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1 Introduction

Last RAN3 meeting has captured the following agreements and open issues,
Source gNB selects the target path type (direct or indirect).

Focus on the following two ways for the future discussion,

- Way1: to go for Op1, and Op2 can be further discussed.

- Way2: accept Op2, or at least as a compromise.

No more discussion on Op3 in RAN3.

For Op2, continue discussion on following:

- FFS on which node (source node or target node) decides the target cell in case of inter-gNB path switching

Proponents of Option 2 should provide more details on the whole mechanism, e.g.,

- Whether source node can choose candidate relay UEs belonging to multiple target cells or can we restrict to candidate relays belonging to one target cell

- Whether source node can choose candidate relay?UEs belonging to multiple target gNBs or can we restrict to candidate relays belonging to one target gNB

- Potential stage-3 impacts (e.g., number of candidate relays that needs to be signaled to target gNB)
In addition, the following WA is related to the above open issues and still needs further discussion,
WA: During inter-gNB path switching, source gNB can signal the serving cell of the relay UE to target gNB via existing IE Target Cell Global ID.
This contribution further discusses these open issues.
2 Discussion
Last RAN3 meeting mainly discussed which node to select the target relay UE. And there are still two options on the table, i.e.,

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

According to the discussion last meeting, our understanding is that the majority view believes that Option2 is a superset of Option1. If we go for Option2 and if source gNB sends the candidate list with only one entry of the target relay UE, then it is actually what Option1 would like to do.
In addition, based on the discussion of last meeting, the proponent of Option1 also accepts to further discuss Option2, which is exactly reflected by Way1 that is captured as the agreement. However, one side effect we need to consider if we go for Way1 is that, we have to define two separate IEs (namely, one is for the single target relay UE, and the other one is for the extended list of candidate target relay UEs) if we follow Way1; while for Way2 only one list to be defined is enough.
In order to have a comparatively straightforward with less standardization effort as well as in a future-proof manner, it is more suitable to follow Way2 as the way forward.
And to re-iterate the reasons to support Option2, if the source node makes decision for the target relay UE selection, it will have the following disadvantages,

· the source node and the target node may have different settings for high and low thresholds for a UE to be used as a Relay UE, so the source node may not be able to have the optimal choice on the target relay UE
· if the source node makes such decision, the target node is unable to adjust the selection on target relay UE according to the collected Uu measurement between candidate target relay UE and the target node, leading to a possibility to cause handover failure
· if the possibility for HO failure increases, there might be more occurrence for Too-Late Handover for remote UEs, which may not only impact a single UE, but also impact the performance of the whole system
Note that the original goal for introducing inter-node path switch is to enhance the service continuity, if we introduce a mechanism which just deteriorates the performance to both the single UE and the whole system, it will just violate our original intention to introduce such mechanism.

Since the target node has more knowledge on the measurement, leaving the target node to make the decision is able to avoid potential HO failure and therefore will not bring harm to the whole system.

Of course, if the target node makes selection, it requires the source node to provide PC5 measurement between Remote UE and candidate relay UEs, we do not think such requirement would heavily impact the spec.

As a reminder, current RRC spec has already supported to transfer Uu measurement results for candidate best cells in HandoverPreparationInfoamation message. And similarly, we do not see any severe issue if we also introduce PC5 measurement results for candidate target relay UEs in the same inter-node RRC message. The current status is, according to the discussion of last meeting, there will be no more discussion on Option3 (i.e. source gNB provides also the measurement information of remote UE to the target gNB for selection of target relay UE) in RAN3. So it could be up to RAN2 to decide whether to include such information.
Moreover, our understanding is that the candidate relay UE is more likely to be in RRC connected mode than in inactive/idle mode when node performs selection on path, and we also believe that not all candidate relay UEs will be in inactive/idle mode, so the target node is probable to obtain more information on Uu measurements between target node and candidate target relay UEs compared to the source node.
So we prefer the target node to decide the target relay UE, i.e. to avoid further HO failure with limited spec impact.
Observation 1: If the source node decides the target relay UE, it may increase the possibility to cause handover failure; while the target node option could avoid such problem.

Observation 2: We are not aiming at deteriorating the performance to both single UE and the whole system which may potentially jeopardizing the service continuity, when we introduce mechanism to enhance service continuity.
Observation 3: If the decision on the target relay UE is up to the target node, the potential HO failure problem and the potential Too-Late handover problem brought by the source node option could be avoided, with limited spec impact.
Proposal 1: Agree that Source gNB sends a list of candidate target Relay UE information to the target gNB for selection.
If we could agree to go for Option2, then the following open issues need to be considered,
For Op2, continue discussion on following:

