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1 Introduction
In RAN#80, a new study item on NR V2X is approved [1]. Among others, one objective of the study item is to study Uu enhancements for advanced V2X use cases, which is given as below: 

	Uu enhancements for advanced V2X use cases:
· Evaluate whether Rel-15 NR Uu and LTE Uu interfaces will support advanced V2X use cases.

· If any, identify enhancements that are needed to meet advanced NR V2X use cases

Note: This may include any V2X-specific URLLC requirements/enhancements (if any). Such requirements could arise from, for example, high mobility scenarios, coverage, capacity, etc.

Note: Also consider other Rel-16 NR SI/WI enhancements to avoid overlaps


In this paper, we discuss the NR Uu reliability/latency enhancement features that have been developed in Rel.15 or under development in Rel.16, and their applicability to eV2X. 
2 Discussion
NR is designed to support various type of services, such as eMBB (enhanced Mobile BroadBand), mMTC (massive Machine Type Communications), URLLC (Ultra-Reliable and Low Latency Communications), etc. Different types of service have different performance requirements, and to meet these requirements, various features have been or is being introduced in NR for Uu interface. For instance, to facilitate the support of URLLC services, the following mechanisms were introduced: 
· Configured Grant: with Configured Grants, the gNB can allocate uplink resources for the initial transmissions to UEs. Two types of configured uplink grants are defined: 

· Type 1: RRC directly provides the configured uplink grant (including the periodicity). 
· Type 2: RRC defines the periodicity of the configured uplink grant while PDCCH addressed to CS-RNTI can either signal and activate the configured uplink grant, or deactivate it. 

· LCP Restrictions: with LCP restrictions in MAC, RRC can restrict the mapping of a logical channel to a subset of the configured cells, numerologies, PUSCH transmission durations and control whether a logical channel can utilise the resources allocated by a Type 1 Configured Grant. With such restrictions, it is possible to reserve, for instance, the numerology with the largest subcarrier spacing and/or shortest PUSCH transmission duration for URLLC services.
· Packet duplication: when duplication is configured for a radio bearer, a secondary RLC entity/logical channel is added to the radio bearer, the same PDCP PDUs are submitted to both the primary and the secondary RLC entity. Packet duplication both increases reliability. 
· Scheduling Request (SR) configurations: in NR Uu, there are multiple SR configurations available. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. Each logical channel (LC) is mapped to at most one SR configuration by RRC. URLLC services can leverage proper SR configuration to reduce scheduling latency.
 Besides, some enhancements have been or are being introduced for control plane: 

· RRC diversity: which is in essence packet duplication for signalling radio bearer (SRB). This can be applied to RRC reconfiguration signalling during handover or other RRC signalling when UE is in dual connectivity. 

· Conditional handover: when the handover command is sent to the UE the link quality to the serving cell may already become bad especially when the UE moves fast, leading to that the handover command cannot be received correctly and consequently a handover failure. To mitigate this the handover command could be sent earlier with an associated condition and the actual handover is executed when the condition is fulfilled.   
· SINR state based scaling of the handover parameters: the handover parameters are configured so that handover can be performed faster when the (instantaneous) SINR is bad and/or the change rate of SINR is high, etc. This scheme can optimize handover performance when UE moving speed is high. 
Speed dependent cell reselection: the cell reselection parameters are scaled based on UE speed to optimize cell reselection at high speed. 
All the features listed above can help to improve reliability and/or reduce latency for (NR) Uu, for either UP and CP. There are also features that help to improve Uu performance when UEs are moving at high speed. 
Observation 1 NR already considers in different study items how to improve reliability, reducing latency, enhancing mobility performances etc. Such features can be adopted also for V2X use cases. 
When analysing the feasibility of applying these aforementioned features to support eV2X use cases, the QoS requirements of eV2X use cases have to be understood. 28 use cases and their performance requirements are studied in TR 22.886 [1]. One observation is that most of eV2X use cases have stringent reliabilty and latency requirements. Thus, Uu enhancements targeting URLLC use cases can also be applied for eV2X. Besides, UEs in eV2X context are of high mobility nature, therefore, eV2X use cases can benefit from Uu enhancements supporting fast moving UEs. 
Observation 2 Many eV2X use cases have stringent reliability and latency requirements in high mobility conditions. Enhanced features of NR Uu can be applied to better support eV2X use cases.
For some of these features the details still need further investigation. However, we think this should be studied/settled up in their corresponding WIs (e.g. URLLC WI, mobility enhancement WI, etc.) rather in the NR V2X SI. 
In NR V2X SI we should focus more on (Uu) improvements specific to eV2X use cases and/or taking eV2X characteristics into account. For instance, similar to LTE, RAN2 can consider extending the configuration of multiple configured grants to address the different V2X traffic profiles and QoS. Additionally, the presence of platoons may call for enhancement to support admission control and platoon mobility. It would be beneficial in fact, if the platoon is handled as a group of UEs both when performing the handover and for the RAN to perform admission control. This would limit the impact on platoon performances (in terms of safety) during mobility.

Another area that SA2 is currently investigating is how the network can assist the V2X application layer on how to properly adjust the traffic flow, e.g. the QoS characteristics, depending on radio conditions, and also vehicle’s sensors setup. For example, RAN may notify 5G core network if certain service requirements (e.g. bit rate, PDB, reliability, etc) cannot be fulfilled any longer. Although this is purely an SA2 topic, RAN2 may need to do some work in case the gNB needs to notify the UE about QoS fulfilment status upon 5GC request. This latter aspect may need to be studied by RAN2.   

Proposal 1 RAN2 focus on V2X-specific enhancements to support different V2X use cases and QoS, such as:

a. Support of multiple configured grants in SCells and PCell.
b. Support of platoon handling for admission control and mobility.

c. Support of QoS fulfilment status indication, if needed, in coordination with SA2
Proposal 2 Agree the Text Proposal in Annex.

3 Conclusion

In section 2 we made the following observations:

Observation 1
NR already considers in different study items how to improve reliability, reducing latency, enhancing mobility performances etc. Such features can be adopted also for V2X use cases.
Observation 2
Many eV2X use cases have stringent reliability and latency requirements in high mobility conditions. Enhanced features of NR Uu can be applied to better support eV2X use cases.


Based on the discussion in section 2 we propose the following:

Proposal 1
RAN2 focus on V2X-specific enhancements to support different V2X use cases and QoS, such as:
a.
Support of multiple configured grants in SCells and PCell.
b.
Support of platoon handling for admission control and mobility.
c.
Support of QoS fulfilment status indication, if needed, in coordination with SA2
Proposal 2
Agree the Text Proposal in Annex.
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6.1.2
NR Uu evaluation and enhancement

For the support of varying V2X traffic characteristics, e.g. in terms of periodicity, the introduction of multiple configured grants in SCells and PCell is beneficial.
For the support of platoon use cases, group mobility is considered for handover and admission control purposes.

To aid application layer to properly adjust the traffic flow properties and QoS, the gNB may indicate QoS fulfilment status to the UE via RRC signalling upon request of 5GC.

2/2


