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1   Introduction
In previous RAN3 meeting, secondary node addition procedure for CP-UP architecture is discussed. However, it does not consider gNB-CU-UP change by SN triggered in the dual connectivity procedure. In this paper, the secondary node modification procedure and the related issues is discussed considering gNB-CU-UP change.
2   Discussion
For secondary node modification, there’re three types of bearers related with SgNB, i.e., MCG split bearer, SCG bearer and SCG split bearer. The secondary node modification procedure may be initiated either by the MN or by the SN. In the following, we mainly discussed the secondary node modification procedure for these three types of bearers. 
Case 1: MCG split bearer

Regarding MCG split bearer, we believe that MCG split bearer shall not involve gNB-CU-UP of SgNB. Therefore, gNB-CU-UP change will not bring any impact on X2/Xn.

Case 2: SCG bearer

Regarding SCG bearer, if gNB-CU-UP changed, the new S1/NG DL GTP Tunnel Endpoint and F1 UL GTP Tunnel Endpoint will be provided by target gNB-CU-UP, then gNB-CU-CP will provide S1/NG DL GTP Tunnel Endpoint to MN and provide F1 UL GTP Tunnel Endpoint to DU, target gNB-CU-UP is able to setup UP tunnels towards the core network and DU.
Case 3: SCG split bearer

Regarding SCG split bearer, if gNB-CU-UP changed, the MN needs to be informed of the updated transport address of the target gNB-CU-UP so as to transmit the UL PDUs to the target gNB-CU-UP. That is, target gNB-CU-UP will provide with S1/NG DL GTP Tunnel Endpoint, X2/Xn UL GTP Tunnel Endpoint and F1 UL GTP Tunnel Endpoint to gNB-CU-CP, then gNB-CU-CP will provide S1/NG DL GTP Tunnel Endpoint and X2/Xn UL GTP Tunnel Endpoint to MN and provide F1 UL GTP Tunnel Endpoint to DU.  Target gNB-CU-UP is able to setup UP tunnels towards the core network, MN and DU.
Currently, as agreed in last RAN3 meeting, gNB-CU-UP is responsible for the allocation of S1/NG DL GTP Tunnel Endpoint, X2/Xn UL GTP Tunnel Endpoint and F1 UL GTP Tunnel Endpoint. According to the EN-DC modification procedure:
· MN initiated SgNB modification: SgNB gNB-CU-CP will provide the S1/NG DL GTP Tunnel Endpoint for SCG bearer and provide X2/Xn UL GTP Tunnel Endpoint for SCG split bearer by X2AP/XnAP message SgNB ADDITION REQUEST ACKNOWLEDGE.
· SgNB initiated SgNB modification: SgNB gNB-CU-CP will provide the S1/NG DL GTP Tunnel Endpoint for SCG bearer and provide X2/Xn UL GTP Tunnel Endpoint for SCG split bearer by X2AP/XnAP message SgNB MODIFICATION REQUIRED.
Proposal 1
It is proposed that the procedure of secondary node modification triggered by gNB-CU-CP should be considered.
In the following, secondary node modification triggered by SN given that gNB consists of gNB-CU-CP, gNB-CU-UP and gNB-DU(s) for EN-DC case is shown as an example in Fig.1.
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1.
Change of gNB-CU-UP is triggered in gNB-CU-CP.

2.
The gNB-CU-CP selects gNB-CU-UP and send E1AP message UE BEARER SETUP REQUEST. For SCG bearer, the message includes information for setup GTP-U tunnel with EPC (e.g., S1 UL TNL address). For SCG split bearer, the message includes information for setup GTP-U tunnel with EPC and MeNB (e.g., S1 UL TNL address and X2 DL TNL address). Besides, gNB-CU-CP will provide and security configuration and SDAP/PDCP configuration etc.
3.
The gNB-CU-UP allocates UL TEID for F1-U and X2-U

The gNB-CU-CP allocates UL TEID for F1-U used at the target gNB-CU-UP to receive UL user data from the DU.

NOTE 1:
As alternative option, the gNB-CU-CP communicates with the target gNB-CU-UP and obtains the UL TEID used at the target gNB-CU-UP. One option should be selected during normative work.

4.
The target gNB-CU-UP responds the gNB-CU-CP with an E1AP BEARER SETUP RESPONSE message to confirm the bearer setup.
5.
The gNB-CU-CP sends E1AP BEARER RELEASE REQUEST message including gNB-CU-UP change indication to the source gNB-CU-UP to initiate of the release of one or more bearers at the source gNB-CU-UP. The TEID for data forwarding may be included.
6.
The SgNB gNB-CU-CP sends X2AP SgNB modification required message including new radio resource of SCG to the MeNB. For SCG bearers, the gNB-CU-CP provides the new radio resource of the SCG together with S1 DL TNL address information for the respective E-RAB and security algorithm. For SCG split bearers, X2 UL TNL address information will also be provided.