- FFS on which node (source node or target node) decides the target cell in case of inter-gNB path switching
WA: During inter-gNB path switching, source gNB can signal the serving cell of the relay UE to target gNB via existing IE Target Cell Global ID.
The main controversial point is whether the existing single Target cell ID is enough for HO Request signalling. Some company would like to investigate the possibility to have more Target cell IDs in HO Request message so that the target node may have more potential target cells to choose from. While another truth is, the vast majority companies do not think it is necessary since it can also be done by sending multiple HO Request messages, and recall that such approach is similar as the case for CHO, for which multiple HO Request messages containing a single Target cell ID can be sent to multiple cells. So our understanding is that there’s no strong need for now to have multiple Target cell IDs within one HO Request message.
Proposal 2: The source node decides the target cell in case of inter-gNB path switching.
Proposal 3: Turn the WA into agreement that ‘During inter-gNB path switching, source gNB can signal the serving cell of the relay UE to target gNB via existing IE Target Cell Global ID’.
The remaining open issues are,
Proponents of Option 2 should provide more details on the whole mechanism, e.g.,

- Whether source node can choose candidate relay UEs belonging to multiple target cells or can we restrict to candidate relays belonging to one target cell

- Whether source node can choose candidate relay?UEs belonging to multiple target gNBs or can we restrict to candidate relays belonging to one target gNB

- Potential stage-3 impacts (e.g., number of candidate relays that needs to be signaled to target gNB)
The first two open bullets are related to which node decides the target cell. Considering that currently there’s only one Target cell ID in the HANDOVER REQUEST message, and there’s no strong need to enhance the single Target cell ID to a list, if the source node is allowed to choose candidate relay UEs belonging to multiple target cells, there will be multiple HANDOVER REQUEST messages sent from the source node to the target node; however, only one Target relay UE under a specific target cell can be selected during the path switching procedure, resulting in a situation that only one HANDOVER REQUEST message can be responded with ACK message, while others will be responded with FAILURE messages, which is not signalling efficient. On the contrary, if the source node is restricted to choose candidate relays belonging to one target cell, only two messages are needed to be exchanged between the source node and the target node, which follows the legacy approach and is efficient in signalling.
As a result, we prefer to restrict the source node to choose candidate relay UEs belonging to one target cell, and of course these candidate relay UEs will belong to one target gNB.
Proposal 4: Agree to restrict the source node to choose candidate relay UEs belonging to one target cell.
For the maximum number of candidate relay UEs that needs to be signalled to target gNB, note that in TS 38.331 the maximum number of relay UEs to measure for each measurement object is 32,
maxNrofRelayMeas-r17                    INTEGER ::= 32      -- Maximum number of L2 U2N Relay UEs to measure for each measurement object

                                                            -- on sidelink frequency

As a consequence, the maximum number of candidate relay UEs that needs to be signalled to target gNB is suitable to be set as a number not exceeding 32. And to be future-proof by allowing the possibility that all of 32 measured candidate relay UEs are connected to the same target cell, it is suggested that the maximum number of candidate relay UEs that needs to be signalled to the target gNB is 32.
Proposal 5: It is suggested that the maximum number of candidate relay UEs that needs to be signalled to the target gNB is 32.
The next part explores the basic call flows for new scenarios. Note that the following call flows are always valid regardless of which node to decide the path type/ the target relay UE, so they could be agreeable in our opinion as a baseline.
The following provides investigations on new scenarios respectively.
A. Inter-gNB indirect-to-direct path switching

The signalling flow for U2N remote UE switch from indirect path to direct path under another gNB is shown as follows,
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Figure 1: Inter-gNB indirect-to-direct path switching
1.
The Uu measurement configuration and measurement report signalling is performed between U2N Remote UE and Source gNB-CU to evaluate both relay link measurement and Uu link measurement. The U2N Remote UE may report one or multiple candidate U2N Relay UE(s) and Uu measurement results.

2.
The gNB-CU decides to trigger path switching for the U2N Remote UE.

3.
The Source gNB-CU sends the HANDOVER REQUEST message for the U2N Remote UE to the Target gNB-CU.
4.
The Target gNB-CU sends the UE CONTEXT SETUP REQUEST message for the U2N Remote UE to the Target gNB-DU. 

5.
The Target gNB-DU responds with the UE CONTEXT SETUP RESPONSE message to the Target gNB-CU. 

6.
The Target gNB-CU sends the HANDOVER REQUEST ACKNOWLEDGE message to the Source gNB-CU. 
7.   The Source gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for the U2N Relay UE to the Source gNB-DU. 

8.
The Source gNB-DU responds with the UE CONTEXT MODIFICATION RESPONSE message to the Source gNB-CU. 

9. The RRC Reconfiguration procedure is performed for the U2N Relay UE between the Source gNB and the U2N Relay UE.
10.
The Source gNB sends the RRCReconfiguration message to the U2N Remote UE. The U2N Remote UE stops UP and CP transmission over PC5 after reception of RRCReconfiguration message from the gNB.

