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Introduction
This paper provides the TP merging from the following tdocs.
· R3-182928

· Removed “as described in Section 8.7.X”

· R3-183206
· Some editorial corrections

Text Proposal to TS 38.401 (BL CR for CPUP split)
Beginning of Text Proposal to TS 38.401

6.1.1
Overall architecture for separation of gNB-CU-CP and gNB-CU-UP
The overall architecture for separation of gNB-CU-CP and gNB-CU-UP is depicted in Figure 6.1.1-1.
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Figure 6.1.1-1. Overall architecture for separation of gNB-CU-CP and gNB-CU-UP 

· A gNB may consist of a gNB-CU-CP, multiple gNB-CU-UPs and multiple gNB-DUs;

· The gNB-CU-CP is connected to the gNB-DU through the F1-C interface;
· The gNB-CU-UP is connected to the gNB-DU through the F1-U interface;
· The gNB-CU-UP is connected to the gNB-CU-CP through the E1 interface;
· One gNB-DU is connected to only one gNB-CU-CP;
· One gNB-CU-UP is connected to only one gNB-CU-CP;
NOTE 1: For resiliency, a gNB-DU and/or a gNB-CU-UP may be connected to multiple gNB-CU-CPs by appropriate implementation.

· One gNB-DU can be connected to multiple gNB-CU-UPs under the control of the same gNB-CU-CP;
· One gNB-CU-UP can be connected to multiple DUs under the control of the same gNB-CU-CP;

NOTE 2: The connectivity between a gNB-CU-UP and a gNB-DU is established by the gNB-CU-CP using Bearer Context Management functions.
NOTE 3: The gNB-CU-CP selects the appropriate gNB-CU-UP(s) for the requested services for the UE.
NOTE 4: Data forwarding between gNB-CU-UPs during intra-gNB-CU-CP handover within a gNB may be supported by Xn-U.


Next Text Proposal to TS 38.401

8.7
Overall procedures involving E1 and F1
The following clauses describe the overall procedures involving E1 and F1.

8.7.1
UE Initial Access
The signalling flow for UE Initial access involving E1 and F1 is shown in Figure 8.7.x-1.
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Figure 8.7.x-1: UE Initial Access procedure involving E1 and F1
Steps 1-8 are defined in clause 8.6.

9. The gNB-CU-CP sends the E1AP BEARER CONTEXT SETUP REQUEST message to establish the bearer　context in the gNB-CU-UP.

10 The gNB-CU-UP sends the E1AP BEARER CONTEXT SETUP RESPONSE message to gNB-CU-CP, including F1-U UL TEID and transport layer address allocated by gNB-CU-UP.  

Steps 11-13 are defined in clause 8.6.
14. The gNB-CU-CP sends the E1AP BEARER CONTEXT MODIFICATION REQUEST message to the gNB-CU-UP, including F1-U DL TEID and transport layer address allocated by gNB-DU.

15. The gNB-CU-UP sends the E1AP BEARER CONTEXT MODIFICATION RESPONSE message to the gNB-CU-CP.
Steps 16-22 are defined in clause 8.6.

Note: 14-15 and 16-17 can happen in parallel, but both are before 18.
8.7.1
Bearer context setup over F1-U
Figure 8.7.1-1 shows the procedure used to setup the bearer context in the gNB-CU-UP. 
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Figure 8.7.1-1: Bearer context setup over F1-U
0.
Bearer context setup (e.g., following an SgNB Addition Request from the MeNB) is triggered in gNB-CU-CP.

1.
The gNB-CU-CP sends a BEARER CONTEXT SETUP REQUEST message containing UL TNL address information for S1-U or NG-U, and if required, DL or UL TNL address information for X2-U or Xn-U to setup the bearer context in the gNB-CU-UP. For NG-RAN, the gNB-CU-CP decides flow-to-DRB mapping and sends the generated SDAP and PDCP configuration to the gNB-CU-UP.

2.
The gNB-CU-UP responds with a BEARER CONTEXT SETUP RESPONSE message containing the UL TNL address information for F1-U, and DL TNL address information for S1-U or NG-U, and if required, DL or UL TNL address information for X2-U or Xn-U.

3.
F1 UE context setup procedure is performed to setup one or more bearers in the gNB-DU.

4.
The gNB-CU-CP sends a BEARER CONTEXT MODIFICATION REQUEST message containing the DL TNL address information for F1-U and PDCP status as described in Section 8.4.1.1.
5.
The gNB-CU-UP responds with a BEARER CONTEXT MODIFICATION RESPONSE message.

8.7.2
Bearer context release over F1-U
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. 
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Figure 8.7.2.1-1: Bearer context release over F1-U – gNB-CU-CP initiated
0.
Bearer context release (e.g., following an SgNB Release Request from the MeNB) is triggered in gNB-CU-CP.

1.
The gNB-CU-CP sends a BEARER CONTEXT MODIFICATION REQUEST message to the gNB-CU-UP. 
2.
The gNB-CU-UP responds with a BEARER CONTEXT MODIFICATION RESPONSE carrying the PDCP UL/DL status.
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.

NOTE: step 1-3 are performed only if the PDCP status of the bearer(s) needs to be preserved e.g., for bearer type change.

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.

