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Introduction
Due to the support of layer 2 NR sidelink relay in Rel-17, then AS layer mechanism to ensure service continuity shall be considered. As per the instruction in WID, service continuity restricted in intra-gNB will be mainly considered in this release.
Thus, in this contribution, we will be based on the SI conclusion to further complete the service continuity for Layer 2 UE-to-Network relay.
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Switching from indirect to direct path


Figure 1. Procedure for Remote UE switching to direct Uu cell
During the study item period, the general procedure for the switching from indirect link to direct link have been concluded, as shown in the above flow chart. However, some detailed design shall be finalized during work item phase, which are listed in the following:
	-	Whether Remote UE suspends data transmission via relay link after step 3; 
-	Whether Step 6 can be before or after step 3 and its necessity; 
-	Whether Step 7 can be after step 3 or step 5, and its necessity/replaced by PC5 reconfiguration; 
-	Whether Step 8 can be after step 5.


Thus, we are going to discuss the FFS issues step by step:
Issue 1-1: Whether Remote UE suspends data transmission via relay link after step 3:
When recalling the tradition handover procedure without the consideration of DAPS, UE will perform data switch as long as it has received the handover command from network. When it comes to NR sidelink relay service continuity, similarly, as long as remote UE receiving the RRC Reconfiguration message from gNB via relay link, it shall switch its data transmission from relay link to direct Uu link.
Proposal 1	Remote UE shall switch its data transmission from relay link to direct Uu link after step 3.

Issue 1-2: Whether Step 6 can before or after step 3 and its necessity:
The purpose of step 6 is to inform relay UE that the specific relay link with particular remote UE may not be necessary since the remote UE may switch to direct Uu link. Therefore, network needs to release the previous bearer configuration and remote UE context from relay UE. However, when we recall the Rel-16 NR V2X procedure. Network will perform release procedure for sidelink bearer configuration only when the V2X UE report link release for specific destination ID. But here, the PC5 link release is after the RRC reconfiguration for relay UE. Therefore, during step 6, following legacy Rel-16 NR V2X principle, network shall only inform relay UE that one specific remote UE will switch to direct Uu link, as well as release the Uu bearer of the relay UE targeting on the specific remote UE, but excluding the release of the sidelink bearer for the PC5 link with the specific remote UE which can be only happened after the PC5 link release.
In Rel-16 NR V2X, network will perform sidelink bearer release associated with one specific destination ID when UE reporting PC5 link release of the destination ID in SidelinkUEInformation.
On the other hand, consider the sequential order of the original step 6. Due to the reason mentioned in issue 1, that is after step 3, network cannot ensure that the direct Uu link would be successfully setup for sure. Thus, it would be too early to inform and reconfigure relay UE. Therefore, it is more appropriate keep step 6 right after step 5, that is, after remote UE responding RRC Reconfiguration Complete message, network can inform relay UE and reconfigure the Uu bearer configuration for the relay UE. However, for the configured PC5 RLC channels targeting on the specific remote UE, it may be up to network on whether or when to reconfigure them since later remote UE may need to switch back to indirect link again.
Proposal 2	It is up to network on whether/when to reconfigure relay UE PC5 RLC channel(s) targeting on the specific remote UE.

Issue 1-3: Whether Step 7 can be after step 3 or step 5, and its necessity/replaced by PC5 reconfiguration:
When remote UE and relay UE set up PC5 link, it may be due to the existence of not only relay traffic, but also non-relay traffic between these remote UE and relay UE. Therefore, when remote UE is switching from indirect to direct path, there will be impact on only the relay traffic. On the other hand, the non-relay traffic can be still underworking. As a consequence, remote UE shall not be necessary to release the PC5 link with relay UE, but depending on whether there is the existence of non-relay traffic with the relay UE.
In that case, the control of non-relay traffic link is at relay/ remote UE side, that is, when there is no more relay traffic between remote UE and relay UE, it should be up to UE decision on whether to release PC5 link if there is no non-relay traffic between relay UE and remote UE neither.
Proposal 3	It up to relay/remote UE implementation whether to release PC5 link.
After PC5 link release, gNB will reconfigure the sidelink bearer configuration for both remote UE and relay UE based on the updated SidelinkUEInformation report.

Issue 1-4: Whether Step 8 can be after step 5:
As mentioned above, after step 5, it means remote UE has already set up the active Uu link, which allows remote UE to transmit UL/DL data at any time, as long as it has already suspended the data transmission via relay link. On the other hand, it has been proved that whether there is step 7 cannot be ensured but depend on network’s decision. Also, there is no relationship between step8 and step 6 which is purely happened at relay side. Thus, it is the right time to allow step 8, i.e., UL/DL data transmission via direct link, to be after remote UE suspending data transmission via relay link.
	