11. The Source gNB-CU sends SN STATUS TRANSFER message to the Target gNB-CU to convey PDCP SN status for RLC AM.

12.
The U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the Target gNB directly.
13. The PC5 Release procedure is performed between U2N Remote UE and Relay UE.
14. The Path Switching is completed which reuses the procedures for Handover Completion between the Source gNB-CU and the Target gNB-CU. After the Switching completion, the UL/DL data for the Remote UE will be transferred directly by the Target cell.
B. Inter-gNB direct-to-indirect path switching
The signalling flow for U2N remote UE switch from direct path to indirect path under another gNB is shown as follows,
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Figure 2: Inter-gNB direct-to-indirect path switching
1.
The Uu measurement configuration and measurement report signalling is performed between U2N Remote UE and Source gNB-CU to evaluate both relay link measurement and Uu link measurement. The U2N Remote UE may report one or multiple candidate U2N Relay UE(s) and Uu measurement results after it measures/discovers the candidate U2N Relay UE(s).

2.
The gNB-CU decides to trigger path switching for the U2N Remote UE.

3.
The Source gNB-CU sends the HANDOVER REQUEST message for the U2N Remote UE to the Target gNB-CU, which at least contains the Target U2N Relay UE ID and/or the relay link measurement.
4.
The Target gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for the U2N Relay UE to the Target gNB-DU. 

5.
The Target gNB-DU responds with the UE CONTEXT MODIFICATION RESPONSE message for the U2N Relay UE to the Target gNB-CU. 
6.   RRC Reconfiguration procedure for the U2N Relay UE is performed between the Target gNB and Target Relay UE.

7.   The Target gNB-CU sends the UE CONTEXT SETUP REQUEST message for the U2N Remote UE to the Target gNB-DU, which at least contains the path switch configuration. 

8.
The Target gNB-DU responds with the UE CONTEXT SETUP RESPONSE message to the Target gNB-CU. 
9.
The Target gNB-CU sends the HANDOVER REQUEST ACKNOWLEDGE message to the Source gNB-CU. 
10. The Source gNB sends RRCReconfiguration message to the U2N Remote UE. The U2N Remote UE stops UP and CP transmission over Uu after reception of RRCReconfiguration message from the gNB. The Remote UE will detach from the old cell, and synchronize to the new cell through the Target Relay UE subsequently.
11. The Source gNB-CU sends SN STATUS TRANSFER message to the Target gNB-CU to convey PDCP SN status for RLC AM.
12. The PC5 Establishment procedure is performed between U2N Remote UE and the Target Relay UE.
13.
The U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the Target gNB through the Target Relay UE.
14. The Path Switching is completed which reuses the procedures for Handover Completion between the Source gNB-CU and the Target gNB-CU. After the Switching completion, the UL/DL data for the Remote UE will be transferred through the Target Relay UE.
Note that the above signalling flow mainly considers the case that the Target Relay UE is in RRC_CONNECTED state, and the Target gNB knows exactly the information of Target Relay UE(s) when the Target gNB receives HANDOVER REQUEST message. While if the Target Relay UE is in RRC_INACTIVE or RRC_IDLE state, similar to the case for intra-gNB direct-to-indirect path switch as specified in TS 38.300, Step 4-6 are not performed, and Step 13 will trigger the Target Relay UE to enter RRC_CONNECTED mode.
Consequently, if we support such case, the target gNB-CU can make the final decision on whether to accept the remote UE through a Target Relay UE originally in RRC_INACTIVE or RRC_IDLE mode. In addition, the target gNB-CU is required to send HANDOVER REQUEST ACKNOWLEDGE message as in Step 9 back to the source gNB before the Target Relay UE enters RRC_CONNECTED mode.
Proposal 6: In case of d2i or i2i path switching that Target Relay UE is in RRC_INACTIVE or RRC_IDLE mode, the target gNB-CU should send HANDOVER REQUEST ACKNOWLEDGE message to the source gNB before the Target Relay UE enters RRC_CONNECTED mode.
C. Intra-gNB indirect-to-indirect path switching
The signalling flow for U2N remote UE switch from indirect path to indirect path for intra-gNB inter-DU case is shown as follows,
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Figure 3: Intra-gNB inter-DU indirect-to-indirect path switching
1.
The Uu measurement configuration and measurement report signalling is performed between U2N Remote UE and gNB-CU to evaluate both relay link measurement and Uu link measurement. The U2N Remote UE may report one or multiple candidate U2N Relay UE(s) and Uu measurement results after it measures/discovers the candidate U2N Relay UE(s).

2.
The gNB-CU decides to switch the U2N Remote UE to a target U2N Relay UE under a different gNB-DU (i.e., target gNB-DU).

3.
The gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for the Target U2N Relay UE to the Target gNB-DU. 

4.
The Target gNB-DU responds with the UE CONTEXT MODIFICATION RESPONSE message for the Target U2N Relay UE to the gNB-CU. 
5.   RRC Reconfiguration procedure for the Target U2N Relay UE is performed between the gNB and the Target Relay UE.

6.   The gNB-CU sends the UE CONTEXT SETUP REQUEST message for the U2N Remote UE to the Target gNB-DU, which at least contains the path switch configuration. 

7.
The Target gNB-DU responds with the UE CONTEXT SETUP RESPONSE message to the gNB-CU. 
8. The gNB sends RRCReconfiguration message to the U2N Remote UE. The U2N Remote UE stops UP and CP transmission over Uu after reception of RRCReconfiguration message from the gNB.
9. The PC5 Establishment procedure is performed between the Remote UE and the Target Relay UE.
10.
The U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the gNB-CU through the Target Relay UE.

