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Introduction
During RAN2#109e the following has been agreed concerning the CHO and MR-DC operation: 
Agreements [AT109e][212][MOB] 
. . . 
7: CHO (MCG) can work together with MR-DC, i.e. receive CHO when MR-DC is configured, and receive SCG addition when CHO condition is configured. 
. . .  
 It means that the following scenarios are possible: 
1. UE operating in MR-DC is configured with CHO; 
2. UE monitoring CHO is configured with MR-DC.
During RAN3#107bis-e, it was decided that the scenario where the target node drops the SN is to be supported. The changes supporting this scenario were agreed in [1] and [2].
However, this was covering only the case where late data forwarding is configured. Therefore, in this contribution we discuss the scenario where the source node decides to configure early data forwarding for the SN-terminated bearers.
Discussion
[bookmark: _Hlk509769073]The scenario where the target node drops the SN and late data forwarding is applied at CHO execution has been captured in [1] and [2]. The MR-DC with 5GC case is described below:

[bookmark: _Toc29248375]10.8.2	MR-DC with 5GC
The MN to ng-eNB/gNB Change procedure is used to transfer UE context data from a source MN/SN to a target ng-eNB/gNB. Both the cases where the source MN and the target node belong to the same RAT (i.e. they are both ng-eNBs or both gNBs) and the cases where the source MN and the target node belong to different RATs are supported.
NOTE 0:	Inter-system HO from ng-eNB/gNB MN to eNB is also supported.


Figure 10.8.2-1: MN to ng-eNB/gNB Change procedure
Figure 10.8.2-1 shows an example signalling flow for the MN to ng-eNB/gNB Change procedure:
1.	The source MN starts the MN to ng-eNB/gNB Change procedure by initiating the Xn Handover Preparation procedure, including both MCG and SCG configuration.
NOTE 1:	The source MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration and to allow provision of data forwarding related information before step 1.
2.	The target ng-eNB/gNB includes the field in HO command which releases the SCG configuration, and may also provide forwarding addresses to the source MN.
3.	If the resource allocation of target ng-eNB/gNB was successful, the MN initiates the release of the source SN resources towards the source SN including a Cause indicating MCG mobility. The SN acknowledges the release request. If data forwarding is needed, the MN provides data forwarding addresses to the source SN. Reception of the SN Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.
NOTE 2: In case the handover is a conditional handover, step 3 is performed after the source MN receives an indication that the UE has successfully accessed one of the potential target ng-eNB/gNB as described in TS 38.300 [3], (i.e. after step 6)
4.	The MN triggers the UE to perform HO and apply the new configuration. Upon receiving the new configuration, the UE releases the entire SCG configuration.
5/6.	The UE synchronizes to the target ng-eNB/gNB.
7.	If PDCP termination point is changed for bearers using RLC AM, the SN sends the SN Status Transfer, which the source MN sends then to the target ng-eNB/gNB.
8.	If applicable, data forwarding takes place from the source side.
9a.	The source SN sends the Secondary RAT Data Usage Report message to the source MN and includes the data volumes delivered to and received from the UE as described in clause 10.11.2.
NOTE 3:	The order the SN sends the Secondary RAT Data Usage Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related QoS flow is stopped.
9b.	The source MN sends the Secondary RAT Report message to AMF to provide information on the used NR/E-UTRA resource.
10-14.	The target ng-eNB/gNB initiates the Path Switch procedure.
15.	The target ng-eNB/gNB initiates the UE Context Release procedure towards the source MN.
16.	Upon reception of the UE Context Release message from the MN, the source SN releases radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue.

