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1 Introduction

This is for the discussion of applicable scenarios for sidelink relay SI.
2 Discussion

Firstly, for the RAT of PC5, it is good to align with SA2

-
NR based PC5 is considered.

Proposal 1 For UE-to-network relay and UE-to-UE relay, focus on NR-PC5 interface.

For PC5 interface, one dimension is on cast-type, according to SA2 TR
NOTE 2:
Support of non-unicast mode communication (i.e. one-to-many communication/broadcast or multicast) between network and UE-to-Network Relay UE and between UE-to-Network Relay and Remote UE(s) depends on the result of FS_5MBS work.

Since MBS work has not been concluded yet, it is proposed to focus on unicast only for RAN SI work. And it is straightforward to have aligned assumption for both UE-to-network and UE-to-UE relay

Proposal 2 For UE-to-Network relay and UE-to-UE relay, focus on unicast scenario.
2.1 UE-to-network Relay
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Figure 1 Scenarios for UE-to-network relay
For RAT of Uu interface, as captured in SA2 TR 23.752

Two cases can be considered regarding support of UE-to-Network Relay, i.e. UE-to-Network Relay served by gNB as shown in Figure 5.3.1-2 and UE-to-Network Relay served by ng-eNB as shown in Figure 5.3.1-3.
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Figure 5.3.1-2: UE-to-Network Relay served by gNB
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Figure 5.3.1-3: UE-to-Network Relay served by ng-eNB

NOTE 3:
Whether to support the case that a UE-to-Network Relay is served by ng-eNB depends on solution to be identified in this study and RAN decision.
Although ng-eNB is included in SA2 SI, as indicated in NOTE-3, it is up to RAN final decision. Considering the big scope of RAN work during SI phase, it is proposed to focus on gNB in SI-phase, instead of covering both gNB and ng-eNB from the very beginning.
Proposal 3 For UE-to-Network relay, focus on NR-Uu interface.
After limiting the scenario to gNB, the scenario can be further split into two sub-scenarios, single connectivity and dual connectivity, in different levels:

· For each relay UE, the number of connectivity for gNB-relay link;

· For each remote UE, the number of connectivity for relay-remote link;

For both above, it is suggested to down-prioritize at the SI-phase, i.e., RAN2 can focus on the single connectivity case, i.e., single connectivity between gNB and relay UE, and between relay UE and remote UE for the study.

Proposal 4 For UE-to-Network relay, focus on the scenario of single serving gNB for a relay UE and single relay UE for a remote UE. 
Furthermore, for coverage status of remote UE, it can be divided into two sub-scenarios:
· Out-of-coverage, where remote UE cannot establish Uu connection with RAN;

· In-coverage, where remote UE can establish Uu connection with RAN;

According to stage-1 description TS 22.261

6.9
Connectivity models

6.9.1
Description

The UE can connect to the network directly (direct network connection), connect using another UE as a relay UE (indirect network connection), or connect using both types of connections. […]
So in-coverage relay has been included in stage-1 requirement, and therefore, it is straightforward to be included in RAN SI, as we did in Rel-13 eProSe and Rel-15 FeD2D. However, considering in the proposal above, single connectivity is prioritized, it is good to align, i.e., to exclude the case where remote UE has an additional active NR-Uu connectivity.

Proposal 5 For UE-to-Network relay, consider both in and out-of-coverage remote UE, but not consider the scenario of remote UE with a simultaneous NR-Uu connectivity.
2.2 UE-to-UE Relay
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Figure 2 Scenarios for UE-to-UE relay
For UE-to-UE relay, compared with UE-to-network relay, it is less related to Uu interface

· On the one hand, there is no restriction in SA2 stage-2 design to limit it to either in or out of coverage scenario;
· On the other hand, so far there is no solution proposed for RAN involvement in UE-to-UE relay connection management;

So it is straightforward to align in RAN, i.e., include both in and out-of-coverage scenario, but do not consider RAN involvement in relay-related CP procedure, i.e., RAN node can assist/configure sidelink communication as for non-relay sidelink.

Proposal 6 For UE-to-UE relay, consider both in and out-of-coverage scenario, but do not consider RAN involvement in relay-related procedure.

For the number of connectivity, due to no RAN involvement in the proposal above, although there is no dimension of relay-RAN link for UE-to-UE, the question is still valid for relay-remote link, and similar single-connectivity limitation is helpful. 

Proposal 7 For UE-to-UE relay, focus on the scenario of single relay UE for a remote UE. 
And similar to the UE-to-network relay, where the additional Uu connectivity for a remote UE is excluded, here the simultaneous direct connectivity between two remote UE is excluded.
Proposal 8 For UE-to-UE relay, not consider the scenario of two remote UEs with a simultaneous direct connectivity.
3 Conclusion

We have the following proposals:

Proposal 1
For UE-to-network relay and UE-to-UE relay, focus on NR-PC5 interface.
Proposal 2
For UE-to-Network relay and UE-to-UE relay, focus on unicast scenario.
Proposal 3
For UE-to-Network relay, focus on NR-Uu interface.
Proposal 4
For UE-to-Network relay, focus on the scenario of single serving gNB for a relay UE and single relay UE for a remote UE.
Proposal 5
For UE-to-Network relay, consider both in and out-of-coverage remote UE, but not consider the scenario of remote UE with a simultaneous NR-Uu connectivity.
Proposal 6
For UE-to-UE relay, consider both in and out-of-coverage scenario, but do not consider RAN involvement in relay-related procedure.
Proposal 7
For UE-to-UE relay, focus on the scenario of single relay UE for a remote UE.
Proposal 8
For UE-to-UE relay, not consider the scenario of two remote UEs with a simultaneous direct connectivity.


4 Reference

[1] 3GPP RP-193253 "New SID: Study on NR sidelink relay".
5 Annex: TP for TR
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4.1
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Figure 1 Scenarios for UE-to-network relay
For UE-to-network relay, this study considers 
· NR-PC5 for the interface between relay UE and remote UE;

· NR-Uu for the interface between relay UE and RAN;
· Each relay UE connects to a single gNB;
· Each remote UE connects to a single relay UE; 
· Both in-coverage and out-of-coverage scenario for remote UE;

· Each remote UE without any simultaneous NR-Uu connectivity.
· Unicast traffic only for UE-to-network relay.
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Figure 2 Scenarios for UE-to-UE relay
For UE-to-UE relay, this study considers
· NR-PC5 for the interface between relay UE and remote UE;

· Each remote UE connects to a single relay UE; 

· Both in-coverage and out-of-coverage scenario for relay UE / remote UE;

· Each pair of remote UEs without any simultaneous direct connectivity.

· Unicast traffic only for UE-to-UE relay.

End of Change
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