11.
The gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for the Source U2N Relay UE to the Source gNB-DU. 

12.
The Source gNB-DU responds with the UE CONTEXT MODIFICATION RESPONSE message for the Source U2N Relay UE to the gNB-CU. 
13.   RRC Reconfiguration procedure for the Source U2N Relay UE is performed between the gNB and the Source Relay UE.

14. The PC5 Release procedure is performed between the Remote UE and the Source Relay UE.
In addition, for the case of inter-gNB indirect-to-indirect path switching, little delta stg 3 impact has been identified for RAN3 specs on the basis of supporting the first three new scenarios.
Observation 4: Little delta Stg3 impact has been identified for RAN3 specs to support inter-gNB indirect-to-indirect path switching, on the basis of supporting Scenarios A-C.
Proposal 7: Agree the TPs in the Annex.
3 Conclusion

This contribution discusses service continuity enhancements for sidelink relay, and provides the following observations and proposals,
Observation 1: If the source node decides the target relay UE, it may increase the possibility to cause handover failure; while the target node option could avoid such problem.

Observation 2: We are not aiming at deteriorating the performance to both single UE and the whole system which may potentially jeopardizing the service continuity, when we introduce mechanism to enhance service continuity.
Observation 3: If the decision on the target relay UE is up to the target node, the potential HO failure problem and the potential Too-Late handover problem brought by the source node option could be avoided, with limited spec impact.
Proposal 1: Agree that Source gNB sends a list of candidate target Relay UE information to the target gNB for selection.
Proposal 2: The source node decides the target cell in case of inter-gNB path switching.
Proposal 3: Turn the WA into agreement that ‘During inter-gNB path switching, source gNB can signal the serving cell of the relay UE to target gNB via existing IE Target Cell Global ID’.
Proposal 4: Agree to restrict the source node to choose candidate relay UEs belonging to one target cell.
Proposal 5: It is suggested that the maximum number of candidate relay UEs that needs to be signalled to the target gNB is 32.
Proposal 6: In case of d2i or i2i path switching that Target Relay UE is in RRC_INACTIVE or RRC_IDLE mode, the target gNB-CU should send HANDOVER REQUEST ACKNOWLEDGE message to the source gNB before the Target Relay UE enters RRC_CONNECTED mode.

Observation 4: Little delta Stg3 impact has been identified for RAN3 specs to support inter-gNB indirect-to-indirect path switching, on the basis of supporting Scenarios A-C.
Proposal 7: Agree the TPs in the Annex.
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8.19.4.x
Inter-gNB switch from indirect to direct path
The signalling flow for U2N remote UE switch from indirect path to direct path under another gNB is shown in Figure 8.19.4.x-1,
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Figure 8.19.4.x-1: Inter-gNB indirect-to-direct path switching
1.
The Uu measurement configuration and measurement report signalling is performed between U2N Remote UE and Source gNB-CU to evaluate both relay link measurement and Uu link measurement. The U2N Remote UE may report one or multiple candidate U2N Relay UE(s) and Uu measurement results.

2.
The gNB-CU decides to trigger path switching for the U2N Remote UE.

3.
The Source gNB-CU sends the HANDOVER REQUEST message for the U2N Remote UE to the Target gNB-CU.
4.
The Target gNB-CU sends the UE CONTEXT SETUP REQUEST message for the U2N Remote UE to the Target gNB-DU. 

5.
The Target gNB-DU responds with the UE CONTEXT SETUP RESPONSE message to the Target gNB-CU. 

6.
The Target gNB-CU sends the HANDOVER REQUEST ACKNOWLEDGE message to the Source gNB-CU. 
7.   The Source gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for the U2N Relay UE to the Source gNB-DU. 

8.
The Source gNB-DU responds with the UE CONTEXT MODIFICATION RESPONSE message to the Source gNB-CU. 

9. The RRC Reconfiguration procedure is performed for the U2N Relay UE between the Source gNB and the U2N Relay UE.
10.
The Source gNB sends the RRCReconfiguration message to the U2N Remote UE. The U2N Remote UE stops UP and CP transmission over PC5 after reception of RRCReconfiguration message from the gNB.

11. The Source gNB-CU sends SN STATUS TRANSFER message to the Target gNB-CU to convey PDCP SN status for RLC AM.

12.
The U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the Target gNB directly.
13. The PC5 Release procedure is performed between U2N Remote UE and Relay UE.

14. The Path Switching is completed which reuses the procedures for Handover Completion between the Source gNB-CU and the Target gNB-CU. After the Switching completion, the UL/DL data for the Remote UE will be transferred directly by the Target cell.
8.19.4.y
Inter-gNB switch from direct to indirect path
The signalling flow for U2N remote UE switch from direct path to indirect path under another gNB is shown in Figure 8.19.4.y-1,
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 Figure 8.19.4.y-1: Inter-gNB direct-to-indirect path switching
1.
The Uu measurement configuration and measurement report signalling is performed between U2N Remote UE and Source gNB-CU to evaluate both relay link measurement and Uu link measurement. The U2N Remote UE may report one or multiple candidate U2N Relay UE(s) and Uu measurement results after it measures/discovers the candidate U2N Relay UE(s).

