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Introduction
During RAN3#107-e, the impact of DAPS and CHO on the UL/DL COUNT transfer from CU-UP to CU-CP was discussed and the following agreement was made:
Bearer Context Modification procedure is enhanced to retrieve/provide DL COUNT values related for early data forwarding with the source/target CU-UPs; FFS whether to have a new IE or reuse an existing one

This contribution discusses the remaining FFS and proposes an optimization reducing the overall traffic load on the E1 interface. 
Discussion
[bookmark: _Hlk509769073]On reusing the existing IEs
Legacy HO with CP/UP split is described in TS 38.401 section 8.9.4 - Inter-gNB handover involving gNB-CU-UP change, illustrated below:

[bookmark: _Toc13919153][bookmark: _Toc29391519][bookmark: _Toc36560550]8.9.4	Inter-gNB handover involving gNB-CU-UP change
Figure 8.9.4-1 shows the procedure used for inter-gNB handover involving gNB-CU-UP change. Overall inter-gNB handover procedure is specified in TS 37.340 [12].



Figure 8.9.4-1: Inter-gNB handover involving gNB-CU-UP change
1.	The source gNB-CU-CP sends HANDOVER REQUEST message to the target gNB-CU-CP.
2-4.	Bearer context setup procedure is performed as described in Section 8.9.2. 
5.	The target gNB-CU-CP responds the source gNB-CU-CP with an HANDOVER REQUEST ACKNOWLEDGE message.
6.	The F1 UE Context Modification procedure is performed to stop UL data transmission at the gNB-DU and to send the handover command to the UE.
7-8.	Bearer context modification procedure (gNB-CU-CP initiated) is performed to enable the gNB-CU-CP to retrieve the PDCP UL/DL status and to exchange data forwarding information for the bearer.
9.	The source gNB-CU-CP sends an SN STATUS TRANSFER message to the target gNB-CU-CP.
10-11.	Bearer context modification procedure is performed as described in Section 8.9.2.
12.	Data Forwarding may be performed from the source gNB-CU-UP to the target gNB-CU-UP.
13-15.	Path Switch procedure is performed to update the DL TNL address information for the NG-U towards the core network. 
16.	The target gNB-CU-CP sends an UE CONTEXT RELEASE message to the source gNB-CU-CP.
17.	and 19. Bearer context release procedure is performed.
18.	F1 UE context release procedure is performed to release the UE context in the source gNB-DU.
It can be seen that the UL/DL COUNT needed by the source CU-CP to construct the SN STATUS TRANSFER is requested by the source CU-CP in step 7 and send by the CU-UP in step 8. SN STATUS TRANSFER is then received by the target CU-CP in step 9 and the UL/DL COUNT contained in this message is forwarded to the target CU-UP in step 10. The IEs used for that purpose are:
· Step 7: PDCP SN Status Request IE in BEARER CONTEXT MODIFICATION REQUEST
· Step 8: UL COUNT Value and DL COUNT Value IEs in BEARER CONTEXT MODIFICATION RESPONSE
· Step 10: PDCP SN Status Information IE in BEARER CONTEXT MODIFICATION REQUEST

For Early Data Forwarding, multiple SN STATUS TRANSFER (at least 2) need to be sent from source CU-CP to target CU-CP. The difference between the first SN STATUS TRANSFER and the last one is that the source node does not freeze PDCP when sending it. This has been clarified in X2AP/XnAP and a new message was introduced to replace the first SN STATUS TRANSFER. However, this issue does not exist in E1AP, as none of the IEs described above are mentioning a PDCP freeze. Therefore, there is no need to introduce new IEs for that purpose.
Proposal 1: Do not introduce new IEs in Bearer Context Modification messages to retrieve/provide UL/DL COUNT when early data forwarding is applied

Optimizing the signalling load
[bookmark: _Hlk31881335]Examining further the early data forwarding applied to CHO, we see that there might be a long time between the start of data forwarding and the HO, where the UE is still connected to the source, while the source is forwarding PDCP PDUs to the target at the same time. This means that the target PDCP buffer can get full very quickly. 
Observation 1: In early data forwarding, the target PDCP buffer can get full very quickly
So there needs to be a way to ameliorate this and tackle the buffer overflow. 
One way to empty the PDCP buffer would be to know what PDCP PDUs have been successfully received by the UE via the source. For that, a message must be sent from source to target, containing the PDCP SN of the last PDCP PDU successfully sent to the UE would be used by the target to discard the PDCP PDUs already received by the UE via the source. 
[bookmark: _Hlk31106804]Observation 2: intermediate EARLY FORWARDING TRANSFER message are beneficial to the target node to empty the PDCP buffer, and are not precluded 

[bookmark: _Hlk31880541]In case of disaggregated gNB, the information about the PDCP PDUs is in the CU-UP. So, in essence the source CU-UP should send the information about the last successfully received PDCP PDU to source CU-CP in order to build an intermediate EARLY FORWARDING TRANSFER message. Today the triggering of multiple Bearer Context Modification procedures between the source CU-CP and the source CU-UP is the only way to get this information. But triggering periodically a class-1 procedure is burdensome for both nodes. Thus, we propose the introduction of a new class-2 procedure, that in the source node can transfer the last successfully received PDCP PDU from source CU-UP to source CU-CP periodically. The periodicity of these messages could be requested in the first BEARER CONTEXT MODIFICATION REQUEST triggered by the Handover Preparation. The same new class-2 message could be reused from target CU-CP to target CU-UP, if the target node is also disaggregated, to transfer this information from target CU-CP to target CU-UP.
Proposal 2: Introduce a new class-2 procedure, that in the source node can transfer the last successfully received PDCP PDU from source CU-UP to source CU-CP and also in the target node can transfer this information from target CU-CP to target CU-UP.
Proposal 3: The periodicity of these reports is signalled to the source CU-UP in the 1st BEARER CONTEXT MODIFICATION REQUEST triggered by the Handover Preparation

Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution the remaining FFS for UL/DL COUNT transfer from CU-UP to CU-CP and how to optimize multiple SN STATUS TRANSFER for disaggregated gNB during CHO and early data-forwarding have been discussed and the following observations and proposals were made:
Proposal 1: Do not introduce new IEs in Bearer Context Modification messages to retrieve/provide UL/DL COUNT when early data forwarding is applied
Observation 1: In early data forwarding, the target PDCP buffer can get full very quickly 
Observation 2: intermediate EARLY FORWARDING TRANSFER message are beneficial to the target node to empty the PDCP buffer, and are not precluded
Proposal 2: Introduce a new class-2 procedure, that in the source node can transfer the last successfully received PDCP PDU from source CU-UP to source CU-CP and also in the target node can transfer this information from target CU-CP to target CU-UP.
Proposal 3: The periodicity of these reports is signalled to the source CU-UP in the 1st BEARER CONTEXT MODIFICATION REQUEST triggered by the Handover Preparation
Proposal 4: RAN3 is kindly requested to agree with the changes proposed in R3-20xxxx
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