6.
F1 UE context release procedure is performed to release the UE context in the gNB-DU.

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. 
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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 e.g., due to local failure..

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. This message may contain the PDCP status.

2.- 5. If the PDCP status needs to be preserved, the E1 Bearer Context Modification and the F1 UE Context Modification procedures are performed. The E1 Bearer Context Modification procedure is used to convey data forwarding information to the gNB-CU-UP. The gNB-CU-CP may receive the UE Context Release from the MeNB.
6. The gNB-CU-CP sends a BEARER CONTEXT RELEASE COMMAND message to release the bearer context in the gNB-CU-UP. 
7.
The gNB-CU-UP responds with a BEARER CONTEXT RELEASE COMPLETE to confirm the release of the bearer context including also data forwarding information.
8.
F1 UE context release procedure may be performed to release the UE context in the gNB-DU.

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].
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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.

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 8.7.1.

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. 

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.

8.7.4
Change of gNB-CU-UP
Figure 8.7.4-1 shows the procedure used for the change of gNB-CU-UP within a gNB. 
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Figure 8.7.4-1: Change of gNB-CU-UP
1.
Change of gNB-CU-UP is triggered in gNB-CU-CP based on e.g., measurement report from the UE.

2-3.
Bearer context setup procedure is performed as described in Section 8.7.1. 

4-5. 
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.
6.
F1 UE context modification procedure is performed to change the UL TNL address information for F1-U for one or more bearers in the gNB-DU.
7-8.
Bearer context modification procedure is performed as described in Section 8.7.1.
9-10.
Bearer context release procedure (gNB-CU-CP initiated) is performed as described in Section 8.7.2. 

11.
Data Forwarding may be performed from the source gNB-CU-UP to the target gNB-CU-UP.

12-14.
Path Switch procedure is performed to update the DL TNL address information for the NG-U towards the core network.

8.7.5
RRC State transition
8.7.5.1
RRC Connected to RRC Inactive
The procedure for changing the UE state from RRC-connected to RRC-inactive is shown in Figure 8.7.5.1-1.
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Figure 8.7.5.1-1: RRC Connected to RRC Inactive state transition. 

0.
The gNB-CU-CP determines that the UE should enter RRC-inactive.
1.
The gNB-CU-CP sends E1 Bearer Context Modification Request with a RRC Suspend indication to the gNB-CU-UP, which indicates that the UE is entering RCC-inactive state. The gNB-CU-CP keeps the F1 UL TEIDs.
2.
The gNB-CU-UP sends the E1 Bearer Context Modification Response including the PDCP UL and DL status that may be needed for e.g., data volume reporting. The gNB-CU-UP keeps the Bearer Context, the UE-associated logical E1-connection, the NG-U related resource (e.g., NG-U DL TEIDs) and the F1 UL TEIDs.

3.
The gNB-CU-CP sends the F1 UE Context Release Command to the gNB-DU serving the UE, together with the RRC-Release message to be sent to the UE.

NOTE: step 1 and 3 can be performed at the same time.

4.
The gNB-DU sends the RRC-Release message to the UE.

5.
The gNB-DU sends the F1 UE Context Release Complete to the gNB-CU-CP.
8.7.5.2

RRC Inactive to other states
The procedure for changing the UE state from RRC-inactive to RRC-connected is shown in Figure 8.7.5.2-1.

[image: image9.emf]gNB-DU gNB-CU-UP gNB-CU-CP

0. DL traffic detected on the 

NG-U tunnel(s)

2. Paging

UE

3. Paging

1. DL Data Notification

4. RRC-Resume-Reuqest

5. Inital UL RRC Message Transfer

8. Bearer Context Modification Request 

(w/ resume indication and DL TEIDs)

6. F1 UE Context Setup Request (UL TEIDs)

9. Bearer Context Modification Response

10. RRC-Resume 

7. F1 UE Context Setup Request (DL TEIDs)


Figure 8.7.5.2-1: RRC Inactive to RRC Connected state transition. 

0.
The gNB-CU-UP receives DL data on NG-U interface.

1.
The gNB-CU-UP sends E1 DL Data Notification message to the gNB-CU-CP.

2.
The gNB-CU-CP initiates F1 Paging procedure.

3.
The gNB-DU sends the RAN Paging message to the UE.

NOTE: step 0-3 are needed only in case of DL data.

4.
The UE sends RRC-Resume-Request either upon RAN paging or UL data arrival.

5.
The gNB-DU sends the F1 Initial UL RRC Message Transfer message to the gNB-CU-CP.
6.
The gNB-CU-CP sends F1 UE Context Setup Request message including the stored F1 UL TEIDs to create the UE context in the gNB-DU.

7.
The gNB-DU responds with the UE Context Setup Response message including the F1 DL TEIDs allocated for the DRBs.

8.
The gNB-CU-CP sends E1 Bearer Context Modification Request with a RRC Resume indication, which indicates that the UE is resuming from RRC-inactive state. The gNB-CU-CP also includes the F1 DL TEIDs received from the gNB-DU in step 7.

9.
The gNB-CU-UP responds with the E1 Bearer Context Modification Response.
10.
The gNB-CU-CP and the UE preform the RRC-Resume procedure via the gNB-DU.
NOTE steps 8/9 and 10 can be performed in parallel.
End of Text Proposal to TS 38.401
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