2.
The Source gNB-CU decides to trigger path switching for the U2N Remote UE.

3.
The Source gNB-CU sends the HANDOVER REQUEST message for the U2N Remote UE to the Target gNB-CU, which at least contains the Target U2N Relay UE ID and/or the relay link measurement.
4.
The Target gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for the U2N Relay UE to the Target gNB-DU. 

5.
The Target gNB-DU responds with the UE CONTEXT MODIFICATION RESPONSE message for the U2N Relay UE to the Target gNB-CU. 
6.   RRC Reconfiguration procedure for the U2N Relay UE is performed between the Target gNB and Target Relay UE.

7.   The Target gNB-CU sends the UE CONTEXT SETUP REQUEST message for the U2N Remote UE to the Target gNB-DU, which at least contains the path switch configuration. 

8.
The Target gNB-DU responds with the UE CONTEXT SETUP RESPONSE message to the Target gNB-CU. 
9.
The Target gNB-CU sends the HANDOVER REQUEST ACKNOWLEDGE message to the Source gNB-CU. 
10. The Source gNB sends RRCReconfiguration message to the U2N Remote UE. The U2N Remote UE stops UP and CP transmission over Uu after reception of RRCReconfiguration message from the gNB. The Remote UE will detach from the old cell, and synchronize to the new cell through the Target Relay UE subsequently.
11. The Source gNB-CU sends SN STATUS TRANSFER message to the Target gNB-CU to convey PDCP SN status for RLC AM.
12. The PC5 Establishment procedure is performed between U2N Remote UE and the Target Relay UE.
13.
The U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the Target gNB through the Target Relay UE.
14. The Path Switching is completed which reuses the procedures for Handover Completion between the Source gNB-CU and the Target gNB-CU. After the Switching completion, the UL/DL data for the Remote UE will be transferred through the Target Relay UE.
8.19.4.z
Intra-gNB inter-gNB-DU switch from indirect to indirect path
The signalling flow for U2N remote UE switch from indirect path to indirect path for intra-gNB inter-DU case is shown in Figure 8.19.4.z-1,
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 Figure 8.19.4.z-1: Intra-gNB inter-DU indirect-to-indirect path switching

1.
The Uu measurement configuration and measurement report signalling is performed between U2N Remote UE and gNB-CU to evaluate both relay link measurement and Uu link measurement. The U2N Remote UE may report one or multiple candidate U2N Relay UE(s) and Uu measurement results after it measures/discovers the candidate U2N Relay UE(s).

2.
The gNB-CU decides to switch the U2N Remote UE to a target U2N Relay UE under a different gNB-DU (i.e., target gNB-DU).

3.
The gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for the Target U2N Relay UE to the Target gNB-DU. 

4.
The Target gNB-DU responds with the UE CONTEXT MODIFICATION RESPONSE message for the Target U2N Relay UE to the gNB-CU. 
5.   RRC Reconfiguration procedure for the Target U2N Relay UE is performed between the gNB and the Target Relay UE.

6.   The gNB-CU sends the UE CONTEXT SETUP REQUEST message for the U2N Remote UE to the Target gNB-DU, which at least contains the path switch configuration. 

7.
The Target gNB-DU responds with the UE CONTEXT SETUP RESPONSE message to the gNB-CU. 
8. The gNB sends RRCReconfiguration message to the U2N Remote UE. The U2N Remote UE stops UP and CP transmission over Uu after reception of RRCReconfiguration message from the gNB.
9. The PC5 Establishment procedure is performed between the Remote UE and the Target Relay UE.
10.
The U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the gNB-CU through the Target Relay UE.

11.
The gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for the Source U2N Relay UE to the Source gNB-DU. 

12.
The Source gNB-DU responds with the UE CONTEXT MODIFICATION RESPONSE message for the Source U2N Relay UE to the gNB-CU. 
13.   RRC Reconfiguration procedure for the Source U2N Relay UE is performed between the gNB and the Source Relay UE.

14. The PC5 Release procedure is performed between the Remote UE and the Source Relay UE.
Annex B – Sample TP to TS 38.423
----------------------------------Change Start------------------------------------
9.1.1.1
HANDOVER REQUEST

This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.

