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1 Introduction
Current service continuity procedure is covered in the running 38.300 CR.  A number of issues related to service continuity are still open.  In this contribution we discuss the open issues for direct to indirect path switch, RRM Measurements, conditional handover, and handling of handover indication from the relay UE.
2 Discussion
2.1 Open Issues on Direct to Indirect Path Switch Procedure
In RAN2#116e, a working assumption was made on re-using the existing re-configuration with sync to indicate direct-to-indirect path switch to the remote UE [1]:

Working assumption:

The existing reconfigurationWithSync is used to indicate direct-to-indirect path switch to Remote UE.

There was some concern that reconfiguration with sync is traditionally used to trigger a RACH procedure, and that is must use legacy T304.  However, we think the procedure for reception of the RRC message can be modified to handle the cases for a remote UE.

Proposal 1:
Confirm the working assumption: The existing reconfigurationWithSync is used to indicate direct-to-indirect path switch to the remote UE.

In addition, whether to support an IDLE/INACTIVE relay UE as part of the path switch procedure is still to be decided.  Two options were identified at RAN2#116e:

Agreement:

Updated Proposal 23: RAN2 to down select among the following options to handle the case of Relay UE in IDLE/INACTIVE during direct-to-indirect path switch:

‐
[8/22]Option1: The target Relay UE of direct-to-indirect path switch must be in RRC_CONNECTED.
‐
[14/22]Option2: Relay UE in IDLE/INACTIVE can be indicated as target Relay, and to support such case by the Remote UE oriented solution, i.e. after receiving the path switch command, Remote UE establishes PC5 link with the Relay UE and sends HO complete message via the Relay UE which will trigger the Relay UE to enter CONNECTED sate.

Supporting option 2 gives more flexibility to the network by avoiding the restriction that the relay UE always needs to be in RRC_CONNECTED.  It also involves minimal specification effort since the relay UE can already trigger connection establishment as a result of reception of a message on SL-SRB0.  Since the mechanism already exists, it can be reused for transmission of the handover complete message.  Furthermore, if the network prefers to select a relay in RRC_CONNECTED (to ensure minimal latency from the switch), that is also possible based on network implementation.
Proposal 2:
Support option 2 for handling the case of the relay UE in IDLE/INACTIVE during direct-to-indirect path switch.
Finally, while a new T304 timer was introduced for the direct-to-indirect path switch, the stop condition of this timer is still unclear.  In legacy Uu, T304 is started upon reception of the HO command, and is stopped upon successful completion of the random access (for SpCell) or SCG release (for T304 of SCG).  For SL relays, there seems no one-to-one relationship with the legacy Uu behavior, since random access is not perform via the relay UE.  However, we think the acknowledgement from the lower layers of the complete message can be used and is the simplest approach for this case.

Proposal 3:
The stop condition of the new T304-like timer in the remote UE is successful transmission of the RRCReconfigurationComplete (i.e., lower layer acknowledgement received from the relay).
2.2 RRM measurements for Service Continuity 

RRM measurement framework for SL relays uses mostly the Uu baseline.  The relay UE can be associated with an RSRP measurement that can be reported by the remote UE to the network and also used by the remote UE for measurement triggers.  One distinction discussed at last RAN2 meeting is how to handle SL-RSRP and SD-RSRP, given that the remote UE may be able to measure one of these for the serving relay UE at a given time.  The relevant agreement from RAN2#116e is as follows [1]:
Agreement:

Proposal 4 (modified): When SL-RSRP of the serving relay is not available, SD-RSRP is used as the SL measurement quantity.  FFS how to measure SD-RSRP and if there would be a separate threshold for this case.

When SL-RSRP is not available, the remote UE should derive measurements from the relay discovery message.  However, it is unclear what is the UE behaviour when SL-RSRP is available from the serving relay.  In Rel-16 V2X, triggering of SL-RSRP reports are up to UE implementation.  The simplest approach would be to maintain this legacy behaviour and leave it upto UE implementation whether to measure/request SL-RSRP.  However, if SL-RSRP is measured, the UE should then report only SL-RSRP, and use SL-RSRP as the measurement quantity to trigger the event.  
Proposal 4:
When SL-RSRP of the serving relay is available (i.e., active data transmission), SL-RSRP is used and reported as the SL measurement quantity. 

Proposal 5:
The remote UE indicates in the measurement report whether the serving relay measurement corresponds to SL-RSRP or SD-RSRP. 

Since SD-RSRP and SL-RSRP cannot be compared directly, measurement triggering occurring from these different quantities will occur at different values of RSRP.  For that reason, the NW should configure different thresholds associated with the same event, and the UE uses the threshold associated with the measurement currently being performed (i.e,, SD-RSRP or SL-RSRP).
Proposal 6:
A different threshold is configured for triggering a measurement event depending on whether the UE performs the measurement on SD-RSRP or SL-RSRP. 

One limitation of legacy measurement configuration applied directly to sidelink is that the remote UE can only report measurements based on the quality of the SL (to a relay UE) and Uu (for the direct link).  The SL connection, however, also has a Uu link component associated to it, that should be taken into account by the network.  While the network could use measurements reported by the relay UE to consider this link, the timing of reporting such measurements may be different because it depends on when events are triggered.  This could result in inconsistent comparison of the quality of the SL and Uu links associated with the relayed connection.  Furthermore, measurement report triggering at the remote UE should take the Uu link quality of a (potential) relay into account to avoid unnecessary and/or late measurement reports by the remote UE.  This can be achieved by the relay UE informing the remote UE of the Uu link quality, and the remote UE taking this information into account in the measurement triggering and/or configuration selection.
Proposal 7:
Measurement events and measurement reporting configurations at the remote UE are defined that take into account the Uu link quality at the relay UE.

