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1 Introduction

In the RAN #80 meeting, a new SID for NR-V2X was approved and the following is one of the study objective [1]:

1: Sidelink design [RAN1, RAN2]:

Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 

-
Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
-
Study NR sidelink physical layer structures and procedure(s)

-
Study sidelink synchronization mechanism

-
Study sidelink resource allocation mechanism (also including objective 3)

-
Study sidelink L2/L3 protocols

In this contribution, we discuss the techniques which needs to be studied to support sidelink unicast, group-cast and broadcast.
2 Discussion
In RAN1#94, RAN1 looks into the uni-/group-cast, mainly from the perspective of enabling AS-layer feedback, which is used in various PHY layer procedures.
· RAN1 to study the following topics for the SL enhancement for unicast and/or groupcast. Other topics are not precluded.
· HARQ feedback
· CSI acquisition

· Open loop and/or closed-loop power control
· Link adaptation
· Multi-antenna transmission scheme
Generally, these procedures bring the benefit of resource efficiency and power efficiency. However, from another perspective, this efficiency benefit comes from the effort / cost to maintain the connection between UEs, i.e., to change the connection-less communication to a connection-oriented communication.
Observation 1 The introduction of AS-layer feedback although brings the benefit of resource / energy efficiency, causes the cost to maintain the connection-oriented communication.

2.1 General impact on RAN2 for connection-oriented sidelink

For LTE PC5, although RSRP measurement is also used for Relay/Sync reference in AS layer, in general the connection (for uni-cast) is defined / maintained above RAN2, via PC5-Signaling procedure (defined for ProSe only), as defined in section 5.4.5 in TS 23.303, and as shown in Figure 1. It includes various components, e.g., direction link setup / keep-alive / release.
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Figure 1 Establishment of secure layer-2 link over PC5 in LTE ProSe

Observation 2 The connection maintenance mechanism was defined in PC5-S layer in LTE.
Beside the alternative to do connection management at NAS layer, the other alternative is to implement this in AS layer, just like the RRC-based solution for Uu. Considering some basic link maintenance mechanism is anyway needed for unicast, the problem would be then in which layer (AS or NAS layer) to define the procedures – for which some aspects to consider:

· The protocol stack is not clear yet, i.e., whether there would be a RRC or PC5-S like layer. However, considering different from Uu (where NAS and RRC are anchored at different network entity), even if one defines a RRC layer, that would be anchored at the two communicating UEs in the same way like PC5-S (if exist), so there might be no essential difference. 
· It is more like a SA-decision instead of RAN2-decision. However, in practice, it is a rather big area which may consume huge number of TUs in RAN2, which is rather challenging considering the big scope of NR-V2X as it is.

Observation 3 There is no essential difference whether the link maintenance is done at AS/NAS layer, which however would cause a big difference on RAN2 load.

Proposal 1 As a starting point, the legacy PC5-Signaling mechanism is assumed to be the baseline solution to handle the connection maintenance. Further RAN2 study on AS-layer based solution can be started unless required by SA2.
2.2 Further comparison between uni-/group-/broad-cast
Considering the AS-layer feedback assisted connection-oriented communication is originally motivated by the objective of resource / energy efficiency, it would be helpful to look at the possible gain for different types of uni-/group-/broad-cast communication.
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Figure 2 Trade-off between overhead and gain from the connection-oriented sidelink
In general, the more the intended RX there are, the more conservative transmission scheme it requires (higher power, lower MCS, more re-transmission, more robust MIMO scheme). Finally, the TX UE can only choose the most conservative scheme, and the gain from AS-layer feedback vanishes. The logic is similar for Uu, if considering the current status for HARQ in MBMS.

Observation 4 The overhead to implement the connection-oriented sidelink has to be justified by the achievable gain.

Proposal 2 Include evaluation of overhead / gain from AS-layer feedback w.r.t. different group-size for group-cast into the study.    

Proposal 3 Agree the TP in Annex.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
The introduction of AS-layer feedback not only brings the benefit of resource / energy efficiency, but also causes the cost to maintain the connection-oriented communication.
Observation 2
The connection maintenance mechanism was defined in PC5-S layer in LTE.
Observation 3
There is no essential difference whether the link maintenance is done at AS/NAS layer, which however would cause a big difference on RAN2 load.
Observation 4
The overhead to implement the connection-oriented sidelink has to be justified by the achievable gain.


Based on the observations, we propose:
Proposal 1
As a start point, the legacy PC5-Signaling similar mechanism is assumed to be the baseline solution to handle the connection maintenance. Further RAN2 study on AS-layer based solution can be started unless required by SA2.
Proposal 2
Include evaluation of overhead / gain from AS-layer feedback w.r.t. different group-size for group-cast into the study.
Proposal 3
Agree the TP in Annex.


4 Reference

[1] RP-181480, New SID: Study on NR V2X.
5 Annex

	CHANGE START


5.1
NR sidelink unicast, groupcast, and broadcast design
The PC5 signalling protocol defined in TS 24.334 can be used as a baseline scheme for link maintenance. 
The trade-off between signalling overhead and achievable gain from AS-layer feedback with respect to different group size for group-cast should be studied.
	CHANGE END
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