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Introduction
[bookmark: _GoBack]This paper follows the discussion in R3-182703 and R3-182740. 
In TR 38.806 [1] different deployment scenarios for the split architecture are described. In scenario 2, the CU-CP is deployed in a distributed manner and co-located with the DU. The CU-UP is centralized to provide a central termination point for UP traffic in DC configurations. In this contribution, we analyse dual-connectivity and mobility solutions for this scenario.   
Discussion
The logical model for the split architecture described in TS 38.401 implies that a CU-UP is connected to only one CU-CP. This is necessary to identify to which (en)-gNB the CU-UP belongs. On the other hand, in TS 38.401 the following general principle is stated:  
1) “One physical network element can implement multiple logical nodes.”
This implies that a physical centralized UP entity can implement multiple logical CU-UPs. Therefore, a possible (and likely) realization of scenario 2 is depicted in Figure 1. 


	Figure 1: Possible realization of scenario 2. 
In Figure 1, the physical centralized UP entity (blue box) provides a pool of logical CU-UP resources. Each logical CU-CP (green boxes) is connected to one logical CU-UP inside the physical centralized UP entity via a separate E1 interface. 
Observation 1: 	One physical network node can implement multiple logical CU-UPs. Figure 1 depicts a possible (and likely) realization of the split architecture.  
In the scenario depicted in Figure 1 it is possible to perform a handover where the source CU-UP (S-CU-UP) and the target CU-UP (T-CU-UP) are within the same physical centralized UP entity. Similarly, in case of dual-connectivity configuration, it also possible to perform a bearer type change where the logical UP entities are internal to the physical central UP entity. This offers the possibility of optimizing the handover and/or dual-connectivity procedure by: (1) avoiding the need for changing the NG-U tunnel toward the core network and (2) avoiding the need for data forwarding. This handover and/or dual-connectivity procedures do not violate the RAN3 logical model agreed in TS 38.401. This optimized handover and dual-connectivity procedures should be supported in the standard to fully benefit from the CP/UP separation in scenario 2. 
Observation 2: 	To benefit from the separation of CP and UP, handover and dual-connectivity procedures that allow to keep the user plane tunnels toward the CN and to avoid data forwarding should be defined. These procedures do not violate the logical model defined in TS 38.401.   
Proposal 1: 	RAN3 is kindly asked to agree on supporting handover and dual-connectivity procedures that allow keeping the user plane tunnels toward the CN and avoid data forwarding when relying on a central UP entity.    
What is the impact of supporting these implementations on the E1 standardization?
· In the bearer context setup procedure, the CU-CP needs to inform the CU-UP about the possibility of keeping the NG-U tunnel and avoid data forwarding. This can be done for example by adding in the Bearer Context Setup Request message a new optional IE that includes the existing NG-U DL TEIDs.
· In the bearer context setup procedure, the CU-UP needs to inform the CU-CP about the NG-U DL TEIDs that have been successfully kept. This is needed so that the CU-CP learns that data forwarding can be avoided. This can be done for example by adding in the Bearer Context Setup Response message a new optional IE that includes the NG-U DL TEIDs that have been successfully kept.
Based on the above observations, the standard impact of this solution is minimal. 
Proposal 2: 	RAN3 is kindly asked to agree with the stage-2 TP for TS 38.401 in Annex I, which describes the possibility of keeping the UP resources and avoiding data forwarding at handover with central UP entity.    
A proposal for including the required signalling over the E1 application protocol (Bearer Context Setup Request and Bearer Context Setup Response) is also provided in separate contributions. 
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed the impact of supporting optimized mobility and dual-connectivity solutions with centralized UP entity on the E1 interface standardization.  
Proposal 1: 	RAN3 is kindly asked to agree on supporting handover and dual-connectivity procedures that allow keeping the user plane tunnels toward the CN and avoid data forwarding when relying on a central UP entity.    
Proposal 2: 	RAN3 is kindly asked to agree with the stage-2 TP for TS 38.401 in Annex I, which describes the possibility of keeping the UP resources and avoiding data forwarding at handover with central UP entity.    
A proposal for including the required signalling over the E1 application protocol (Bearer Context Setup Request and Bearer Context Setup Response) is also provided in separate contributions.


Annex I: 
<<<<<<<<<< Change 1 for TS 38.401 >>>>>>>>>>

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. 


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. If the S1-U or NG-U tunnel can be kept during a handover or bearer type change procedure, the gNB-CU-CP may include the existing S1-U or NG-U DL TNL information. 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.

<<<<<<<<<< Change 2 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. 
	NOTE: If an NG-U termination for a PDU Session can be kept at handover, the source gNB-CU-CP notifies the target gNB-CU-CP about this possibility. The target gNB-CU-CP may provide the existing NG-U DL TNL information to the target gNB-CU-UP (step 2) and the gNB-CU-UP may respond with the NG-U DL TNL information that have been successfully kept (step 3),
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.

<<<<<<<<<< End of changes for TS 38.401 >>>>>>>>>>
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