Switching from direct to indirect path


Figure 2 Procedure for remote UE switching to indirect relay link
Similar as indirect to direct switching, the general procedure of the direct to indirect path switching have been concluded during study item phase, but details and some remaining issue needs to be finalized during work item phase, which are listed in the following:
	-	Whether Step 2 should be after Relay UE connects to the gNB (e.g. after step 4), if not yet before;
-	Whether Step 4 can be before step 2/3.



Issue 2-1: Whether Step 2 should be after Relay UE connects to the gNB, if not yet before:
Since as per the outcome of the discussion of relay selection/reselection in the last meeting, the RRC states of relay UE is not a selection criterion for remote UE. Therefore, it is a normal case that the remote UE may select a relay UE which is still under RRC inactive/idle state. In that case, during the switch procedure, some time gap would be consumed to allow the RRC idle/inactive relay UE to access into RRC connected state if it has been selected.
If remote UE selecting one relay UE which is under RRC idle/inactive state, some time gap will be consumed to allow relay UE access into RRC connected state.
To avoid such time gap and ensure faster switching, some enhancement would be beneficial to be considered. If remote UE can simultaneously measure multiple relay UEs and report the relay UEs towards gNB during step 1. Since gNB has the awareness of each measured relay UE’s if it is under RRC connected state, it can filter out one among the measured relay UEs which has already been RRC connected state. On the other hand, if none of the measured relay UEs is RRC connected state, network shall wait one or multiple measured IDLE/INACTIVE relay UEs for accessing into RRC connected state after triggered by remote UE. 
Proposal 4	Remote UE can measure on multiple relay UEs and report the relay UEs towards gNB during step 1 so that to allow gNB to perform further filter out.
Proposal 5	IDLE/INACTIVE Relay UE can be triggered to access into RRC CONNECTED state by remote UE.

Issue 2-2: Whether Step 4 can be before step 2/3:
As mentioned above, if network has filtered out one relay UE among the measured relay UEs, then remote UE shall set up PC5 connection as per network instruction with the specific relay UE. However, if network does not provide any indication of the relay UE to be selected, it shall be up to remote UE to select the final one and set up PC5 connection.
Proposal 6	If remote UE has not established PC5 connection with relay UE, up to remote UE implementation to set up PC5 connection with relay UE(s) before or  network command in step 3.

Issue 2-3: When to suspend data transmission from Uu link and start data transmission from relay link:
Similar as the case of switching from direct link to indirect link, once remote UE has received the RRC reconfiguration message including network’s decision on remote UE making link switch, the remote UE shall begin to perform switching from direct link to relay link.
Proposal 7	Remote UE switch the data transmission from direct link to relay link based on network command in step-3.
Conclusion
In this contribution, some further detailed considerations have been provided based on the general procedure for both direct to indirect and indirect to direct link switching.
A group of observations are made during the discussion:
1. In Rel-16 NR V2X, network will perform sidelink bearer release associated with one specific destination ID when UE reporting PC5 link release of the destination ID in SidelinkUEInformation.
After PC5 link release, gNB will reconfigure the sidelink bearer configuration for both remote UE and relay UE based on the updated SidelinkUEInformation report.
If remote UE selecting one relay UE which is under RRC idle/inactive state, some time gap will be consumed to allow relay UE access into RRC connected state.
[bookmark: _GoBack]In addition, a brunch of proposals is provided:
[bookmark: _In-sequence_SDU_delivery]Proposal 1	Remote UE shall switch its data transmission from relay link to direct Uu link after step 3.
Proposal 2	It is up to network on whether/when to reconfigure relay UE PC5 RLC channel(s) targeting on the specific remote UE.
Proposal 3	It up to relay/remote UE implementation whether to release PC5 link.
Proposal 4	Remote UE can measure on multiple relay UEs and report the relay UEs towards gNB during step 1 so that to allow gNB to perform further filter out.
Proposal 5	IDLE/INACTIVE Relay UE can be triggered to access into RRC CONNECTED state by remote UE.
Proposal 6	If remote UE has not established PC5 connection with relay UE, up to remote UE implementation to set up PC5 connection with relay UE(s) before or  network command in step 3.
Proposal 7	Remote UE switch the data transmission from direct link to relay link based on network command in step-3.
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