Direction: source NG-RAN node ( target NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	9.2.3.25
	Includes either an E-UTRA CGI or an NR CGI
	YES
	reject

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>NG-C UE associated Signalling reference
	M
	
	AMF UE NGAP ID

9.2.3.26
	Allocated at the AMF on the source NG-C connection.
	–
	

	>Signalling TNL association address at source NG-C side
	M
	
	CP Transport Layer Information

9.2.3.31
	This IE indicates the AMF’s IP address of the SCTP association used at the source NG-C interface instance.
Note: If no UE TNLA binding exists at the source NG-RAN node, the source NG-RAN node indicates the TNL association address it would have selected if it would have had to create a UE TNLA binding.
	–
	

	>UE Security Capabilities
	M
	
	9.2.3.49
	
	–
	

	>AS Security Information
	M
	
	9.2.3.50
	
	–
	

	>Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	–
	

	>UE Aggregate Maximum Bit Rate
	M
	
	9.2.3.17
	
	–
	

	>PDU Session Resources To Be Setup List
	
	1
	9.2.1.1
	Similar to NG-C signalling, containing UL tunnel information per PDU Session Resource;

and in addition, the source side QoS flow ( DRB mapping
	–
	

	>RRC Context
	M
	
	OCTET STRING
	Either includes the HandoverPreparationInformation message as defined in subclause 10.2.2. of TS 36.331 [14], or the HandoverPreparationInformation-NB message as defined in subclause 10.6.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,

or the HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	–
	

	>Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	–
	

	>Mobility Restriction List
	O
	
	9.2.3.53
	
	–
	

	>5GC Mobility Restriction List Container
	O
	
	9.2.3.100
	
	YES
	ignore

	>NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.107
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	>LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.108
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	>Management Based MDT PLMN List 
	O
	
	MDT PLMN List

9.2.3.133
	
	YES
	ignore

	>UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	>MBS Session Information List
	O
	
	9.2.1.36
	
	YES
	ignore

	>5G ProSe UE PC5 Aggregate Maximum Bit Rate
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate

9.2.3.107
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	>UE Slice Maximum Bit Rate List
	O
	
	9.2.3.167
	
	YES
	ignore

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	UE History Information
	M
	
	9.2.3.64
	
	YES
	ignore

	UE Context Reference at the S-NG-RAN node
	O
	
	
	
	YES
	ignore

	>Global NG-RAN Node ID
	M
	
	9.2.2.3
	
	–
	

	>S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	
	–
	

	Conditional Handover Information Request
	O
	
	
	
	YES
	reject

	>CHO Trigger
	M
	
	ENUMERATED (CHO-initiation, CHO-replace, …)
	
	–
	

	>Target NG-RAN node UE XnAP ID
	C-ifCHOmod
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	–
	

	NR V2X Services Authorized
	O
	
	9.2.3.105
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.2.3.106
	
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.2.3.109
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the handover; the source NG-RAN node provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore

	UE History Information from the UE
	O
	
	9.2.3.110
	
	YES
	ignore

	IAB Node Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	No PDU Session Indication
	O
	
	ENUMERATED (true, ...)
	This IE applies only if the UE is an IAB-MT.
	YES
	ignore

	Time Synchronisation Assistance Information 
	O
	
	9.2.3.153
	
	YES
	ignore

	QMC Configuration Information
	O
	
	9.2.3.156
	
	YES
	ignore

	5G ProSe Authorized
	O
	
	9.2.3.159
	
	YES
	ignore

	5G ProSe PC5 QoS Parameters
	O
	
	9.2.3.160
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	Candidate Target Relay UE Information
	O
	
	9.2.3.x
	
	YES
	reject


	Condition
	Explanation

	ifCHOmod
	This IE shall be present if the CHO Trigger IE is present and set to "CHO-replace".


	Range bound
	Explanation

	maxnoofMDTPLMNs
	PLMNs in the Management Based MDT PLMN list. Value is 16.


----------------------------------Next Change------------------------------------
9.2.3.x
Candidate Target Relay UE Information 

The purpose of the Candidate Target Relay UE Information IE is to provide the list of candidate Target Relay UEs.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Candidate Target Relay UE List
	
	1..<maxnoofCandidateRelayUEs>
	
	

	>Target Relay UE Identity
	M
	
	BIT STRING (SIZE(24))
	Corresponding to targetRelayUE-Identity-r17, defined in TS 38.331 [10]


	Range bound
	Explanation

	maxnoofCandidateRelayUEs
	Maximum no. of candidate target relay UEs. Value is 32.


----------------------------------Next Change------------------------------------
9.3.4
PDU Definitions

-- ASN1START

-- **************************************************************

--

-- PDU definitions for XnAP.

--

-- **************************************************************

XnAP-PDU-Contents {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)

ngran-access (22) modules (3) xnap (2) version1 (1) xnap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


ActivationIDforCellActivation,


AMF-Region-Information,


AMF-UE-NGAP-ID,


AS-SecurityInformation,
----------------------------------Omit Unchanged------------------------------------

PagingCause,

MDTPLMNModificationList,


F1-terminatingIAB-donorIndicator,


SRB-ID,

CandidateTargetRelayUEInformation
FROM XnAP-IEs


PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerList{},


ProtocolIE-ContainerPair{},


ProtocolIE-ContainerPairList{},


ProtocolIE-Single-Container{},


XNAP-PRIVATE-IES,


XNAP-PROTOCOL-EXTENSION,


XNAP-PROTOCOL-IES,


XNAP-PROTOCOL-IES-PAIR

FROM XnAP-Containers


id-ActivatedServedCells,


id-ActivationIDforCellActivation,


id-AdditionalDRBIDs,

id-AMF-Region-Information,


id-AMF-Region-Information-To-Add,


id-AMF-Region-Information-To-Delete,

----------------------------------Omit Unchanged------------------------------------

id-UESliceMaximumBitRateList,


id-S-NG-RANnodeUE-Slice-MBR,

id-ManagementBasedMDTPLMNModificationList,


id-F1-terminatingIAB-donorIndicator,

id-CandidateTargetRelayUEInformation,

maxnoofCellsinNG-RANnode,


maxnoofDRBs,


maxnoofPDUSessions,


maxnoofQoSFlows,

maxnoofServedCellsIAB,


maxnoofTrafficIndexEntries,


maxnoofTLAsIAB,


maxnoofBAPControlPDURLCCHs,


maxnoofServingCells
FROM XnAP-Constants;

