3GPP TSG-RAN WG3 Meeting #115 electronic
R3-221888
Online, Feb 21st – Mar 3rd, 2022

Agenda item:
13.2.1.1
Source: 
Fujitsu
Title: 
(TP to BL CR of TS38.401) Discussion on inter-donor partial migration and RLF recovery
Document for:
Discussion and decision
1 Introduction
In RAN3#114bis-e meeting[1], the following agreements for inter-donor partial migration and RLF recovery have been made:
	· For partial migration and RLF recovery:  

· CU1 can initiate the new procedure to request setup, modification (of QoS info only).

· WA: CU1 can initiate the new procedure to request full or partial release (e.g. for the purpose of revoking) of traffic migration.

· CU2 can initiate the new procedure to request modification of traffic migration (modification of L2 info only).

· CU2 can initiate the XnAP HO for the boundary MT to realize full release (e.g. for the purpose of revoking) of traffic migration.

Traffic revoking refers to the returning of offloaded traffic to CU1 from CU2. It applies to both partial and full release

In the messages for inter-donor transport migration management, a list of Traffic Indices can be used to indicate the traffic subject to migration setup, modification, and release (e.g., for the purpose of revoking).

Release of inter-donor transport migration (e.g., for the purpose of revoking) can be enabled:

Partial release: by including a list of Traffic Indices in the “Traffic to be released” list in the request message of the new XnAP procedure.

Full release: by including an “All Traffic” indication in the request message of the new XnAP procedure.

If the IP addresses of the descendants of the boundary node in partial migration, RLF recovery or topology redundancy need to be changed to enable traffic migration, the new XnAP procedure can be used for IP address request, if needed.


According to the working assumption, F1-terminating CU can initiate the new procedure to request full or partial release (e.g. for the purpose of revoking) after partial migration or RLF recovery to the non-F1-terminating CU.

The non-F1-terminating CU can use the Xn HO procedure to migrate all offloaded traffic back to the F1-terminating-CU’s topology after partial migration or RLF recovery to the non-F1-terminating CU. 
The non-F1-terminating CU can request modification of migrated traffic for L2 info after partial migration or RLF recovery.
This contribution discusses the remaining issues. 
2 Discussion
2.1  Revoking initiated by CU1
Apart from HO, there is another scenario for returning the offloaded traffic to CU1 topology from CU2 topology (i.e., revoking). When the boundary MT performs RLF recovery to CU1 after partial migration or RLF recovery to CU2, all the traffic will be revoked to CU1 topology.
It would be possible for CU1 initiate the Xn Context Retrieve procedure for the boundary MT to do full release of traffic migration. Alternatively, CU1 can initiate the new Xn procedure for releasing all traffic after retrieving the context of boundary MT from CU2.
· Alt. 1

· When boundary MT performs RLF recovery to the initial donor-CU(CU1) after partial migration or RLF recovery to the new donor-CU(CU2), initial donor-CU sends UE Context Retrieve Request to new donor-CU with a full traffic release indication or without any explicit indication. 
· The new donor-CU (CU2) can release the resources used for serving all the traffic after receiving UE Context Retrieve Request. 
· The initial donor-CU (CU1) prepares the resources along the recovery path for serving all traffic and provides updated UL BH information for F1-U traffic after RRC reestablishment is completed. 
· F1-C and F1-U are switched to the path of initial donor-CU topology.

