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1
Introduction

As captured in TS38.300, in order to support lossless handover in case a Qos flow is mapped to a different DRB at handover, the target gNB configures the old DRB and transmits the forwarded PDCP SDUs on the old DRB before transmitting new data from 5GCN on the new DRB.
NOTE:
Lossless delivery when a QoS flow is mapped to a different DRB at handover, requires the old DRB to be configured in the target cell. For in-order delivery in the DL, the target gNB should first transmit the forwarded PDCP SDUs on the old DRB before transmitting new data from 5GCN on the new DRB. In the UL, the target gNB should not deliver data of the QoS flow from the new DRB to 5GCN before receiving the end marker on the old DRB from the UE.
If the target is an aggregated NG-RAN node, the target NG-RAN node knows the old configuration (received from the source in the source to target container) and the new configuration. In case of CP-UP and CU-DU split, the target CU-CP receives the old configuration from the source. The target CU-CP decides the new configuration. Then the question is how to inform the target CU-UP and the target DU the old configuration and the new configuration.
The contribution discussed the possible solutions and proposed a way forward.
2
Discussion

The signalling flow in the RAN side is shown in Figure below. In step 3, the E1AP BEARER CONTEXT SETUP REQUEST messge includes DRB To Setup List. Each DRB To Setup Item IE includes the Qos flows mapped to this DRB. If the target CU-CP decides the same mapping as the source, there is no problem. If the target CU-CP decides different configuraton or different mapping from the source and temperily use the old configuration for the forwarded data for lossless handover, It’s not clear whether the old configuraton or the new configuraton are included in this message. 
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Figure 1: Inter-gNB handover involving gNB-CU-UP change
E1AP BEARER CONTEXT SETUP REQUEST is used in multiple scenrios e.g. bearer setup wihtout handover case, handover without data forwarding, handover with data forwarding  (the same Flow-DRB mapping as the source), handover with data forwarding (different Flow-DRB mapping from source). In the former three scenarios, the DRB to be setup and the mapped Qos flows should be the new configuration needs to be configured in the target CU-UP. In the last scenario, the target CU-UP needs to know the old configuration to handle the forwarded data and the new configuration to handle the new data comes from the UPF. There are two possible alternatives:
Alternative 1: The target CU-CP firstly transmits the old DRB configuration and the old mapping to the target CU-UP and the target DU in the E1AP BEARER CONTEXT SETUP REQUEST messge and in the F1AP UE CONTEXT SETUP REQUEST seperatly, then sends the new DRB configuration and the new mapping to the target CU-UP and the target DU in the E1AP BEARER CONTEXT MODIFICATION REQUEST messge and F1AP UE CONTEXT MODIFICATION REQUEST message seperatly.
With this alternative, the question is when the target CU-CP sends the new DRB configuration and the new mapping to the target CU-UP and the target DU. The CU-CP doesn’t know when the CU-UP has finished transmiting the forwarded data to the UE. If the CU-CP sends the BEARER CONTEXT MODIFICATION REQUEST messge and F1AP UE CONTEXT MODIFICATION REQUEST too early, the CU-UP and the DU may release the  old configuration and use the new configuration to handle the forwarded data. Especially for the target DU, it doesn’t know which PDCU PDU is the forwarded from the source and which packet is new from 5GC. If the CU-CP sends the BEARER CONTEXT MODIFICATION REQUEST messge and F1AP UE CONTEXT MODIFICATION REQUEST too late, the CU-UP and the DU may use the old configuration to handle the new data from CN. Alternatively the CU-UP knows the finish of the data forwarding thanks to the end maker. After the CU-UP receives the end marker, it sends a indication to the CU-CP, then the CU-CP transmits the new DRB configuration and the new mapping to the target CU-UP and the target DU. But this will bring interuption for data transmission.
Observation: Alternative 1 will bring error handling or bring interuption for data transmisison.

Alternative 2: The target CU-CP transmits the old DRB configuration/mapping and new DRB configuration/mapping to the target CU-UP and the target DU in the BEARER CONTEXT SETUP REQUEST messge and in the F1AP UE CONTEXT SETUP REQUEST seperatly.
With this alternative, the existing QoS Flows Information To Be Setup IE in DRB To Setup Item in E1AP BEARER CONTEXT SETUP REQUEST messge can be used to transmit the new mapping. “Source Qos Flows Information To Be Setup” IE can be added to transmit the old mapping. The CU-UP use the old mapping to handle the forwarded data and use the new mapping to handle the data received from the 5GC. The message setting is summarized in Table 1.
Table 1: Transmit the new and old configuration to the CU-UP
	
	Source configuration
	Target Configuration
	E1AP Bearer Context Setup Request mesage

	1
	DRB1: QFI1, QFI2

DRB2: QFI3
	DRB 1: QFI1

DRB2: QFI2, QFI3
	DRB1:

   QoS Flows Information To Be Setup IE: QFI1

   Source Qos Flows Information To Be Setup IE: QFI1, QFI2

DRB2:

   QoS Flows Information To Be Setup IE: QFI2, QFI3

   Source Qos Flows Information To Be Setup IE: QFI3

	2
	DRB1: QFI1, QFI2


	DRB1: QFI1

DRB2: QFI2
	DRB1:

   QoS Flows Information To Be Setup IE: QFI1

   Source Qos Flows Information To Be Setup IE: QFI1, QFI2

DRB2:

   QoS Flows Information To Be Setup IE: QFI2 

	3
	DRB1: QFI1

DRB2: QFI2
	DRB1: QFI1, QFI2
	DRB1:

   QoS Flows Information To Be Setup IE: QFI1, QFI2

   Source Qos Flows Information To Be Setup IE: QFI1

DRB2:

   Source QoS Flows Information To Be Setup IE: QFI2 


An old DRB may be configured in the target side (e.g. case 3 in above table). In this case, only “Source Qos Flows Information To Be Setup” IE needs to be transmitted. The existing QoS Flows Information To Be Setup IE in DRB To Setup Item is defined as Mandatory. To avoid non-backward compatibility change, an indication can be added to ask CU-UP igore the existing QoS Flows Information To Be Setup IE. 
Over F1, the old DRBs and the new DRBs can be included in F1AP UE CONTEXT SETUP REQUEST message. The DU assignes the DL Transport Layer Address and TEID for all the DRBs. Once the DU receives data packets from one tunnel, it handles the data based on the DRB configuration. The existing F1AP message are enough to support this function.
From above discussion, it could be observed that alternative 2 can solve the problem without delay. For alternative 2, the necessary change is to add Source Qos Flows Information To Be Setup and Source DRB Indication to the E1AP BEARER CONTEXT SETUP REQUEST messge.
Proposal: It is proposed to add Source Qos Flows Information To Be Setup and Source DRB Indication to the E1AP BEARER CONTEXT SETUP REQUEST messge.
3
Conclusion
This contribution discussed how to support lossless intra-sysmtem HO in case of CP-UP separation. Based on the discussion, we have the following observation and proposals. The CR for TS38.463 was provided in R3-205373.
Observation: Alternative 1 will bring error handling or bring interuption for data transmisison.

Proposal: It is proposed to add Source Qos Flows Information To Be Setup and Source DRB Indication to the E1AP BEARER CONTEXT SETUP REQUEST messge.
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