-- **************************************************************

--

-- HANDOVER REQUEST

--

-- **************************************************************

HandoverRequest ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{HandoverRequest-IEs}},


...

}

HandoverRequest-IEs XNAP-PROTOCOL-IES ::= {


{ ID id-sourceNG-RANnodeUEXnAPID


CRITICALITY reject
TYPE NG-RANnodeUEXnAPID






PRESENCE mandatory}|


{ ID id-Cause







CRITICALITY reject
TYPE Cause









PRESENCE mandatory}|


{ ID id-targetCellGlobalID




CRITICALITY reject
TYPE Target-CGI








PRESENCE mandatory}|


{ ID id-GUAMI







CRITICALITY reject
TYPE GUAMI









PRESENCE mandatory}|


{ ID id-UEContextInfoHORequest



CRITICALITY reject
TYPE UEContextInfoHORequest





PRESENCE mandatory}|


{ ID id-TraceActivation





CRITICALITY ignore
TYPE TraceActivation






PRESENCE optional }|


{ ID id-MaskedIMEISV





CRITICALITY ignore
TYPE MaskedIMEISV







PRESENCE optional }|


{ ID id-UEHistoryInformation



CRITICALITY ignore
TYPE UEHistoryInformation





PRESENCE mandatory}|


{ ID id-UEContextRefAtSN-HORequest


CRITICALITY ignore
TYPE UEContextRefAtSN-HORequest



PRESENCE optional }|


{ ID id-CHOinformation-Req




CRITICALITY reject
TYPE CHOinformation-Req






PRESENCE optional }|


{ ID id-NRV2XServicesAuthorized



CRITICALITY ignore
TYPE NRV2XServicesAuthorized




PRESENCE optional }|


{ ID id-LTEV2XServicesAuthorized


CRITICALITY ignore
TYPE LTEV2XServicesAuthorized




PRESENCE optional }|

{ ID id-PC5QoSParameters




CRITICALITY ignore
TYPE PC5QoSParameters






PRESENCE optional }|

{ ID id-MobilityInformation




CRITICALITY ignore
TYPE MobilityInformation





PRESENCE optional }|


{ ID id-UEHistoryInformationFromTheUE

CRITICALITY ignore
TYPE UEHistoryInformationFromTheUE


PRESENCE optional }|


{ ID id-IABNodeIndication




CRITICALITY reject
TYPE IABNodeIndication






PRESENCE optional }|

{ ID id-NoPDUSessionIndication



CRITICALITY ignore
TYPE NoPDUSessionIndication





PRESENCE optional }|


{ ID id-TimeSynchronizationAssistanceInformation
CRITICALITY ignore
TYPE TimeSynchronizationAssistanceInformation

PRESENCE optional }|


{ ID id-QMCConfigInfo





CRITICALITY ignore
TYPE QMCConfigInfo







PRESENCE optional }|

{ ID id-FiveGProSeAuthorized



CRITICALITY ignore
TYPE FiveGProSeAuthorized





PRESENCE optional }|


{ ID id-FiveGProSePC5QoSParameters


CRITICALITY ignore
TYPE FiveGProSePC5QoSParameters



PRESENCE optional }|


{ ID id-CandidateTargetRelayUEInformation



CRITICALITY reject
TYPE CandidateTargetRelayUEInformation





PRESENCE optional},


...

}

----------------------------------Next Change------------------------------------
9.3.5
Information Element definitions

-- ASN1START

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

XnAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)

ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


id-CNTypeRestrictionsForEquivalent,


id-CNTypeRestrictionsForServing,


id-Additional-UL-NG-U-TNLatUPF-List,

id-ConfiguredTACIndication,
----------------------------------Omit Unchanged------------------------------------

maxnoofSRBs,

maxnoofSMBR,


maxnoofNSAGs,

maxnoofRBsetsPerCell1,

maxnoofCandidateRelayUEs
----------------------------------Omit Unchanged------------------------------------
CandidateTargetRelayUEInformation ::= SEQUENCE (SIZE(1.. maxnoofCandidateRelayUEs)) OF CandidateTargetRelayUE-Identity
CandidateTargetRelayUE-Identity ::= BIT STRING (SIZE(24))

----------------------------------Next Change------------------------------------
9.3.7
Constant definitions

-- ASN1START

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

----------------------------------Omit Unchanged------------------------------------
maxnoofNeighbour-NG-RAN-Nodes



