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Introduction
[bookmark: _Hlk496548534]During RAN3 #99 some stage 2 signalling flows for the case of CP-UP split were agreed. In this contribution, we discuss the Inter-gNB handover and Bearer context release signalling flows shown in BL CR for TS 38.401, and specifically we analyse the details of some steps and we propose a resolution for the FFSs.
Discussion
At the previous RAN3 meeting, some stage 2 signalling flows for the case of CP-UP split were agreed. In this contribution we concentrate on two of these procedures: Inter-gNB handover and Bearer context release. In the following we will investigate both, analyse in more detail the signalling flows shown in BL CR for TS 38.401, and specifically we investigate the use of either the Bearer Context Modification procedure or the Bearer Context Release procedure, and we propose a resolution for the corresponding FFSs.
Inter-gNB handover involving gNB-CU-UP change
The call-flow for the Inter-gNB handover involving gNB-CU-UP change as agreed in BL CR for TS 38.401 is shown in Fig. 1. 


Figure 1. Inter-gNB handover involving gNB-CU-UP change
The FFS to this procedure in BL CR for TS 38.401 is related to steps 6-8 and is reported below: 
· Editor’s note: Whether to use Bearer Context Modification procedure or Bearer Context Release procedure is FFS. If Bearer Context Modification procedure is used, Bearer Context Release procedure should be introduced after step 16.
By examining the alternatives, we observe that in case that the Bearer Context Release is used it means that the release is done before the UE attaches to the target node which is clearly sub optimal, in case the handover is not successful, there will be no bearer context in the source gNB-CU-UP. Specifically, the resources in the source gNB-CU-UP will be removed, although the resources in the gNB-DU will be kept. As a result, if the handover is not successful, the UE will not be able to resume user plane transmission on the source node until a new bearer context is created in the gNB-CU-CP. Also, another issue that is somehow irregular is that in this case the source gNB-CU-CP starts releasing resources for the UE before receiving the UE Context release from the target gNB-CU-CP (which different from LTE).
The other alternative is to use the Bearer Context Modification procedure including a DL transmission stop indication. By that the gNB-CU-UP is informed to stop the DL transmission to the gNB-DU, while the bearer context is kept. In the Bearer Context Modification Response the gNB-CU-UP will provide to gNB-CU-CP the PDCP transmitter and receiver status. By choosing the Bearer Context Modification procedure all the issues mentioned above are completely avoided. In this case, the Bearer Context Release should be performed after step 16 (e.g., in parallel to the UE context Release). These two extra steps do not introduce additional latency, as the UE has already moved to the target node. 
Based on the above analysis, we believe that the Bearer Context Modification procedure should be used. So, we propose the following.  
Proposal 1	The Bearer Context Modification procedure is used in steps 6-8 in Figure 1.

gNB-CU-CP initiated bearer context release
The procedure to release the bearer context in the gNB-CU-UP, initiated by the gNB-CU-CP is shown in Fig.2.



Figure 2: Bearer context release over F1-U – gNB-CU-CP initiated
Before delving into the examination of the procedure, we try to clarify the applicability of the procedure above. The procedure above is invoked when the status of the bearer needs to be preserved, as for example when changing from split bearer to MCG bearer in EN-DC. If the bearer is removed because not active, then there is no need for the procedure of Fig. 2. The bearer can be simply released since the status of the bearer does not need to be preserved. 
Observation 1	The procedures for relasing bearers shown in Fig. 2 applies to the case that the status of the bearer needs to be preserved (e.g., in case a change of bearer type in a dual-connecity scenario).
The first FFS to this procedure in BL CR for TS 38.401 is related to step 2 and is reported below: 
· Editor’s note: Whether to use Bearer Context Modification procedure or Bearer Context Release procedure is FFS. If Bearer Context Modification procedure is used, step 1 may be an optional procedure, and Bearer Context Release procedure should be introduced after step 4. 
Similarly, as in the case of handover analysed above, we propose to use the Bearer Context Modification procedure. Also, as before the Bearer Context Release procedure is inserted after or in parallel to the F1AP UE Context Release procedure. 
Proposal 2	The Bearer Context Modification procedure is used in step 2 in the procedure for releasing the bearer shown in Figure 2.
The second FFS to this procedure in BL CR for TS 38.401 is related to step 3 and is reported below: 
· Editor’s note: Which procedure (e.g., Bearer Context Release Complete or Bearer Context Modification Response) for delivering PDCP Status is FFS. 
Based on the above Proposal 2, we propose to use Bearer Context Modification Response to deliver the PDCP Status from the CU-UP to the CU-CP.
[bookmark: _Hlk509934214]Proposal 3	The Bearer Context Modification Response procedure is used in step 3 in Figure 2 to deliver the PDCP Status.

gNB-CU-UP initiated bearer context release
The procedure to release the bearer context in the gNB-CU-UP, initiated by the gNB-CU-UP is shown in Fig.3.

[image: ]
Figure 3: Bearer context release over F1-U – gNB-CU-UP initiated
The FFS to this procedure in BL CR for TS 38.401 are related to step 1 and are reported below: 
· Editor’s note: Which procedure to be used, Bearer Context Modification or Bearer Context Release Request procedure is FFS. 

· Editor’s note: Whether to convey PDCP Status as part of this message is FFS. 
This case is different than the previous one in a very important part: the gNB-CU-UP is the one that initiates the release of bearer context. So, in this case the gNB-CU-UP is aware of the fact that it should stop transmitting DL data and the Bearer Context Modification procedure is not needed. Also, this procedure should only be initiated in case that the CU-UP has some problems that do not allow it to serve the traffic for the bearer correctly anymore. 
Proposal 4	The Bearer Context Release Request procedure is used in step 1 in Figure 3.

Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed the Inter-gNB handover and Bearer context release over F1-U signalling flows shown in BL CR for TS 38.401, we analyse the details of some steps, proposed a resolution for the FFSs and made the following proposals
Proposal 1	The Bearer Context Modification procedure is used in steps 6-8 in Figure 1.
Proposal 2	The Bearer Context Modification procedure is used in step 2 in the procedure for releasing the bearer shown in Figure 2.
Proposal 3	The Bearer Context Modification Response procedure is used in step 3 in Figure 2 to deliver the PDCP Status.
Proposal 4	The Bearer Context Release Request procedure is used in step 1 in Figure 3.
Proposal 5	RAN3 is kindly asked to agree with the text proposal in Annex I.
Annex I
[bookmark: _Toc296692904][bookmark: _Toc480193905]Start of Text Proposal 1 for TS 38.401
8.7.3	Inter-gNB handover involving gNB-CU-UP change
Figure 8.7.3-1 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 8.7.3-1: Inter-gNB handover involving gNB-CU-UP change
1.	The source gNB-CU-CP sends XN HANDOVER REQUEST message to the target gNB-CU-CP.
2-4.	Bearer context setup procedure is performed as described in Section 8.7.1. 
5.	The target gNB-CU-CP responds the source gNB-CU-CP with an XN 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.
67-8.	Bearer context modificationrelease procedure (gNB-CU-CP initiated) is performed to stop DL data transmission at the gNB-CU-UP. as described in Section 8.7.2.
Editor’s note: Whether to use Bearer Context Modification procedure or Bearer Context Release procedure is FFS. If Bearer Context Modification procedure is used, Bearer Context Release procedure should be introduced after step 16. 
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 8.7.1.
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. The source gNB-CU-UP releases the resources for the UE when it receives the end marker packet.
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 in parallel with F1 UE context release procedure (step 18)
187.	F1 UE context release procedure is performed to release the UE context in the source gNB-DU.

Start of Text Proposal2 for TS 38.401
[bookmark: _Toc494122452][bookmark: _Hlk509935838]
8.7.2.1	gNB-CU-CP initiated bearer context release
Figure 8.7.2.1-1 shows the procedure used to release the bearer context in the gNB-CU-UP initiated by the gNB-CU-CP. 



Figure 8.7.2.1-1: Bearer context release over F1-U – gNB-CU-CP initiated
[bookmark: _Hlk509935886]0.	Bearer context release (e.g., following an SgNB Release Request from the MeNB) is triggered in gNB-CU-CP.
1.	F1 UE context modification procedure is performed to stop the data transmission for the UE. It is up to gNB-DU implementation when to stop the UE scheduling.
12.	The gNB-CU-CP sends a BEARER CONTEXT MODIFICATION REQUESTRELEASE COMMAND message to inform the gNB-CU-UP to stop the DL transmission to the gNB-DU release the bearer context in the gNB-CU-UP.
Editor’s note: Whether to use Bearer Context Modification procedure or Bearer Context Release procedure is FFS. If Bearer Context Modification procedure is used, step 1 may be an optional procedure, and Bearer Context Release procedure should be introduced after step 4. 
23.	The gNB-CU-UP responds with a BEARER CONTEXT MODIFICATION RESPONSE carrying the PDCP Status.RELEASE COMPLETE to confirm the release of the bearer context.
Editor’s note: Which procedure (e.g., Bearer Context Release Complete or Bearer Context Modification Response) for delivering PDCP Status is FFS. 
3.	F1 UE context modification procedure is performed to stop the data transmission for the UE. It is up to gNB-DU implementation when to stop the UE scheduling.
4.	The gNB-CU-CP may receive the UE CONTEXT RELEASE message from the MeNB in EN-DC operation as described in Section 8.4.2.1.
5 and 7.	 Bearer context release procedure is performed in parallel with F1 UE context release procedure (step 6)
6. F1 UE context release procedure is performed to release the UE context in the gNB-DU.

Start of Text Proposal3 for TS 38.401

8.7.2.2	gNB-CU-UP initiated bearer context release
Figure 8.7.2.2-1 shows the procedure used to release the bearer context in the gNB-CU-UP initiated by the gNB-CU-UP. 


Figure 8.7.2.2-1: Bearer context release over F1-U – gNB-CU-UP initiated
0.	Bearer context release is triggered in gNB-CU-UP due to failure or local problems (e.g. software problems, overload).
1.	The gNB-CU-UP sends a BEARER CONTEXT RELEASE REQUEST message to request the release of the bearer context in the gNB-CU-UP.
Editor’s note: Which procedure to be used, Bearer Context Modification or Bearer Context Release Request procedure is FFS. 
Editor’s note: Whether to convey PDCP Status as part of this message is FFS. 
2-6.	F1 UE context modification/release procedure and bearer context release procedure are performed as described in Section 8.7.2.1 is performed if the PDCP status needs to be preserved.
3. The gNB-CU-CP sends a BEARER CONTEXT RELEASE COMMAND message to release the bearer context in the gNB-CU-UP. If the gNB-CU-CP decides that the PDCP status needs to be preserved it requests data forwarding from the gNB-CU-UP information.
4.	The gNB-CU-UP responds with a BEARER CONTEXT RELEASE COMPLETE to confirm the release of the bearer context including also data forwarding information.
5.	The gNB-CU-CP may receive the UE CONTEXT RELEASE message from the MeNB in EN-DC operation as described in Section 8.4.2.1.
6.	F1 UE context release procedure is performed to release the UE context in the gNB-DU.
End of Text Proposal for TS 38.401
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