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1. Introduction
RAN2 has agreed to define DAPS HO (Dual Active Protocol Stack Handover) for minimal handover interruption. This paper discusses the need of backhaul coordination for resource and timing in NR DAPS HO.

2. Backhaul coordination for DAPS HO
In order to meet close to 0ms HO interruption time, it is desirable to have minimum interruption at L1 and L2. 

RAN2 has agreed to support dual active protocol stack (DAPS), which could minimize L2 interruption. From UE RF chain perspective, both 2Tx/2Rx and 1Tx/2Rx could support DAPS. We should further minimize L1 interruption by simultaneous transmission and reception. 
During RAN2#105, RAN2 received reply LS from both RAN1 and RAN4. As per RAN4 LS reply, it is possible to support simultaneous transmission and reception in most of the deployment scenarios expect for the following scenarios: 
· No Simultaneous transmission for intra-frequency asynchronous deployment

· No Simultaneous reception and transmission for inter-frequency intra-band asynchronous deployment.
Observation 1: To support close to 0ms interruption, concurrent transmission/reception in source and target should be supported. RAN4 has confirmed concurrent transmission/reception in source and target could be supported in most of the scenarios.

With DAPS, both kinds of UEs require coordination between source and target. The 2Tx/2Rx UE requires coordination for in-device interference issues in concurrent transmission and in cases where it is not possible to support simultaneous transmissions as per RAN4 LS reply. The single Tx UE requires coordination to support single Tx operation by using TDM pattern.

Observation 2: In DAPS HO, coordination between source and target is needed on radio resource allocation to avoid UL conflict (single Tx UE) and interference (2Tx/2Rx UE).
In LTE, the HARQ timeline is pre-defined, not as flexible as NR. RAN2 sent LS R3-196404/R2-1913996 to RAN1 to confirm the TDM pattern for LTE DAPS HO. 
For NR, RAN2 has following agreements on TDM to UE.

Agreements for NR

1 We do not support TDM pattern. 

2 We leave it up to network implementation how to coordinate UL scheduling.

3 For single UL transmission, we will not specify rules how UE handles which link to transmit if UL should be sent to both source and target.

The agreement #2 is RAN3 business. We should standardize the network coordination, instead of up to implementation.
Proposal 1: In DAPS HO, source gNB and target gNB coordinate UL scheduling in handover preparation procedure. 

On the choice of IE to include in handover preparation, we have two options:

· EN-DC style resource grid (MR-DC Resource Coordination Information, section 9.2.2.33 of TS38.423)

· Slot level TDM pattern.

 In NR, with larger bandwidth and finer time domain unicast, the EN-DC style resource grid may be too cumbersome, though it is flexible. The slot level TDM pattern may be more efficient, particularly for DAPS HO of single Tx UE.
Proposal 2: Define slot level TDM pattern in XnAP Handover Request/ACK for UL scheduling coordination between source gNB and target gNB in DAPS HO. 
3. Summary
Observation 1: To support close to 0ms interruption, concurrent transmission/reception in source and target should be supported. RAN4 has confirmed concurrent transmission/reception in source and target could be supported in most of the scenarios.

Observation 2: In DAPS HO, coordination between source and target is needed on radio resource allocation to avoid UL conflict (single Tx UE) and interference (2Tx/2Rx UE).

Proposal 1: In DAPS HO, source gNB and target gNB coordinate UL scheduling in handover preparation procedure. 
Proposal 2: Define slot level TDM pattern in XnAP Handover Request/ACK for UL scheduling coordination between source gNB and target gNB in DAPS HO. 
3GPP


