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1 Introduction 
A list of RRC open issues has been identified and discussed as part of [Post123bis][417][Relay] Rel18 relay RRC multi-path CR.  One issue pointed out in the open issues discussion is the implementation of a release use case in the RRC specifications.
2 Discussion
In RAN2#119bis-e, it was agreed to support the one-step release of both the direct and indirect path:
Agreements:

Proposal 1-1A (modified): The following cases are to be supported for Scenario 1.

A.
The remote UE operating only on the direct path adds the indirect path under the same gNB; 

B.
The remote UE operating only on the indirect path adds the direct path under the same gNB; 

C.
The remote UE operating in multi-path releases the indirect path;

D.
The remote UE operating in multi-path releases the direct path;
G.
The remote UE operating in multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.  FFS if this case would be supported via separate release-and-add (A+C in separate reconfigurations) or a single switch procedure (e.g. similar to i2i service continuity).

Proposal 1-1B (modified): The following case is to be not supported for Scenario 1 as a group mobility scenario.

F.
The remote UE configured with multi-path keeps the serving relay UE for the indirect path and the serving cell of the remote UE for the direct path while the serving relay UE changes the serving cell of the relay UE under the same gNB;

In the current running CR, the indirect path release is supported with an explicit release in the reconfiguration as follows:
1>
else if sl-IndirectPathAddChange is set to release:

2>
consider the SL indirect path is released and release the corresponding configurations;
2>
indicate to upper layer (to trigger the PC5 unicast link release) with the L2 U2N Relay UE.

On the other hand, the release of the direct path is not supported with any new signaling in Rel18.  Instead the preference of the rapporteur is to re-use Rel17 direct to indirect path change and rely on reconfigurationWithSync including sl-pathSwitchConfig.  The reasoning used during CR discussion phase is that the direct path release can be implemented using a direct to indirect service continuity procedure from Rel17 because it involves a change in the PCell.  
The UE behaviour upon reception of reconfiguration with sync (both in the Rel17 specifications, and in the running RRC CR) is as follows:
1>
if sl-PathSwitchConfig is included:

2>
consider the target L2 U2N Relay UE to be the one indicated by the targetRelayUE-Identity in the sl-PathSwitchConfig;

2>
start timer T420 for the corresponding target L2 U2N Relay UE with the timer value set to T420, as included in the sl-PathSwitchConfig;

2>
apply the value of the newUE-Identity as the C-RNTI;

2>
indicate to upper layer (to trigger the PC5 unicast link establishment) with the target L2 U2N Relay UE indicated by the targetRelayUE-Identity;

2>
apply the default configuration of SL-RLC1 as defined in 9.2.4 for SRB1;
There are several issues related to this approach of re-using the service continuity procedure to achieve the release:

1) The path switch from direct to indirect includes a step of setting up the indirect path.  This consists of establishment of the PC5 unicast link, starting T420 and applying the default configuration of SL-RLC1.  All of these steps should not be performed for a direct path release, since the indirect path and SL-RLC1 are already established.  Furthermore, there is no need to consider a potential error case stemming from T420 expiry.  In the current running CR, these steps are always performed when sl-PathSwitchConfig is included in the reconfiguration, and so the release of the direct path is still not implemented in the running CR.
2) The path switch from direct to indirect requires the network to provide the relay UE ID and value of T420 in sl-PathSwitchConfig.  However, the release of the direct path should not require the network to provide redundant information each time. 

3) The current path switch from direct to indirect is considered as a reconfiguration with sync procedure, which assumes the network will provide the configuration of the relay UE and the target cell. In a release procedure, this information does not need to be provided by the network and the UE should not need to reconfigure the indirect path.
4) In a direct path release where the indirect and direct path consist of the same cell, the UE will perform an unnecessary PCell change.  This introduces unnecessary latency in the release procedure.

Observation 1:
One of the agreed use cases for multipath (i.e., release of the direct path) is still not supported in the RRC running CR.  

Observation 2:
Relying on direct-to-indirect path change to implement direct path release results in incorrect UE behaviour (i.e., establishment of a PC5 unicast link and SL-RLC channel when they already exist, initiation of a recovery timer) for the release procedure.   

