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1   Introduction

In the RAN2#112e/RAN2#113e and in RAN3#111e meeting, we discussed the enhancements to improve topology adaption. The following agreements have been reached in previous meetings:
	· RAN2 Agreements

RAN2#112e

· DAPS and potential IAB-specific enhancements of DAPS is not precluded for now (but as there is no PDCP it is not clear how to support DAPS). 

RAN3#113e

· Will indicate regarding P3 that R2 doesn’t understand what is asked by “DAPS-like”, Ask R3 to clarify what they want to achieve. 

· RAN3 Agreements

RAN3#111e

Discuss how to support simultaneous connectivity with 2 donors, to reduce service interruption; potential solutions may include dual-protocol-stack solutions (“DAPS-like”); FFS whether the same solution also applies to descendant nodes

The simultaneous connectivity dual-protocol-stack solutions (“DAPS-like”) of an IAB node should allow at least DL simultaneous transmission of BH traffic carried on BH RLC channels, on the paths to both donors.

FFS whether the descendant nodes and UEs receive RRC reconfiguration messages before migrating IAB node connects to target path

RAN3 further studies “DAPS-like” solution after RAN2 has conclusions


In this contribution, we will further discuss how to do DAP for IAB. 
2   Discussion

RAN3 considered the use cases of load balancing, robustness and reduction of service interruption for inter-donor topology adaptation in LS R3-211326. However, RAN3 assumed that a DAPS-like solution for backhauling should be defined by RAN2. Then we can discuss the use cases for DAPS-like solution first.

The scenario for DAP of IAB:
For load balancing, Rel_17 IAB will study enhancements to improve topology-wide fairness multi-hop latency and congestion mitigation. In the congestion mitigation scope, some solutions were proposed to mitigate congestion, e.g. RLC channel splitting, re-routing, RLC channel remapping. So robustness and reduction of service interruption for inter-donor topology adaptation should be studied in the first priority. 
Proposal 1: Robustness and reduction of service interruption for inter-donor topology adaptation should be studied in the first priority.

[1] In Rel_16 DAPS handover, PDCP plays the most important role of DAPS handover. Because the UE PDCP entity is connected to both source gNB and target gNB simultaneously. This PDCP entity has dual ROHC and security configuration. And then, the source gNB and the target will transmit DL PDCP PDU simultaneously, the PDCP entity of UE will decrypt the PDCP PDU, and re-order these PDUs from source gNB and target gNB.

However, in IAB, the IAB node doesn’t have PDCP entity, namely neither decryption nor re-ordering can be done by the migrating IAB node.  If we add PDCP entity to IAB node, then the Rel_17 IAB architecture will completely be non backward compatible with Rel_16 IAB. So it is unacceptable to introduce PDCP layer to migrating IAB node.
Proposal 2: it is suggested not to introduce PDCP layer to migrating IAB node.

If we will not introduce PDCP layer to migrating IAB node, it means some of the function should be left to UE. In the figure below, when IAB2 is perform DAP HO, the link between UE and the access IAB node is unchanged, but the PDCP PDU from the UE point of view are sent from source Donor IAB and target Donor IAB, which means UE should be able to differentiate the PDCP PDUs from source Donor IAB and target Donor IAB. If not, UE is not able to correctly decompress and decrypt the PDCP PDUs from source Donor IAB and target Donor IAB separately. So during the DAPS like IAB HO, UE should be able to differentiate the PDCP PDUs from source Donor IAB and target Donor IAB.
Proposal 3: UE should be able to differentiate the PDCP PDUs from source Donor IAB and target Donor IAB.
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Figure 1: DAPS like HO for IAB

On the other hand, due to the early SN transfer message in Rel_16 DAPS, the UE can re-order the PDCP PDU from source gNB and target gNB. The source gNB does not stop assigning SNs to downlink PDCP SDUs until it sends the SN STATUS TRANSFER message to the target gNB. If DAPS like HO is introduced for IAB, DL PDCP PDUs will be simultaneously transmitted to the UE during the DAPS procedure. But by figure 1, IAB2 is the node who is performing DAPS HO, if IAB2 is not impacted, IAB2 should transmit the duplicated PDCP PDUs to UE1/UE2, which will waste the radio resources to all its descendant IAB node (IAB1) and all UEs (UE1/UE2). Given the large number of descendant node and UEs attached, migrating IAB node2 should be enhanced to perform duplication detection from source IAB donor and target IAB donor.
Proposal 4: migrating IAB node should be enhanced to perform duplication detection from source IAB donor and target IAB donor.

3   Conclusion

In this contribution, we discussed the triggering condition of DAPS for IAB, and descendant node and the UE behavior, so we will have the following proposals:
Proposal 1: Robustness and reduction of service interruption for inter-donor topology adaptation should be studied in the first priority.

Proposal 2: it is suggested not to introduce PDCP layer to migrating IAB node.

Proposal 3: UE should be able to differentiate the PDCP PDUs from source Donor IAB and target Donor IAB.
Proposal 4: migrating IAB node should be enhanced to perform duplication detection from source IAB donor and target IAB donor.
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