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Introduction

During RAN3#109-e meeting, IAB inter-donor migration was discussed and the following agreements were reached [1]. An email discussion is triggered after the meeting to discuss the IAB topology adaptation enhancements[2]. In the email discussion, whether to support R16 NR mobility enhancements(i.e. CHO and DAPS) in R17-IAB were discussed. 

	The following cases for inter-donor migration are studied:

a) IAB-MT is migrated between IAB-donors.

b) IAB-MT is simultaneously connected to two IAB-donors

c) IAB-DU is simultaneously connected to 2 donor-CUs (common understanding is that we won’t break F1 interface principles)

d) IAB-MT performs RLF recovery at new IAB-donor.

The migration mechanism should allow to migrate to another donor all or some devices (the IAB nodes and/or UEs directly or indirectly served by the top-level IAB node).

We assume that all parent-child relations are retained at the new donor

UEs and IAB-MTs should not be forced into connection re-establishment in order to migrate to a new donor

The following information should be made available to the new donor:

1. Contexts of all involved UEs,

2. Contexts of all involved MTs,

3. Contexts of all involved DUs,

4. Backhaul and topology-related information,

5. IP address information

Current signaling is taken as baseline for inter-donor migration of UEs and IAB-MTs

As baseline, IAB-MT migration should use a separate procedure w.r.t. the migration of the co-located IAB-DU, the served UEs and the served MTs




In this contribution, we mainly discuss whether to support R16 CHO and DAPS in IAB and give our proposals.
Discussion

In R16, several mobility enhancements including DAPS(Dual Active Protocol Stack) and CHO(conditional handover) have been introduced. For DAPS, UE performs DL reception from source gNB and the target gNB simultaneously after successfully access to the target gNB, which is helpful to reduce the service interruption time during handover procedure. For CHO, UE can obtain multiple target cells’ handover configuration and handover execution condition information from the source gNB in handover preparation stage, and UE may execute a handover when one or more handover execution conditions are met. In this way, UE can receive the HO command in advance which is benefit at reducing the HO failure and improving handover robustness.
Observation 1: Mobility enhancements(i.e. DAPS and CHO) are introduced in Rel-16, which are helpful to improve the handover performance. 

According to R17 IAB WID, reducing service interruption is one of the objectives for IAB-node migration. Based on the benefits of CHO and DAPS stated above, it is reasonable to consider the R16 mobility enhancements (i.e. CHO and DAPS) to be applied for IAB-node migration.
IAB node migration using CHO
In R16, CHO is specified to reduce the handover failure rate. When it comes to IAB network, CHO is also beneficial to reduce the HO failure of migrating IAB node. The migrating IAB-MT can obtain multiple target cells’ handover configuration and handover execution condition information from the source Donor-IAB in handover preparation stage, and migrating IAB-MT may execute a handover when one or more handover execution conditions are met. In this way, migrating IAB-MT can receive the HO command in advance and decide to access to the target cell by itself, which is benefit at reducing the HO failure and improving handover robustness. In addition, when BH RLF is detected for IAB-MT, the IAB-MT may choose to sync with another available candidate parent IAB-DU based on CHO configuration sent by Donor-CU, which may reduce the service interruption, since the BH link for data transmission is recovered. Based on the analysis above, it is suggested that the CHO is support in R17 IAB.
Proposal 1:  It is suggested to support CHO for IAB-MT.
Assuming CHO is used in IAB node migration procedure, migrating IAB-MT may receive the CHO configuration of candidate parent nodes and CHO execution conditions from the source Donor-IAB during handover preparation phase. When one or more handover execution conditions are met, the migrating IAB-MT could execute a handover procedure to connect to the selected target parent IAB node. 

With regard to the child/descendant IAB node/UEs, it is necessary to perform migration from source donor CU to target donor CU along with migrating IAB-MT. However, the radio link quality between child/descendant IAB node/UEs and parent node may not deteriorate during migrating IAB-MT’s migration. It is hard to reuse R16 legacy CHO trigger conditions based on RSRP/RSRQ/SINR. In this case, IAB specific CHO trigger conditions for the child/descendant IAB-MT/UEs of the migration IAB need to be further considered. 

Observation 2: The radio link quality between child/descendant IAB node/UEs and parent node may not deteriorate during migrating IAB-MT’s migration.
Proposal 2: Assuming CHO is used in the migration of child/descendant IAB node/UE, new CHO trigger conditions need to be  further considered. 
IAB node migration using DAPS
In R16, DAPS is supported to reduce service interruption. According to TS38.300, the handover UE continues the downlink user data reception from the source gNB until releasing the source cell and continues the uplink user data transmission to the source gNB until successful random access procedure to the target gNB in case of DAPS handover. In addition, early data forwarding is introduced in DAPS handover, which means the source gNB can forward user data to the target gNB once the HANDOVER REQUEST ACKNOWLEDGE message is received from the target gNB. After the UE successfully connects to the target gNB, target gNB will send the forwarded DL user data immediately to UE. 