But if early data forwarding is configured for SN-terminated bearers, the SN needs to start data forwarding at step 3. This could be supported with a very limited specification impact i.e. by keeping Xn-U Address Indication procedure after Handover Preparation (as in in step 3c above). This would trigger the SN to send the EARLY FORWARDING TRANSFER message to the source MN and to start forwarding data.
And because the SN needs to continue sending to the UE before CHO execution, the SN Release procedure would be kept after step 6, as for late data forwarding.
Observation 1: In case early data forwarding is configured for SN-terminated bearers, the SN needs to start transferring data to the source MN after Handover Preparation
Observation 2: In case early data forwarding is configured for SN-terminated bearers, the SN needs to send EARLY FORWARDING TRANSFER message to the source MN
Proposal 1: In case early data forwarding is configured for SN-terminated bearers, keep step 3c (Xn-U Address Indication)
Proposal 2: In case early data forwarding is configured for SN-terminated bearers, the reception of the XN-U ADDRESS INDICATION message triggers the SN to send EARLY FORWARDING TRANSFER message to the source MN
Proposal 3: Capture the above agreement in TS 38.423 and TS 37.340, as proposed in attached TPs
Proposal 4: Discuss how to mirror the agreements to LTE DC (e.g. in TS 36.423 and TS 36.300)
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution the CHO execution when the UE is in MR-DC operation and decides to configure early data forwarding has been discussed and the following observations and proposals were discussed:
Observation 1: In case early data forwarding is configured for SN-terminated bearers, the SN needs to start transferring data to the source MN after Handover Preparation
Observation 2: In case early data forwarding is configured for SN-terminated bearers, the SN needs to send EARLY FORWARDING TRANSFER message to the source MN
Proposal 1: In case early data forwarding is configured for SN-terminated bearers, keep step 3c (Xn-U Address Indication)
Proposal 2: In case early data forwarding is configured for SN-terminated bearers, the reception of the XN-U ADDRESS INDICATION message triggers the SN to send EARLY FORWARDING TRANSFER message to the source MN
Proposal 3: Capture the above agreement in TS 38.423 and TS 37.340, as proposed in attached TPs
Proposal 4: Discuss how to mirror the agreements to LTE DC (e.g. in TS 36.423 and TS 36.300)
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[bookmark: _Hlk16810675]Annex: TP for NR Mob BL CR for TS 38.423
[bookmark: _Toc367182965][bookmark: _Toc14044337]<<<<<<<<<<<<<<<<<<<< 1st Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20954135]8.2.C	Early Forwarding Transfer
[bookmark: _Toc20954136]8.2.C.1	General
The purpose of the Early Forwarding Transfer procedure is to transfer the COUNT of the first downlink SDU that the source NG-RAN node forwards to the target NG-RAN node or the COUNT for discarding of already forwarded donwlink SDUs for respective DRB during DAPS Handover or Conditional Handover.
For Conditional Handover in MR-DC operation, for the SN terminated bearers, the Early Forwarding Transfer procedure is used to transfer the COUNT of the first downlink SDU that the source S-NG-RAN node forwards in case of early data forwarding.
The procedure uses UE-associated signalling.
[bookmark: _Toc20954137]8.2.C.2	Successful Operation
· 

Figure 8.2.C.2-1: Early Forwarding Transfer during DAPS Handover or Conditional Handover, successful operation


Figure 8.2.C.2-2: Early Forwarding Transfer during Conditional Handover in MR-DC operation with early data forwarding, successful operation
The DRBs Subject To Early Forwarding Transfe List IE included in the EARLY FORWARDING TRANSFER message contains the DRB ID(s) corresponding to the DRB(s) subject to be simulatensouly served by the source and the target NG-RAN nodes during DAPS Handover or the DRB(s) transferred during Conditional Handover.
For each DRB in the DRBs Subject To Early Forwarding Transfe List IE, the target NG-RAN node or the source M-NG-RAN node shall use the value of the DL COUNT Value IE as the COUNT of the first downlink SDU that the source NG-RAN node or the S-NG-RAN node forwards to the target NG-RAN node or the source M-NG-RAN node.
For each DRB in the DRBs Subject To Early Forwarding Transfe List IE for which the DISCARD DL COUNT Value IE is received in the EARLY FORWARDING TRANSFER message, the target NG-RAN node does not transmit forwarded downlink SDUs to the UE whose COUNT is less than the provided and discards them if transmission has not been attempted.
8.2.C.3	Unsuccessful Operation
Not applicable.
8.2.C.4	Abnormal Conditions
If the target NG-RAN node receives this message for a UE for which no prepared DAPS Handover or Conditional Handover exists at the target NG-RAN node, the target NG-RAN node shall ignore the message.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

	12/12	
image1.emf
UE S-MN

S-SN

UPF AMF

7a. SNStatus Transfer

8. Data Forwarding

3a. SNRelease Request

T-Ng-eNB/gNB

1. Handover Request

2. Handover Request Acknowledge

4. RRCConnectionReconfiguration

6. RRCConnectionReconfigurationComplete

15. UE Context Release

10. Path Switch Request

14. Path Swtich Request Acknowledge

11. Bearer Modication

12. End Marker Packet

13. New Path

5. Random Access Procedure

7b. SNStatus Transfer

16. UE Context Release

9a. Secondary RAT Data Usagereport

9b. Secondary RAT Data Usage Report

3b. SNRelease RequestAcknowledge

3c. Xn-U Address Indication


Microsoft_Visio_2003-2010_Drawing.vsd
UE


S-MN


S-SN


UPF


AMF


10. Path Switch Request


14. Path Swtich Request Acknowledge


11. Bearer Modication


12. End Marker Packet


13. New Path


7a. SN Status Transfer


8. Data Forwarding


3a. SN Release Request


T-Ng-eNB/gNB


1. Handover Request


2. Handover Request Acknowledge


4. RRCConnectionReconfiguration


6. RRCConnectionReconfigurationComplete


15. UE Context Release


5. Random Access Procedure


7b. SN Status Transfer


16. UE Context Release


9a. Secondary RAT Data Usage report


9b. Secondary RAT Data Usage Report


3b. SN Release Request Acknowledge



image2.emf
source 

NG-RAN node

target 

NG-RAN node

EARLY FORWARDING TRANSFER


Microsoft_Visio_Drawing.vsdx
source  NG-RAN node
target  NG-RAN node
EARLY FORWARDING TRANSFER



image3.emf
source S-NG-

RAN node

source M-NG-

RAN node

EARLY FORWARDING TRANSFER


Microsoft_Visio_Drawing1.vsdx
source S-NG-RAN node
source M-NG-RAN node
EARLY FORWARDING TRANSFER



