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Introduction

During RAN#86 meeting, a new WI [1] for Enhancements to Integrated Access and Backhaul for NR was approved. And one of the objectives is specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF recovery. In this contribution, we focus on mobility enhancement in IAB and give our considerations. 
	Topology adaptation enhancements [RAN3-led, RAN2]:
Specification of procedures for inter-donor IAB-node migration to enhance robustness and load-balancing, including enhancements to reduce signalling load.   

Specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF recovery.

Specification of enhancements to topological redundancy, including support of CP/UP separation. 




Discussion

In R16, several mobility enhancements have been introduced including DAPS(Dual Active Protocol Stack) and CHO(conditional handover). For the DAPS, UE performs DL reception from source gNB and the target gNB simultaneously after receiving the HO command, so that service interruption time could be reduced during handover. While for the CHO, UE can obtain multiple target cells’ configuration information from the source gNB before handover and may execute the handover procedure only when the configured execution condition(s) are met. In this way, HO command could be received in advance and  handover robustness could be improved

Observation1: DAPS is introduced in Rel-16 to reduce service interruption time.

Observation 2: CHO  is introduced in Rel-16 to improve handover robustness.

In R16 IAB, intra-donor CU migration is supported and the discussion focus on the procedure of migration. However there is no conclusion for service interruption reduction for IAB node migration. On the other hand, inter-donor CU migration needs to be investigated in R17 IAB according to the WID[1]. And one of the objectives in R17 IAB WID is specification of enhancements to reduce service interruption due to IAB-node migration. Considering the advantages of CHO and DAPS stated above, it is reasonable that R16 mobility enhancements (i.e. CHO and DAPS) be applied for IAB-node migration in R17.

Proposal 1: It is suggested that R16 mobility enhancements (i.e. CHO and DAPS) be applied for IAB-node migration in R17.

To support the above mobility enhancement solutions in IAB, we discuss the specification impact in the below for CHO and DAPS respectively. For CHO, the IAB-MT could follow the behaviour of normal UE. The gNB may send the CHO configuration and CHO execution conditions to the IAB-MT before handover. When one or more handover execution conditions are met, the IAB-MT may execute a handover procedure. In the CHO procedure in IAB, the IAB-MT can be treated as a UE, in this case, we think CHO mechanism could be applied in IAB without any specification impact. 

Observation 3: CHO mechanism could be applied in R17 IAB without specification impact. 
When it comes to the DAPS-HO in NR. The enhancement of DAPS-HO is mainly about UE’s DAPS-HO DRB. As is shown in the Figure 1 below, specifically, the UE is required at least to create a MAC entity for target, establish an RLC entity and an associated DTCH logical channel for the target for each DRB configured with DAPS in NR. 
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Figure 1. DAPS-HO for NR

To reuse the DAPS-HO in IAB, the basic migration scenario should be discussed, i.e. the intra-CU migration and the inter-CU migration. Considering that the basic process of inter-CU mobility can cover the process of intra-CU mobility, we recommend the inter-CU mobility scenario as a typical mobility scenario. Figure 2 illustrated the scenario of inter-donor CU migration. In this scenario, migrating IAB node performs DAPS-HO inter-donor migration from the source path to the target path. And the migrating IAB node serves a UE similar as a gNB-DU. 
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Figure 2. DAPS-HO for IAB inter-donor migration

First of all, we should distinguish the difference between IAB and NR on DAPS-HO. In the scenario above, the UE is connected to one DU(migration IAB-DU) in IAB which is different from UE in NR, who connected to two DU. In addition, the migration IAB who performs DAPS-HO is connected to the two parent-DU with BH RLC channels which is different from UE in NR, who connected to two DU with DRBs.
Based on the analysis above, the following issues should be considered to apply DAPS-HO during inter-donor migration:

In case of DAPS-HO in NR, the source gNB need to send the DAPS-HO required DRBs of the UE to the target gNB during handover. If the DAPS-HO is resued in IAB, the migration-IAB should also send the DAPS-HO required BH RLC channels of the migration-IAB to the target gNB during handover in IAB.

Proposal 2: It is suggested the migration-IAB should also send the DAPS-HO required BH RLC channels of the migration-IAB to the target gNB during DAPS-HO in IAB.
In case of DAPS-HO in NR, upon receiving the handover command, UE is required at least to create a MAC entity for target, establish an RLC entity and an associated DTCH logical channel for the target for each DRB configured with DAPS. Similarly, in IAB inter-CU migration scenario, it is necessary for the migarion-IAB-MT also create a MAC entity for target, establish an RLC entity and an associated DTCH logical channel for the target for each BH RLC channel configured with DAPS in IAB.

Proposal 3: It is suggested the migarion-IAB-MT create a MAC entity for target, establish an RLC entity and an associated DTCH logical channel for the target for each BH RLC channel configured with DAPS.
In case of DAPS-HO in NR, the source gNB will continue transmit downlink user data to UE even when the UE access to the target gNB. By this way, the UE can receive downlink data from the source gNB and the target gNB at the same time which is helpful for reducing service interruption time during handover. It is also necessary to introduce the same scheme to improve the handover performance in IAB. Therefore, when the migration IAB-node access to the target parent-IAB DU, it is necessary for the CU to indicate the source parent-IAB to continue the downlink user data transmission to the migration-IAB by F1AP message.

Proposal 4: It is suggested the CU indicates the source parent-IAB to continue the downlink user data transmission to the migration-IAB by F1AP message during DAPS-HO.
In case of DAPS-HO in NR, when the UE successfully access to the target cell, the lower layer of UE will indicate the transmitting PDCP entity of UE’s DAPS-HO DRB to perform uplink data switching in NR. However, in the DAPS-HO for IAB inter-donor migration scenario, the UE is connected to the migration-IAB, and may not perform random access procedure. In this case, the lower layer of UE is not able to inform the PDCP entity. As a result, we think it should be further discussed how to inform the access UE of migration IAB node to perform uplink data switching in IAB during DAPS-HO.

Proposal 5: It is suggested to further discuss how to inform the access UE of migration IAB node to perform uplink data switching in IAB during DAPS-HO.
Conclusion

In this contribution, we discussed the issues on mobility enhancement in IAB. And we have the following observations and proposals:

Observation1: DAPS is introduced in Rel-16 to reduce service interruption time.

Observation 2: CHO  is introduced in Rel-16 to improve handover robustness.

Proposal 1: It is suggested that R16 mobility enhancements (i.e. CHO and DAPS) be applied for IAB-node migration in R17.

Observation 3: CHO mechanism could be applied in R17 IAB without specification impact. 
Proposal 2: It is suggested the migration-IAB should also send the DAPS-HO required BH RLC channels of the migration-IAB to the target gNB during DAPS-HO in IAB.
Proposal 3: It is suggested the migarion-IAB-MT create a MAC entity for target, establish an RLC entity and an associated DTCH logical channel for the target for each BH RLC channel configured with DAPS.
Proposal 4: It is suggested the CU indicates the source parent-IAB to continue the downlink user data transmission to the migration-IAB by F1AP message during DAPS-HO.
Proposal 5: It is suggested to further discuss how to inform the access UE of migration IAB node to perform uplink data switching in IAB during DAPS-HO.
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