPPP is no longer used in NR V2X, instead, PC5 5QIs will be used for NR sidelink.
In our opinion, for simplicity, the same idea as in LTE could be reused for NR UL/SL Tx prioritization. Specifically, a threshold of priority of sidelink logical channel could be (pre)configured for UL/SL Tx prioritization, when UL Tx overlaps with SL Tx, if the priority of the SL MAC PDU is higher than the threshold, the SL Tx is prioritized; otherwise the UL Tx is prioritized. However, the priority of sidelink logical channel may depend on PC5 QoS mechanism, which may be a priority like Uu logical channel priority, a priority level as in the associated PC5 5QI, a PC5 QoS index and so on. Alternatively, a list of prioritized PC5 5QIs/QFIs could be (pre)configured, when collision happens, if the sidelink transmission corresponding to a PC5 5QI/QFI in the prioritized list, than the SL Tx is prioritized.
Proposal 3: A threshold of priority of sidelink logical channel could be (pre)configured for UL/SL Tx prioritization.
Conclusion
In this contribution, we discussed RAN2 impacts for supporting multiple active UL configured grants, broadcast over Uu and UL/SL Tx prioritization.  And we have the following observations and proposals:

Observation 1: According to RAN1 agreements, both multiple active configured grant type 1 and multiple active configured grant type 2 in a BWP are supported. 

Proposal 1: Multiple of both type 1 and type 2 configured grants simultaneously configured in a BWP in a cell can be supported.

Proposal 2: When multiple type 1 and type 2 configured grants are configured simultaneously, whether these resource grants could be used for the data transmission of any logical channels or only certain logical channels should be indicated.

Observation 2: SA2 had concluded that for V2X services supported of broadcast over NG-Uu is not further studied in Release 16.
Observation 3: PPPP is no longer used in NR V2X, instead PC5 5QIs will be used for NR sidelink.

Proposal 3: A threshold of priority of sidelink logical channel could be (pre)configured for UL/SL Tx prioritization.
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