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1   Introduction
At last meeting, DAPS handover was chosen by RAN2 as the solution for NR to achieve 0ms transmission interruption at handover in Rel-16.
There were some RAN2 agreements made under LTE DAPS handover which may be also applicable for NR DAPS handover.

In general, there is no any reason not to reuse those agreements in NR DAPS handover. This document mainly discusses the potential F1/E1 impact when applying those agreements to NR DAPS handover.
2   Discussion
In order to achieve 0ms data transmission interruption time at handover, the UE will maintain the connection with source cell when it accesses to the target cell. The data transmission at UL and DL will continue in this case.
In case of split gNB architecture, the user data transmission at source gNB-DU will stop when handover command is sent to the UE at normal handover. This is explicitly described in TS 38.401 section 8.2.1, as quoted below.

From the text quoted from TS 38.401 below, we can learn that at normal handover, the gNB-CU will send a UE Context Modification Request with an embedded RRC message (i.e., the RRCReconfig) to the gNB-DU.  The gNB-DU will stop the data transmission for the UE.
	<Quoted from TS 38.401>
8.2.1.1
Inter-gNB-DU Mobility
This procedure is used for the case when the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU during NR operation. Figure 8.2.1.1-1 shows the inter-gNB-DU mobility procedure for intra-NR.
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Figure 8.2.1.1-1: Inter-gNB-DU Mobility for intra-NR

1.
The UE sends a MeasurementReport message to the source gNB-DU.

2.
The source gNB-DU sends an UL RRC MESSAGE TRANSFER message to the gNB-CU to convey the received MeasurementReport message. 

3.
The gNB-CU sends an UE CONTEXT SETUP REQUEST message to the target gNB-DU to create an UE context and setup one or more data bearers. The UE CONTEXT SETUP REQUEST message includes a HandoverPreparationInformation.

4.
The target gNB-DU responds to the gNB-CU with an UE CONTEXT SETUP RESPONSE message. 

5.
The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU, which includes a generated RRCReconfiguration message and indicates to stop the data transmission for the UE. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE.


Proposal 1: Update stage 2 text in TS 38.401 to support DAPS handover over F1. 
In case of CP-UP separation architecture, at the source side, the CU-CP will send a Bearer Context Modification message to the CU-UP with the Data Forwarding Information Request IE and PDCP SN Status Request IE. Based on those information, The CU-UP will feedback the GTP tunnel information and the UL/DL count value in the Bearer Context Modification Response message.

It is well-known that the CU-UP will stop the data transmission for that UE to ensure the PDCP SN status information in the response message is the final snapshot. Based on that and the DDDS from gNB-DU, the CU-CP can produce a correct SN Status Transfer message towards the target node.

The detailed handling quoted from TS 38.463 are copied below.

	<quoted from TS 38.463>
8.3.2
Bearer Context Modification (gNB-CU-CP initiated) 

8.3.2.1
General

The purpose of the Bearer Context Modification procedure is to allow the gNB-CU-CP to modify a bearer context in the gNB-CU-UP. The procedure uses UE-associated signalling.

8.3.2.2
Successful Operation
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Figure 8.3.2.2-1: Bearer Context Modification procedure: Successful Operation.

The gNB-CU-CP initiates the procedure by sending the BEARER CONTEXT MODIFICATION REQUEST message to the gNB-CU-UP. If the gNB-CU-UP succeeds to modify the bearer context, it replies to the gNB-CU-CP with the BEARER CONTEXT MODIFICATION RESPONSE message.

<skip unchanged part>
If the Data Forwarding Information Request IE, PDU Session Data Forwarding Information Request IE or the DRB Data Forwarding Information Request IE are included in the BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall include the requested forwarding information in the Data Forwarding Information Response IE, PDU Session Data Forwarding Information Response IE or the DRB Data Forwarding Information Response IE in the BEARER CONTEXT MODIFICATION RESPONSE message.
If the PDCP Configuration IE is contained in the DRB To Modify List IE in the BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall update the corresponding information. 

If the E-UTRAN QoS IE is contained in the DRB To Modify List IE in the BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall update the corresponding information. 

If the PDCP SN Status Request IE is contained in the DRB To Modify List IE in the BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall include the UL COUNT Value IE and the DL COUNT Value IE in the BEARER CONTEXT MODIFICATION RESPONSE message. 

If the PDCP SN Status Information IE is contained in the DRB To Setup List IE or the DRB To Modify List IE in the BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall take it into account and act as specified in TS 38.401 [2]. 


In order to support continuous data transmission at source side at DAPS handover execution phase, enhancement to Bearer Context Modification Request is needed. Considering the mechanism we have on F1 interface, the simple way is to introduce a new IE, similar the Transmission action indication IE on F1.
Two enumerated values are needed at least. One is used to indicate the CU-UP to continue the data transmission for a handover UE.  Another one is used to indicate the CU-UP to stop the data transmission when the CU-CP decides to do so, for example, when it realizes that the UE accessed to the target cell successfully.
Proposal 2: To add a new IE in Bearer Context Modification message (like Transmission Action Indicator IE on F1) on E1AP to control the data transmission at CU-UP in case of DAPS handover.
3   Conclusion
In this document, we analyse the F1/E1 impact to support continuous data transmission at DAPS handover. We have the following proposals:
Proposal 1: Update stage 2 text in TS 38.401 to support DAPS handover over F1. 
Proposal 2: To add a new IE in Bearer Context Modification message (like Transmission Action Indicator IE on F1) on E1AP to control the data transmission at CU-UP in case of DAPS handover.
It is proposed to agree on the related CRs for TS 38.401 and TS 38.463 in [1] and [2].
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