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1 Introduction

Inter-gNB direct/indirect to indirect path switch was discussed at the last RAN3 meeting.  One main question for this scenario that was discussed via email was which node (source gNB or target gNB) selects the target relay during the path switch.  While no conclusion was made, RAN3 agree to further discuss a number of options [1]:

RAN3 continues analyzing the following options for selection of target Relay UE.
· Option 1: source gNB selects one target Relay UE and sends the ID related information to the target gNB

· Option 2: source gNB sends a list of candidate target Relay UE information to the target gNB for selection

· Option 3: source gNB provides also the measurement information of Remote UE to the target gNB for selection of target Relay UE  

In this contribution we analyse each of the options and provide recommendation to support option 1.

2 Discussion

The figure below illustrates the overall procedure for inter-gNB direct to indirect path switch being proposed in RAN2 [2].  Without loss of generality, the same discussion can apply to the case of inter-gNB indirect to indirect path switch.
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In the above figure, the source gNB (gNB X) receives measurement reports from the remote UE (in step 1).  The measurement reports contain a list of cells or relays that can be used for direct-to-direct path switch (i.e., legacy HO) or direct-to-indirect path switch respectively.  For the list of relays, the measurements consist of the PC5 quality between the remote UE and the potential relays, measured from discovery transmissions by the potential relays.  Using the cell and relay measurements, gNB X decides to switch the path to a relay connected to gNB Y (step 2) and send the HO request.  The main difference between the options discussed in RAN3 is whether the source gNB selects the relay or the selection is done by the target gNB after the HO request.

If option 1 is adopted, the source gNB selects a single target relay UE, and sends the HO request to the gNB controlling the selected relay.  This option has some significant advantages:

· 1) the path switch decision is entirely at the source, which is more closely aligned with legacy HO decision

· 2) the procedure for inter-gNB direct to indirect will be aligned with inter-gNB indirect to direct.  Specifically, in the later, it is expected that the source gNB selects the target cell 

· 3) No additional information other than the HO decision is required in Xn signalling.

Observation 1:
Option 1 has the following advantages: 1) alignment with legacy HO; 2) alignment of the direct/indirect to indirect and indirect to direct procedures 3) simplified Xn signalling
A number of companies have pointed out that the major downfall of option 1 is that the Uu quality between the selected relay and the network is not taken into account during the HO decision because it is not reported to the source gNB.  In our opinion, the use of these measurements seems more of a non-critical optimization.  Specifically, a potential relay UE is configured to transmit discovery signals based on Uu RSRP conditions which ensure it is in good network coverage.  As a result, there should not be cases where the source gNB would switch the remote UE to a relay whose Uu link is unacceptable.  

Observation 2:
The use of Uu measurements of the potential relays is not critical for handover decision because the target relay UE is configured to transmit discovery only when in acceptable network coverage
To try to address the issue, some companies have proposed options 2 and 3 which allows the target gNB to make the final decision of the relay based on knowledge of the relay’s Uu measurements.  However, in analysing a target gNB decision more closely, there seems to be several open issues which are not straightforward to address.  

Firstly, while option 2 and 3 may be feasible when the potential target relay UEs are all under the control of a single gNB, how to handle the case when there are more than one target gNBs is not clear.  If the source gNB needs to make the decision of the target gNB to which the HO request is sent, it would still need to make this decision based on measurements of the SL only which may make it impossible to use information of the Uu measurements and may result in selecting a target gNB corresponding to one or more relays with less-than-optimal Uu measurements.  Alternatively, the source gNB would need to interact with multiple target gNBs, which would make the Xn signalling significantly complex.
Observation 3:
In options 2 and 3, how to handle the case where the potential target relay UEs are under the coverage of different (more than one) target gNBs is not clear and could further complicate Xn signalling 
Secondly, a path swich/HO decision should consider both candidate relays (a relayed path) as well as candidate cells (a direct path) for the remote UE.  While the target gNB can select between multiple candidate relays under the control of that target gNB, it cannot consider/compare measurements of target cells as this should be done by the source gNB as in legacy HO.  
Observation 4:
In options 2 and 3, the network cannot decide between path switch/HO to a cell vs path switch to a relay because such decisions would be made in different nodes
Finally, the use of Uu measurements of the relay’s link in making the path switch decision is only limited to target relay UEs in RRC_CONNECTED.  For path switch to a relay UE in RRC_IDLE/RRC_INACTIVE, the network does not have Uu measurements for that target relay UE and use of option 2 or 3 provides no benefits over option 1.
Observation 5:
Measurements of the Uu link by the target relay UE are only available at the target gNB for target relay UEs which are in RRC_CONNECTED 
Based on the above observations, we think it would be simplest to agree to option 1 in RAN3.  Furthermore, if optimizations of the handover decision that use the relay’s Uu quality are needed, it would be best that these optimizations are achieved by having the measurement reports provide such information to the source gNB to avoid complex inter-gNB signalling.   

Proposal 1:
Option 1 is agreed: source gNB selects the target relay UE.

Proposal 2:
Send LS to RAN2 indicating that if relay UE’s Uu link should be considered in the path switch decision, RAN3 recommends this is done by providing this information in the measurement reports.

Draft text for the LS can be found in the appendix.
3 Conclusion

In this contribution, the following observations were made on the selection of the target relay UE for service continuity

Observation 1:
Option 1 has the following advantages: 1) alignment with legacy HO;  2) alignment of the direct/indirect to indirect and indirect to direct procedures 3) simplified Xn signalling
Observation 2:
The use of Uu measurements of the potential relays is not critical for handover decision because the target relay UE is configured to transmit discovery only when in acceptable network coverage
Observation 3:
In options 2 and 3, how to handle the case where the potential target relay UEs are under the coverage of different (more than one) target gNBs is not clear and could further complicate Xn signalling 
Observation 4:
In options 2 and 3, the network cannot decide between path switch/HO to a cell vs path switch to a relay because such decisions would be made in different nodes
Observation 5:
Measurements of the Uu link by the target relay UE are only available at the target gNB for target relay UEs which are in RRC_CONNECTED 
Based on these observations, the following conclusions were made:

Proposal 1:
Option 1 is agreed: source gNB selects the target relay UE.

Proposal 2:
Send LS to RAN2 indicating that if relay UE’s Uu link should be considered in the path switch decision, RAN3 recommends this is done by providing this information in the measurement reports.

4 Proposed Text for Draft LS to RAN2

Title:
Draft LS on Selection of the Target Relay UE for Service Continuity

Source:
InterDigital (to be RAN3)

To:
RAN2

Cc:


Contact Person:


Name:
Jim Miller
E-mail:
jim.miller@interdigital.com
Send any reply LS to:
3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org
1. Overall Description

RAN3 discussed the procedure for inter-gNB direct/indirect to indirect path switch for SL relays.  RAN3 has decided that for inter-gNB path switch to an indirect path, the source gNB selects the target relay UE.
RAN3 has further discussed the possibility of using information of the target relay UE available at the target gNB (e.g., target relay Uu measurement, target relay Uu RRC state) and prefer that if such information is considered useful for path switch decision, that they be provided by the UE to the Source gNB.

2. Actions:

RAN3 respectfully asks RAN2 to take the above information in to consideration in their work.

3. Date of Next TSG-RAN WG3 Meetings:

TSG-RAN WG3 Meeting #118
14 – 18 November 2022

Toulouse, FR
TSG-RAN WG3 Meeting #119

27 February – 3 March 2023
Athens, GR
5 References

[1] RAN3 chairman notes R3#117e
[2] R2-2207169 – Service Continuity Enhancement for Sidelink Relay, Mediatek


1/4