Suppose DAPS is introduced for IAB node, IAB-MT is able to keep the connection with both source path and target path during migration, which may also reduce the service interruption of IAB node. In addition, since the IAB-MT can use the source path for data transmission during migration, it means the DL traffic for descendant IAB-node or UE  could still be forwarded by IAB-MT via source path. In this sense, the service continuity of descendant IAB-node or UE are also improved. Furthermore, the target gNB can make use of the early data forwarding feature in DAPS and transmit the early forwarded data to the migration IAB-MT and the descendant IAB-node/UE once they connect to the target parent node and the target path is ready. Based on the above analysis, it is suggested to support DAPS for migrating IAB node. 
Proposal 3:  It is suggested to support DAPS for the migration of IAB-MT.
Figure 4 presents the migration procedure for IAB-node 3 with DAPS support. As we can see, IAB-node3 MT performs DAPS HO from the source parent IAB1-DU to the target parent IAB2-DU. The source parent IAB1-DU and the target parent IAB2-DU are connected to two different IAB Donor-CUs. During the DAPS HO procedure, the descendant IAB-node4 and UE1 migrate together with IAB-node 3. 
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Figure 4. DAPS HO for IAB-MT
Suppose DAPS is introduced for IAB node, the following enhancement need to be considered. We will take Figure 4 as an exmaple and discuss them one by one.

 
(1)Since IAB-node3 and descendant IAB-node4 is configured with BH RLC channels for backhaul traffic forwarding, it is necessary for the source IAB-donor to decide which BH RLC channel should support DAPS and send the DAPS-HO required BH RLC channels info to the target IAB-Donor. That is to say, DAPS should be extended to BH RLC channels. Upon receiving the handover command, IAB-node3 is required to create a MAC entity for target parent IAB-node2, establish an RLC entity and an associated DTCH logical channel for the target parent IAB-node2 for each BH RLC channel configured with DAPS. Similarly, descendant IAB-node4 is also is required to create a MAC entity for target parent IAB-node3, establish an RLC entity and an associated DTCH logical channel for the target parent IAB-node3 for each BH RLC channel configured with DAPS .

(2)In R16 DAPS, the target gNB should send the “HANDOVER SUCCESS” message to source gNB after the handover UE has successfully accessed to the target gNB. In IAB, the descendant IAB-node4 and UE1 migrate together with IAB-node3, and the parent-child relationship is retained. In this case, it is possible that only the migration IAB3-MT will perform random access procedure, the descendant IAB4-MT and UE1 will perform RRC reconfiguration procedure but not random access procedure after receive the “RRCReconfiguration” message from the source IAB-Donor. As a response, the descendant IAB4-MT and UE1 will send the “RRCReconfigurationComplete” message to the target IAB-Donor. Since the  the migration IAB-node3 is the access node of the descendant IAB4-MT, the migration IAB3-DU it is required to have F1-C connection with the target IAB-Donor-CU for the descendant IAB4-MT’s control-plane message transmission, e.g. the “RRCReconfigurationComplete”. Similarly, the descendant IAB4-DU is also required to have F1-C connection with the target IAB-Donor-CU for the UE1’s control-plane message transmission. 

(3)As we know, for normal UE performing DAPS handover in NR, once it successfully connects to the target cell, the lower layer of UE, i.e. MAC layer, will indicate the transmitting PDCP entity of UE’s DAPS-HO DRB to perform uplink data switching procedure. However, for the descendant UE1 served by the descendant IAB-node4, it may not perform random access since its connection with parent node does not change. In this case, it is necessary to consider how to inform the PDCP entity of UE1 to perform uplink data switching. 

Proposal 4: For DASP supported in IAB, IAB-specific enhancement need to be considered.
Conclusion

In this contribution, we mainly discussed supporting R16 CHO and DAPS in IAB inter-donor migration scenario. And we have the following observations and proposals:

Observation 1: Mobility enhancements(i.e. DAPS and CHO) are introduced in Rel-16, which are helpful to improve the handover performance. 

Proposal 1:  It is suggested to support CHO for IAB-MT.
Observation 1: The radio link quality between child/descendant IAB node/UEs and parent node may not deteriorate during migrating IAB-MT’s migration.
Proposal 2: Assuming CHO is used in the migration of child/descendant IAB node/UE, new CHO trigger conditions need to be  further considered. 
Proposal 3:  It is suggested to support DAPS for the migration of IAB-MT.
Proposal 4: For DASP supported in IAB, IAB-specific enhancement need to be considered.
Reference

RAN3#109 Chairman notes.

[Post111-e][903][eIAB] Topology adaptation enhancements RAN2 scope.
3GPP