2.3 Consideration of Conditional Handover
At RAN2#115 [2], it was agreed that CHO-like path switch procedure for remote UE can be studied after the baseline design is finalized.
As a minimum, we think a remote UE that is connected to a UE to NW relay should still be able to benefit from legacy CHO for the indirect to direct path switch procedure.  In other words, there is no need to exclude what is already possible by legacy procedure.

Proposal 8:
As in legacy Uu, a remote UE can be configured with one or more conditional handover candidate cells to which it may trigger indirect to direct path switch procedure.

Proposal 9:
As in legacy Uu, if a remote UE that triggers re-establishment selects one of the configured conditional handover candidates, the remote UE performs a conditional HO rather than re-establishment.

What should be discussed next is whether to make use of CHO for the direct-to-indirect path switch procedure.  For this procedure, the CHO candidates would be relay UEs instead of cells.  While this requires a change to the current CHO configuration signalling to support this, a similar change is already assumed for the reconfiguration with sync to support path switch to a relay UE.  We think it would be a logical extension to support conditional path switch to a relay UE and would allow the remote UE to take advantage of the same benefits as legacy CHO.
Proposal 10:
A UE directly connected to Uu can be configured with a relay UE as the candidate of a conditional handover command for direct to indirect path switch.

Proposal 11:
If a UE that triggers re-establishment selects one of the configured conditional handover candidate relays, the remote UE performs a conditional HO via that relay rather than re-establishment.

2.4 Handling of HO Indication from a Relay UE

In RAN2#116 [1], it was agreed to support a PC5-RRC message from the relay UE to the remote UE to indicate mobility by the relay UE (reselection or HO).  Our companion contribution [3] discusses the behaviour of a remote UE in RRC_IDLE/RRC_INACTIVE, while here we focus on the behaviour in RRC_CONNECTED.
It is assumed in this release that a handover command addressed to both the relay UE and the remote UE (group handover) is not possible in this release.  As a result, since the remote UE is in RRC_CONNECTED, a HO indication from the relay UE should trigger a re-establishment so the remote UE can attempt to re-establish the RRC connection on another cell or relay. 
Proposal 12:
A remote UE in RRC_CONNECTED can trigger re-establishment upon reception of the PC5-RRC message indicating a HO by the remote UE.
As with legacy procedure, a remote UE that triggers re-establishment while configured with CHO candidates should perform a CHO if it selects a cell or relay that is configured as a CHO candidate.  This should also be the behaviour resulting from re-establishment caused by reception of a HO indication from the relay UE.
Proposal 13:
Similar to legacy Uu, a remote UE that triggers re-establishment upon reception of the PC5-RRC message indicating a HO can perform CHO if it reselects a CHO candidate.

In legacy, when the CHO is initiated as a result of a trigger for re-establishment, the selection of the CHO candidate is determined by the reselection and is upto UE implementation.  This is logical, since the re-establishment was triggered by an unexpected failure of the Uu link where the UE is not reachable by the network.  For the case of mobility of the relay, however, the network is initiating the relay mobility that causes the reestablishment to be triggered.  Assuming the remote UE is already configured with CHO candidates, the network should have control of which CHO candidate the remote UE re-establishes the connection on.  This information can be signalled in the PC5-RRC message from the relay UE to the remote UE.   

Proposal 14:
The network can control the specific CHO candidate to which the remote UE performs CHO when it receives a PC5-RRC message indicating a HO by the remote UE.

3 Conclusion
In this contribution, the following conclusions were made on service continuity for L2 NR SL relays:

Proposal 1:
Confirm the working assumption: The existing reconfigurationWithSync is used to indicate direct-to-indirect path switch to the remote UE.

Proposal 2:
Support option 2 for handling the case of the relay UE in IDLE/INACTIVE during direct-to-indirect path switch.

Proposal 3:
The stop condition of the new T304-like timer in the remote UE is successful transmission of the RRCReconfigurationComplete (i.e., lower layer acknowledgement received from the relay).

Proposal 4:
When SL-RSRP of the serving relay is available (i.e., active data transmission), SL-RSRP is used and reported as the SL measurement quantity. 

Proposal 5:
The remote UE indicates in the measurement report whether the serving relay measurement corresponds to SL-RSRP or SD-RSRP. 

Proposal 6:
A different threshold is configured for triggering a measurement event depending on whether the UE performs the measurement on SD-RSRP or SL-RSRP. 

Proposal 7:
Measurement events and measurement reporting configurations at the remote UE are defined that take into account the Uu link quality at the relay UE.

Proposal 8:
As in legacy Uu, a remote UE can be configured with one or more conditional handover candidate cells to which it may trigger indirect to direct path switch procedure.

Proposal 9:
As in legacy Uu, if a remote UE that triggers re-establishment selects one of the configured conditional handover candidates, the remote UE performs a conditional HO rather than re-establishment.

Proposal 10:
A UE directly connected to Uu can be configured with a relay UE as the candidate of a conditional handover command for direct to indirect path switch.

Proposal 11:
If a UE that triggers re-establishment selects one of the configured conditional handover candidate relays, the remote UE performs a conditional HO via that relay rather than re-establishment.

Proposal 12:
A remote UE in RRC_CONNECTED can trigger re-establishment upon reception of the PC5-RRC message indicating a HO by the remote UE.

Proposal 13:
Similar to legacy Uu, a remote UE that triggers re-establishment upon reception of the PC5-RRC message indicating a HO can perform CHO if it reselects a CHO candidate.

Proposal 14:
The network can control the specific CHO candidate to which the remote UE performs CHO when it receives a PC5-RRC message indicating a HO by the remote UE.
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