The overall procedure is showed in following Figure 1.
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Figure 1. UE Context Retrieve procedure is used by CU1 for revocation
· Alt. 2
· Boundary MT performs RLF recovery to the initial donor-CU(CU1) after partial migration or RLF recovery to the new donor-CU(CU2).
· The initial donor-CU (CU1) prepares the resource for serving all the traffic along the recovery path and provides updated UL BH information for F1-U traffic after the RRC reestablishment is completed.
· The initial donor-CU (CU1) initiates the new Xn procedure (named IAB Transport Migration Management procedure) with a full traffic release indication. 
· The new donor-CU (CU2) can release the resources used for serving all the traffic. 
The overall procedure is showed in following Figure 2. The new Xn procedure may also be initiated by CU1 at receiving UE Context Retrieve Response.
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Figure 2. new Xn procedure is used by CU1 for revoking
Comparing Alt.1 and Alt.2, Alt.1 is simpler for no new Xn procedure is performed.
Proposal 1: CU1 can use the Context Retrieve procedure to migrate all offloaded traffic back after partial migration or RLF recovery to CU2.
2.2  Modification of migration initiated by CU2
For inter-donor partial migration or RLF recovery scenarios, it has been agreed CU2 can request modification of migrated traffic to CU1 for L2 info after partial migration or RLF recovery. 
For inter-donor topology redundancy, CU2 can request migration modification of traffic. But it is not clear whether the new Xn procedure can be used or a new class-2 signalling message should be introduced for the modification initiated by CU2 initiated traffic modification. In our opinion, CU2 can change the L2 info within the CU2 topology for the migrated traffic in all the cases including inter-donor partial migration or RLF recovery. If CU2 requests modification of L2 info, CU1 should accept it and no response from CU1 is needed. Class-2 signalling should be considered and the class-2 signal should not trigger the modification or release of traffic migration by CU1. 
According to the BL CR to XnAP[2], IAB TRANSPORT MIGRATION MANAGEMENT REQUEST of the new Xn procedure which is initiated by CU1 can only deliver the L2 info within the CU1 topology, thus it cannot be reused by CU2 for traffic modification.
Proposal 2: For inter-donor partial migration or RLF recovery scenarios, a new class-2 signalling should be used for modification of migration initiated by CU2, i.e., the new Xn procedure should not be reused. The new class-2 signal should not trigger the modification or release of traffic migration by CU1.
3 Text Proposal for IAB BL CR for TS 38.401[3]
8.xx

IAB Inter-gNB-CU Topology Adaptation

8.xx.1 
IAB inter-CU topology adaptation procedure 

-------------------------------------------Text not changed is omitted-------------------------------------------
The traffic offload through the inter-CU topology adaptation described in steps 1 to 20 can be revoked.  The migrating IAB-MT may be handed over in reverse direction, i.e., from the former target IAB-donor-CU to the former source IAB-donor-CU, after which the traffic of the migrating IAB-DU and the descendant IAB-DUs is routed again along the former source path. The former target IAB-donor-CU can trigger this return of offloaded traffic back to the source IAB-donor-CU by executing the XnAP Handover Preparation procedure for the migrating IAB-MT towards the former source IAB-donor-CU. The migrating IAB-MT may re-establish RRC connection to the former source IAB-donor-CU. The former source IAB-donor-CU can trigger this revocation by executing the UE Context Retrieve procedure for the migrating IAB-MT towards the former target IAB-donor-CU. 
After the completion of the inter-CU topology adaptation, the former target IAB-donor-CU can request modification of traffic migration for L2 info.
8.x.y
IAB Inter-CU Backhaul RLF recovery for single connected IAB-node 

-------------------------------------------Text not changed is omitted-------------------------------------------
The traffic offload due to inter-CU RLF recovery described in steps 1 to 14 can be revoked.  The IAB-MT that previously underwent RLF recovery may be handed over in reverse direction, i.e., from the former new IAB-donor-CU to the former initial IAB-donor-CU, after which the traffic of the IAB-DU whose collocated IAB-MT underwent RLF recovery, and the traffic of descendant IAB-DUs, are routed again along the path under the former old IAB-donor-CU. The former new IAB-donor-CU can trigger this return of offloaded traffic back to the source IAB-donor-CU by executing the XnAP Handover Preparation procedure for the migrating IAB-MT towards the former initial IAB-donor-CU. The migrating IAB-MT may re-establish RRC connection to the former initial IAB-donor-CU, the former initial IAB-donor-CU can trigger this revocation by executing the UE Context Retrieve procedure for the migrating IAB-MT towards the former new IAB-donor-CU. 
After the completion of the inter-CU RLF recovery, the former new IAB-donor-CU can request modification of traffic migration for L2 info.
4 Conclusion

In this contribution, we have discussed the open issues on the inter-donor partial migration and RLF recovery. The following proposals are made:
Proposal 1: CU1 can use the Context Retrieve procedure to migrate all offloaded traffic back after partial migration or RLF recovery to CU2.
Proposal 2: For inter-donor partial migration or RLF recovery scenarios, a new class-2 signalling should be used for modification of migration initiated by CU2, i.e., the new Xn procedure should not be reused. The new class-2 signal should not trigger the modification or release of traffic migration by CU1.
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