6a/6b. If data forwarding and/or SgNB security key change needs to be applied, the MeNB triggers the preparation of the MeNB initiated SgNB Modification procedure and provides forwarding address and/or a new SgNB security key information within the SgNB Modification Request message, respectively.
7.
F1 UE context management procedure is performed to modify one or more bearers at the DU.

7a/7b.
SN Status transfer procedure is performed.

8.
Data Forwarding is performed from the source gNB-CU-UP to the target gNB-CU-UP.

NOTE 2:
As alternative option, data forwarding is performed from the source gNB-CU-UP to the target gNB-CU-UP through gNB-CU-CP (i.e. U-plane is supported in E1). One option should be selected during normative work.

9-11.
Path Update procedure is performed to update the DL TEID towards the core network. The source gNB-CU-UP releases the resources for the UE when it receives the end marker packet.

Proposal 2
It is proposed to capture the secondary node modification procedure in the TS 38.460.
3   Conclusion
In this contribution, we further analysed the leftover FFS in the TS38.463, and get the following proposals:
Proposal 1
It is proposed that the procedure of secondary node modification triggered by gNB-CU-CP should be considered.
Proposal2
It is proposed to capture the secondary node modification procedure in the TS 38.460.
It is also proposed to capture the text proposal in section 5.
4   Reference

5   Text Proposal to TS 38.460

Start of the first change
5.X
 Secondary node modification
In the following, secondary node modification triggered by SN given that gNB consists of gNB-CU-CP, gNB-CU-UP and gNB-DU(s) for EN-DC case is shown as an example in Fig.1.

[image: image2.emf]Source 

gNB-CU-UP

Target 

gNB-CU-UP

gNB-CU-CP

7. F1-AP: UE CONTEXT MANAGEMENT

SgNB

gNB-DU

7a. SN Status Transfer

8. Data Forwarding

7b. SN Status Transfer

SGW/MME

9. Path Update procedure is performed

10. End Marker Packet

11. New Path

MeNB

1.Change of CU-UP is 

triggered

 3.Allocate UL TEID at target gNB-CU-UP

2.  E1AP: UE BEARER  SETUP REQUEST

6. X2AP: SgNB MODIFICATION REQUIRED(X2 UL 

TEID)

4.  E1AP: UE BEARER  SETUP RESPONSE

5.  E1AP: UE BEARER  RELEASE REQUEST

6a. X2AP: SgNB MODIFICATION  REQUEST

6b. X2AP: SgNB MODIFICATION  ACK


1.
Change of gNB-CU-UP is triggered in gNB-CU-CP.

2.
The gNB-CU-CP selects gNB-CU-UP and send E1AP message UE BEARER SETUP REQUEST. For SCG bearer, the message includes information for setup GTP-U tunnel with EPC (e.g., S1 UL TNL address). For SCG split bearer, the message includes information for setup GTP-U tunnel with EPC and MeNB (e.g., S1 UL TNL address and X2 DL TNL address). Besides, gNB-CU-CP will provide and security configuration and SDAP/PDCP configuration etc.

3.
The gNB-CU-UP allocates UL TEID for F1-U and X2-U

The gNB-CU-CP allocates UL TEID for F1-U used at the target gNB-CU-UP to receive UL user data from the DU.

NOTE 1:
As alternative option, the gNB-CU-CP communicates with the target gNB-CU-UP and obtains the UL TEID used at the target gNB-CU-UP. One option should be selected during normative work.

4.
The target gNB-CU-UP responds the gNB-CU-CP with an E1AP BEARER SETUP RESPONSE message to confirm the bearer setup.
5.
The gNB-CU-CP sends E1AP BEARER RELEASE REQUEST message including gNB-CU-UP change indication to the source gNB-CU-UP to initiate of the release of one or more bearers at the source gNB-CU-UP. The TEID for data forwarding may be included.
6.
The SgNB gNB-CU-CP sends X2AP SgNB modification required message including new radio resource of SCG to the MeNB. For SCG bearers, the gNB-CU-CP provides the new radio resource of the SCG together with S1 DL TNL address information for the respective E-RAB and security algorithm. For SCG split bearers, X2 UL TNL address information will also be provided.

6a/6b. If data forwarding and/or SgNB security key change needs to be applied, the MeNB triggers the preparation of the MeNB initiated SgNB Modification procedure and provides forwarding address and/or a new SgNB security key information within the SgNB Modification Request message, respectively.
7.
F1 UE context management procedure is performed to modify one or more bearers at the DU.

7a/7b.
SN Status transfer procedure is performed.

8.
Data Forwarding is performed from the source gNB-CU-UP to the target gNB-CU-UP.

NOTE 2:
As alternative option, data forwarding is performed from the source gNB-CU-UP to the target gNB-CU-UP through gNB-CU-CP (i.e. U-plane is supported in E1). One option should be selected during normative work.

9-11.
Path Update procedure is performed to update the DL TEID towards the core network. The source gNB-CU-UP releases the resources for the UE when it receives the end marker packet.

End of the next change
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