INTEGER ::= 256
maxnoofSRBs








INTEGER ::= 5
maxnoofSMBR








INTEGER ::= 8

maxnoofNSAGs







INTEGER ::= 256
maxnoofCandidateRelayUEs




INTEGER ::= 32
----------------------------------Omit Unchanged------------------------------------
-- **************************************************************

--

-- IEs

--

-- **************************************************************

----------------------------------Omit Unchanged------------------------------------
id-SCGreconfigNotification








ProtocolIE-ID ::= 365

id-earlyMeasurement










ProtocolIE-ID ::= 366
id-BeamMeasurementsReportConfiguration





ProtocolIE-ID ::= 367
id-CandidateTargetRelayUEInformation





ProtocolIE-ID ::= xxx
END

-- ASN1STOP

Source 
Relay UE
Remote UE
Source
gNB-DU
UL/DL data
1. Measurement configuration and reporting
2. Decision to trigger path switching
Target Relay UE
Target
gNB-DU
gNB-CU
3. UE CONTEXT MODIFICATION REQUEST for Target Relay UE
4. UE CONTEXT MODIFICATION RESPONSE for Target Relay UE
8. RRCReconfiguration
6. UE CONTEXT SETUP REQUEST
7. UE CONTEXT SETUP RESPONSE
10. RRCReconfigurationComplete
9. PC5 Establishment
13. RRC Reconfiguration for the Source Relay UE
UL/DL data
5. RRC Reconfiguration for the Target Relay UE
11. UE CONTEXT MODIFICATION REQUEST for Source Relay UE
12. UE CONTEXT MODIFICATION RESPONSE for Source Relay UE
14. PC5 Release



Relay UE
Remote UE
Source
gNB-DU
UL/DL data
1. Measurement configuration and reporting
2. Decision to trigger path switching
Source
gNB-CU
Target
gNB-DU
Target
gNB-CU
3. HANDOVER REQUEST
4. UE CONTEXT SETUP REQUEST
5. UE CONTEXT SETUP RESPONSE
6. HANDOVER REQUEST ACKNOWLEDGE
10. RRCReconfiguration
7. UE CONTEXT MODIFICATION REQUEST for Relay UE
8. UE CONTEXT MODIFICATION RESPONSE for Relay UE
11. SN STATUS TRANSFER
Detach from old cell
Synchronize to new cell
12. RRCReconfigurationComplete
13. PC5 Release
14. Switching Completion
UL/DL data
9. RRC Reconfiguration for Relay UE



Source 
Relay UE
Remote UE
Source
gNB-DU
UL/DL data
1. Measurement configuration and reporting
2. Decision to trigger path switching
Target Relay UE
Target
gNB-DU
gNB-CU
3. UE CONTEXT MODIFICATION REQUEST for Target Relay UE
4. UE CONTEXT MODIFICATION RESPONSE for Target Relay UE
8. RRCReconfiguration
6. UE CONTEXT SETUP REQUEST
7. UE CONTEXT SETUP RESPONSE
10. RRCReconfigurationComplete
9. PC5 Establishment
13. RRC Reconfiguration for the Source Relay UE
UL/DL data
5. RRC Reconfiguration for the Target Relay UE
11. UE CONTEXT MODIFICATION REQUEST for Source Relay UE
12. UE CONTEXT MODIFICATION RESPONSE for Source Relay UE
14. PC5 Release



Source 
gNB-DU
Remote UE
Source
gNB-CU
UL/DL data
1. Measurement configuration and reporting
2. Decision to trigger path switching
Target Relay UE
Target
gNB-DU
Target
gNB-CU
3. HANDOVER REQUEST
4. UE CONTEXT MODIFICATION REQUEST for Relay UE
5. UE CONTEXT MODIFICATION RESPONSE for Relay UE
9. HANDOVER REQUEST ACKNOWLEDGE
10. RRCReconfiguration
7. UE CONTEXT SETUP REQUEST
8. UE CONTEXT SETUP RESPONSE
11. SN STATUS TRANSFER
Detach from old cell
Synchronize to new cell
13. RRCReconfigurationComplete
12. PC5 Establishment
14. Switching Completion
UL/DL data
6. RRC Reconfiguration for Relay UE



Source 
gNB-DU
Remote UE
Source
gNB-CU
UL/DL data
1. Measurement configuration and reporting
2. Decision to trigger path switching
Target Relay UE
Target
gNB-DU
Target
gNB-CU
3. HANDOVER REQUEST
4. UE CONTEXT MODIFICATION REQUEST for Relay UE
5. UE CONTEXT MODIFICATION RESPONSE for Relay UE
9. HANDOVER REQUEST ACKNOWLEDGE
10. RRCReconfiguration
7. UE CONTEXT SETUP REQUEST
8. UE CONTEXT SETUP RESPONSE
11. SN STATUS TRANSFER
Detach from old cell
Synchronize to new cell
13. RRCReconfigurationComplete
12. PC5 Establishment
14. Switching Completion
UL/DL data
6. RRC Reconfiguration for Relay UE



