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Introduction
During RAN#80 meeting, NR V2X SI was approved [1]. One of the objectives is to study Uu enhancements for advanced V2X use cases. During RAN1#94bis meeting, Uu enhancements for NR V2X was discussed. The following agreements were reached [2] and a LS related to support of multiple active UL configured grants was sent to RAN2. 
	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)


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 to gNB for assist gNB configuration, but the details are FFS. In this contribution, we will discuss RAN2 impacts for supporting multiple active UL configured grants and other potential Uu enhancements for NR V2X. 

Discussion

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. 

In R14 LTE V2X, to support multiple SPS configurations, SPS index is included in DCI on PDCCH addressed by SPS V-RNTI to indicate which SPS configuration is activated/deactivated. The same method can be reused for activation/deactivation of type 2 configured grants for NR V2X. That is, type 2 configured grant index can be included in DCI on PDCCH addressed by CS-RNTI to indicate which type 2 configured grant is activated/deactivated.
Proposal 1: Configured grant index can be included in DCI on PDCCH addressed by CS-RNTI to indicate which type 2 configured grant is activated/deactivated.
There is a question that whether multiple type 1 and type 2 configured grants can be simultaneously configured in a BWP in a cell. If the size of the traffic is changed (the periodicity is not changed), the type 2 configuration can remain and PDCCH indicates the new resources (as legacy LTE SPS), while type 1 assignments should be reconfigured by RRC. As the different characteristics of the two types, the balance of performance and signalling overhead can be a little optimized. Moreover, type 1 and type 2 configured grants can be used for traffic with different requirements. For example, type 1 can be used for traffic with more lower latency while type 2 (which is UE-specific and no resource collision) can be used for traffic 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 sidelink logical channels or only certain type of logical channels is not clear and needs further study. 

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

Proposal 3: 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 sidelink logical channels or only certain type of logical channels is not clear and needs further study.

In RAN1#94bis agreements, UE reports assistance information, which at least including UE-related geographic info and V2X Uu traffic-related info to gNB. Similar to R14 V2X, Uu traffic-related info (for periodic traffic) at least consist of traffic interval, timing offset, maximum TB size and LCID. Since there are two types of UL configured grants, UE may further indicate which type of configured grants it is expected. 
Proposal 4: V2X Uu traffic-related info at least consist of traffic interval, timing offset, maximum TB size and LCID. Furthermore, UE may indicate the expected type of configured grants.

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 also should be considered for NR V2X.
However, broadcast is not supported in NR Uu yet. As a matter of fact, broadcast is not only required for NR V2X services, it is a common feature for many services over Uu. It is expected that NR Uu broadcast will be supported in the near future and a separate SI/WI is expected to study this feature. It is suggested that NR V2X do not study Uu broadcast specific for V2X services. We can wait for NR Uu broadcast and see if any enhancement is needed for NR V2X services.
Proposal 5: It is suggested that NR V2X can wait for NR Uu broadcast and see if any enhancement is needed for NR V2X services.

Conclusion
In this contribution, we discussed RAN2 impacts for supporting multiple active UL configured grants and broadcast over Uu.  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: Configured grant index can be included in DCI on PDCCH addressed by CS-RNTI to indicate which type 2 configured grant is activated/deactivated.
Proposal 2: Multiple of both type 1 and type 2 configured grants simultaneously configured in a BWP in a cell can be supported.

Proposal 3: 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 sidelink logical channels or only certain type of logical channels is not clear and needs further study.
Proposal 4: V2X Uu traffic-related info at least consist of traffic interval, timing offset, maximum TB size and LCID. Furthermore, UE may indicate the expected type of configured grants.
Proposal 5: It is suggested that NR V2X can wait for NR Uu broadcast and see if any enhancement is needed for NR V2X services.
Reference
[1] RP-181480, New SID: Study on NR V2X, Vodafone, LaJolla, USA, June 11th-14th, 2018.

[2] Chairman notes of RAN1#94bis.

3GPP


