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1
Introduction

In last RAN3meeting, it was decide to select the option2 for CU-DU split normative work in Release 15. The general interface functional split are discussed and captured in the [1], however, F1-C functions still remain many FFS. In this contribution, we analyze some of the open issues and signalling flows for initial UE access, simultaneous transmission from two DUs and mobility cases.
2
Discussion
In last RAN3 meeting, the F1 context management function and Bearer management function are captured in the TS [1] as follows.
	5.2.8
F1 UE context management function
The F1 UE context management function supports the establishment of the necessary overall initial UE context.

The establishment of the overall initial UE context is initiated by the gNB-CU.

The F1 UE context management function also supports the release of the context previously established in the gNB-DU. The release of the context is triggered by the gNB-CU either directly or following a request received from the gNB-DU.

Editor’s note: What is UE context needs to be clarified.
5.2.9
Bearer management function
The bearer management function is responsible for establishing, modifying and releasing radio bearer resources for user data transport once a UE context is available in the gNB-DU. The establishment and modification of radio bearer resources is triggered by the gNB-CU requires respective resource reservation information and QoS information to be provided to the gNB-DU.

Editor’s note: Whether mobility functions such as intra-CU/inter-DU handover can be supported by bearer management function is FFS.
Editor’s note: The relationship of bearer management and simultaneous transmission from two DUs is FFS.
Editor’s note: How to split and configure RRM functions between gNB-CU and gNB-DU is FFS.


For UE context established in the gNB-DU, it will include e.g. the AP IDs which are used to identify a specific UE, bearer configuration information including scheduling and MAC/RLC configuration information. UE context management procedure will include UE Context Setup, UE Context Modify and UE Context Release procedures.  
Proposal1: UE context management procedure will include UE Context Setup, UE Context Modify and UE Context Release procedures, the corresponding stage 3 TP is provide in [2].
These procedures could be used for initial UE access, Xn/NG based Handover and simultaneous transmission from two DU cases, the examples of signalling flow for initial UE access and simultaneous transmission from two DUs cases are shown as below:

[image: image1.emf]UE DU

CU

1.RRC Connection Request

2.RRC Connection Setup 

3.RRC Connection Complete

1.Initial UE RRC message

AMF

4.Initial UE message

5.Initial UE Context Setup request

2. DL RRC message transfer

8.RRCConnectionReconfiguration

6.UE Context  Setup Request

7.UE Context Setup Response

9.RRCConnectionReconfigurationComplete

10.Initial UE Context Setup Response

3.UL RRC Message Transfer

8.DL RRC Message Transfer

9.UL RRC Message Transfer


Figure1: example of signalling flow for Initial UE access
Step1: UE sends RRC Connection Setup message to the gNB-CU, the gNB-DU initiates Initial UE RRC message to the gNB-CU.
Step2: The gNB-CU initiates the DL RRC Transfer message to the gNB-DU .
Step3: UE sends RRC Connection Complete message to the gNB-CU, the gNB-DU initiates UL RRC Transfer message to the gNB-CU.
Step4: The gNB-CU sends the Initial UE message to the AMF.
Step5: The AMF sends Initial UE Context Setup Request message to the gNB-CU.
Step6,7: After receive  Initial UE Context Setup Request message, the gNB-CU sends UE Context Setup Request message to establish overall initial UE context in the gNB-DU, if the gNB-DU is able to admit the request, it will send UE Context Setup Response message to the gNB-CU.
Step8,9: The gNB-CU sends RRC Connection Reconfiguration message to the UE, the UE applies the new configuration and replies with RRC Connection Reconfiguration Complete message.
Step10: The gNB-CU sends Initial UE Context Setup Response message to the AMF.
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                        Figure2: example of signalling flow for simultaneous transmission from two DUs
Step1: UE sends measurement report to the gNB-CU.
Step2, 3: The gNB-CU initiates the addition of new gNB-DU by requesting the gNB-DU2 to allocate resources for the UE by means of the UE Context Setup procedure.
Step4, 5: The gNB-CU triggers the UE to apply the new configuration.
Proposal 2: It’s proposed to capture the above signalling flows for initial UE access and simultaneous transmission from two DUs in the TS 38.401.
 Bearer management function is responsible for establishing, modifying and releasing radio bearer resources for user data transport once a UE context is available in the gNB-DU, bearer management procedures will be used when PDU Session Management procedure is initiated. To support mobility function, it is not possible to use Bearer management function because the UE context as mentioned above is required to be established in the target DU during the mobility procedure.. UE Context management function can be used to support intra-CU/inter-DU mobility, e. g. to support intra-CU/inter-DU handover, a new UE context needs to be established in the target gNB-DU which could be sent from gNB-CU via F1interace and then the old UE context will be released in the source gNB-DU, the signalling flow is similar with DC SeNB Addition procedure, the gNB-CU is the RAN anchor node which is responsible for addition/release of gNB-DU. The example of signalling flow is show as Figure1:
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                                    Figure2: example of signalling flow for intra-CU/inter-CU handover 
Step1: UE sends measurement report to the gNB-CU.
Step2, 3: The gNB-CU initiates the change of gNB-DU by requesting the target gNB-DU to allocate resources for the UE by means of the UE Context Setup procedure.
Step4, 5: The gNB-CU triggers the UE to apply the new configuration.
Step6, 7: The gNB-CU initiates the release of the source gNB-DU resources.
Proposal 3: Intra-CU/inter-DU handover could be supported by UE context management function.
Proposal 4: It is proposed to capture the signaling flow for the intra-C/ inter-DU handover in the TS 38.401.
Proposal 5: It is proposed to agree the corresponding stage2 TP for TS 38.401 in [3].
3 Conclusion
This contribution analyzes open issues for F1 interface  the following proposals are made:
Proposal1: UE context management procedure will include UE Context Setup, UE Context Modify and UE Context Release procedures, the corresponding stage 3 TP is provide in [2].
Proposal 2: It’s proposed to capture the above signalling flows for initial UE access and simultaneous transmission from two DUs in the TS 38.401.
Proposal 3: Intra-CU/inter-DU handover could be supported by UE context management function.
Proposal 4: It is proposed to capture the signaling flow for the intra-C/ inter-DU handover in the TS 38.401.
Proposal 5: It is proposed to agree the corresponding stage2 TP for TS 38.401 in [3].
4 References

[1] TS 38.401
[2] R3-171465, Stage 3 update for UE context management in F1AP, CATT
[3] R3-171464, Stage 2 update for UE context management, CATT

_1555424204.vsd
UE


DU1


DU2


CU


1. Measurement Report


4.RRCConnectionReconfiguration 


5.RRCConnectionReconfigurationComplete 


3. UE Context Setup ACK


2.UE Context Setup Reuqest


UL/DL Data


UL/DL Data


UL/DL Data


4.DL RRC message transfer 


5.UL RRC message transfer 



_1555424205.vsd
UE


Source DU


Target DU


CU


1. Measurement Report


4.RRCConnectionReconfiguration 


5.RRCConnectionReconfigurationComplete 


3. UE Context Setup ACK


2.UE Context Setup Reuqest


6. UE Context Release


7. UE Context Setup ACK


5. UL RRC message transfer


4.DL RRC message transfer



_1555424203.vsd
�

UE


DU


CU


1.RRC Connection Request


2. DL RRC message transfer


2.RRC Connection Setup 



3.RRC Connection Complete



1.Initial UE RRC message


AMF


4.Initial UE message


5.Initial UE Context Setup request


8.RRCConnectionReconfiguration


6.UE Context  Setup Request


7.UE Context Setup Response


9.RRCConnectionReconfigurationComplete


10.Initial UE Context Setup Response


3.UL RRC Message Transfer



8.DL RRC Message Transfer



9.UL RRC Message Transfer