Observation 3:
Relying on direct-to-indirect path change to implement direct path release requires the network to provide redundant information in the reconfiguration message (e.g., relay UE ID) 

Based on the above observations, it should be clear that new signalling is required for the direct path release use case.  In essence, a simple flag, similar to the indirect path release, can be used without relying on sl-pathSwitchConfig.  One potential example consisting of adding a direct path release flag to the reconfiguration message is shown below.  Alternatively, a sl-DirectPathAddChange IE can be included into the reconfiguration message.
RRCReconfiguration-v18xx-IEs ::=        SEQUENCE {

    sl-DirectPathAddChange-r18





  SetupRelease { SL-DirectPathAddChange-r18
}

OPTIONAL,  -- Need M

sl-IndirectPathAddChange-r18               SetupRelease { SL-IndirectPathAddChange-r18 }               OPTIONAL,  -- Need M

    n3c-IndirectPathAddChange-r18           SetupRelease { N3C-IndirectPathAddChange-r18 }           OPTIONAL,  -- Need M

    n3c-IndirectPathConfigRelay-r18            SetupRelease { N3C-IndirectPathConfigRelay-r18 }            OPTIONAL,  -- Need M

    otherConfig-v18xx                          OtherConfig-v18xx                                           OPTIONAL, -- Need M

    nonCriticalExtension                       SEQUENCE {}                                                 OPTIONAL
}

Proposal 1:
Rel17 sl-pathSwitchConfig is not used to implement any multi-path release behaviour.  

Proposal 2:
New signalling (e.g., a new IE) is included in the RRCReconfiguration to implement the direct path release.   

Regarding the UE behaviour, a release of the direct path should result in only the following operations at the remote UE:

· PCell change to the cell already configured for the indirect path

· Whether to optimize the procedure further when the two paths are connected to the same cell can be further discussed

· Release of the Uu RLC/MAC/PHY associated with the direct path

· Reconfiguration of the split bearers and release of the direct bearers

· Transmission of the RRCReconfigurationComplete message via the indirect path

Furthermore, the following operations should not be performed:
· Any setup, release, or reconfiguration of the SL associated with the unicast link

· Any setup, release, or reconfiguration of the indirect bearers.
· Initiation of any recovery timer or action.

Proposal 3:
Upon reception of a reconfiguration to release the direct path, a remote UE in multipath should: 1) Perform a PCell change to the cell associated with the indirect path; 2) release the Uu RLC/MAC/PHY associated with the direct path; 3) Perform reconfiguration of the split bearers and release of the direct bearers; 4) Perform transmission of the RRCReconfigurationComplete message via the indirect path.   

Proposal 4:
Release of the direct path should not involve any of: 1) setup or release of the SL associated with the unicast link to the relay UE; 2) initiation of any recovery timer/actions.   

Proposal 5:
Release of the direct path should be possible with or without 1) reconfiguration of the SL associated with the unicast link to the relay UE; 2) setup, release, or reconfiguration of the indirect bearers. 

3 Conclusion
In this contribution, the following observations were made on direct path release procedure for multipath:

Observation 1:
One of the agreed use cases for multipath (i.e., release of the direct path) is still not supported in the RRC running CR.  

Observation 2:
Relying on direct-to-indirect path change to implement direct path release results in incorrect UE behaviour (i.e., establishment of a PC5 unicast link and SL-RLC channel when they already exist, initiation of a recovery timer) for the release procedure.   

Observation 3:
Relying on direct-to-indirect path change to implement direct path release requires the network to provide redundant information in the reconfiguration message (e.g., relay UE ID) 

Based on these observations, the following conclusions were made:

Proposal 1:
Rel17 sl-pathSwitchConfig is not used to implement any multi-path release behaviour.  

Proposal 2:
New signalling (e.g., a new IE) is included in the RRCReconfiguration to implement the direct path release.   

Proposal 3:
Upon reception of a reconfiguration to release the direct path, a remote UE in multipath should: 1) Perform a PCell change to the cell associated with the indirect path; 2) release the Uu RLC/MAC/PHY associated with the direct path; 3) Perform reconfiguration of the split bearers and release of the direct bearers; 4) Perform transmission of the RRCReconfigurationComplete message via the indirect path.   

Proposal 4:
Release of the direct path should not involve any of: 1) setup or release of the SL associated with the unicast link to the relay UE; 2) initiation of any recovery timer/actions.   

Proposal 5:
Release of the direct path should be possible with or without 1) reconfiguration of the SL associated with the unicast link to the relay UE; 2) setup, release, or reconfiguration of the indirect bearers. 
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