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1 Introduction
In Rel-16 DAPS handover, the UE can keep the connection with the source during the procedure so that it can receive the packets from the source gNB for some DAPS bearers. In other words, in some cases, only some bearers will keep the data transmission with both source and target gNB. However, the current specification may be not aligned with this scheme for CU-DU split case. Thus, in this contribution, we will address this issue. 
2 Discussions
In TS38.401, we have the following text for the inter-gNB-DU mobility :

	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. 

NOTE:
In case of DAPS Handover, the UE CONTEXT MODIFICATION REQUEST message in step 5 does not indicate to stop the data transmission for the UE. Instead, the DL RRC Message Transfer procedure can be used which carries the handover command to the UE. The UE CONTEXT MODIFICATION REQUEST message that indicates to stop the data transmission for the UE is sent to the source gNB-DU once the gNB-CU knows that the UE has successfully accessed the target gNB-DU, for which the source gNB-DU sends a DDDS frame about the unsuccessfully transmitted downlink data to the gNB-CU.
6.
The source gNB-DU forwards the received RRCReconfiguration message to the UE.




The highlighted part indicates the following procedures during DAPS handover.  Specifically, in Step 5, the DL RRC MESSAGE TRANSFER message will be used to send the HO Command to the UE. In this step, the source gNB-DU cannot realize that step 5 is used for sending HO Command to the UE. Thus, it will continue its normal (non-handover) operation, and the resultant situation becomes:

· gNB-CU continuously sends DL packets of DAPS bearers to the source gNB-DU

· Source gNB-DU continuously schedules DL resource for packet transmission of DAPS and non-DAPS bearers, where packets include the ones already buffered at the source gNB-DU for both DAPS and non-DAPS bearers and the ones from gNB-CU for DAPS bearers

· Source gNB-DU continuously schedules UL resource for packet transmission of DAPS and non-DAPS bearers

Later, after receiving the RRCReconfigurationComplete message, gNB-CU will send the UE CONTEXT MODIFICATION REQUEST message to Source gNB-DU so as to stop the data transmission. 

Observation: during the DAPS handover, the source gNB-DU will continuously perform both DL and UL scheduling for all DRBs. 
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Fig. 1 DAPS handover procedure

Fig. 2 shows an example of the resultant behaviour at the source gNB-DU side. 
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Fig. 2. Data transmission for both DAPS bearer and non-DAPS bearer
Apparently, the resultant behaviour at the source gNB-DU is not aligned with the intention of DAPS handover, which may result in the following issues:
· Problem 1: miss-detected UL problem causes the stop of DL transmission
As shown in Fig. 2, since source gNB-DU cannot realize the on-going DAPS handover, it will continuously assign UL grant to the UE based on BSR received before handover. Eventually, the source gNB-DU will not receive any UL data and then claim the UL problem at the source cell group, which is an apparent miss-detected problem. As a result, the source gNB-DU may stop the DL transmission. 
· Problem 2: Non-DAPS bearer will interrupt the data transmission of DAPS bearer
This problem is inevitable. Fig.2 shows that source gNB-DU will schedule both DAPS and non-DAPS bearers as non-handover case. If the non-DAPS bearers have much more buffered packets than DAPS bearers (e.g., as shown in Fig. 2, multiple non-DAPS bearers with only one DAPS bearer), the DAPS bearer may have much less scheduling opportunities to compromise the performance degradation due to handover. The worst case may be that all the scheduling opportunities are for the non-DAPS bearers. This will result in the interruption of the DAPS bearer so DAPS handover becomes meaningless. 
· Problem 3: packet loss for non-DAPS bearer

For non-DAPS bearer, the source gNB-DU keeps the data transmission unstopped. If the RLC-UM mode is configured, the DDDS after step 11 will indicate to gNB-CU that the packets has been successfully transmitted to the UE, although it is not the truth. Thus, the gNB-CU will not send those packets again after UE accesses the target gNB-DU. In other words, the packets transmitted after step 5 will be lost for non-DAPS bearer. 

· Problem 4: logical errors at the UE side

In this case, the UE will receive the packets from the non-DAPS bearers after receiving the DAPS handover command. This is not aligned with the implementation at the UE side since in this case, the UE is expecting to receive packets for DAPS bearers. So, from UE perspective, it may be considered as the logical errors at the network. 

To resolve the above problems, it is better to let the source gNB-DU be aware of DAPS bearers with the ongoing DAPS handover. Then, the source gNB-DU can schedule those DAPS bearers after sending HO Command to the UE. The question is which F1AP message is used. One option is to use DL RRC MESSAGE TRANSFER message in step 5. Another option is to use UE CONTEXT MODIFICATION REQUEST message. Both options are not forbidden by the specification when performing the handover. Thus, we propose  
Proposal: Both DL RRC MESSAGE TRANSFER message and UE CONTEXT MODIFICATION REQUEST message can include the list of DAPS bearers when including the handover command to the UE.  
3 Conclusions
In this contribution, we discuss DAPS handover for CU-DU case, and propose:
Proposal: Both DL RRC MESSAGE TRANSFER message and UE CONTEXT MODIFICATION REQUEST message can include the list of DAPS bearers when including the handover command to the UE.     
The corresponding CR is given in [1]. 
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