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Introduction
The possibility of keeping the DL UP termination point of the RAN-CN interface in case of inter node mobility and/or bearer type change was discussed at the last RAN3 meeting. A way-forward document was prepared based on the offline discussion (R3-183398) with the following proposals:
· Proposal 1: confirm that the deployment scenario with central UP is possible. Further study and consideration may be needed on possible impact (if any) on the logical model and related specifications.
· Proposal 2: confirm that the central UP scenario may introduce some benefits for efficient mobility and resource management. 
· Proposal 3: continue discussing possible solutions and impact analysis for supporting efficient mobility with central UP.
Even if there was no agreement, several companies supported the proposals above. In this contribution, we re-iterate on the scenario and the benefits of keeping the DL UP termination point of the RAN-CN interface in case of inter node mobility and/or bearer type change. We also re-propose our solution to enable it. Note that in this contribution we focus mostly on mobility (handover) aspects, while in R3-184151 we analyse more in details the dual-connectivity aspects.
Discussion
We first re-iterate on the scenario and the benefits, based on R3-183398. Then, we outline our solution for keeping the DL UP termination point of the RAN-CN interface in case of inter node mobility.
[bookmark: _Hlk517018834]Scenario and benefits
In TS 38.401, the following statement is captured:
· “One physical network element can implement multiple logical nodes.”
As recognized by most of companies at the previous RAN3 meeting, this statement enables a deployment where a “physical centralized UP entity” hosts multiple logical UP entities, as in Figure 1.
In the scenario depicted in Figure 1 it is possible to perform a handover where the source and the target logical UP entities are within the same physical central UP entity. This offers the possibility of optimizing the inter-node handover procedure by:  
(1) avoiding the need for changing the NG-U tunnel toward the core network;
(2) avoiding the need for data forwarding from source to target UP entity. 
For example, with reference to Figure 1, the UE may perform a handover from the orange gNB to the grey gNB, where the source CU-UP (orange CU-UP) and the target CU-UP (grey CU-UP) are within the same physical central UP entity. The physical central UP does not necessarily need to change the DL UP termination of the NG interface and data forwarding can be sorted out internally at the physical central UP entity. 
[image: ]
Figure 1: Deployment with central UP entity. Green boxes represent physical entities. Three logical RAN nodes (gNBs) are identified by different colors: orange, grey and blue

This scenario does not seem to violate the logical architecture and cardinality agreed in RAN3.
Observation 1: 	The central UP scenario does not violate the RAN3 logical model and cardinality.   
There are benefits in the central UP scenario, as descried in the following: 
· avoiding the need for changing the DL UP tunnel toward the core network allows to save a significant amount of signalling inside the CN: the MME or AMF can decide to keep unchanged the UL TEIDs and therefore to not trigger any signalling toward SGW or SMF / UPF.  
· avoiding the need for data forwarding make the forwarding faster and more efficient: no need to establish a data forwarding tunnel and no transport delay.
Observation 2: 	The central UP scenario introduces benefits in terms of efficient mobility and resource management.   
Impact of specification 
To enable the optimized mobility procedure described above in a multi-vendor environment (e.g., where source CU-CP and target CU-CP are from different vendors), some additional information need to be exchanged over the network interfaces:
· The source node (e.g., CU-CP) needs to inform the target node (e.g., CU-CP) about the possibility of keeping the RAN-CN tunnel and avoid data forwarding. This can be done for example by adding in the handover request message a new optional IE that includes the existing DL TEIDs.
· The target node (e.g., CU-CP) needs to inform the source node (e.g., CU-CP) about the NG-U tunnels that have been successfully kept. This can be done for example by adding in the handover response message a new optional IE that includes the DL TEIDs that have been successfully kept. This is needed for avoiding data forwarding.
· If the target node is split into a CU-CP and a CU-UP, then the corresponding information needs to be added also on the E1 interface in the bearer context setup request / response messages.   
· The target node needs to inform the core network (MME or AMF) that the DL TEIDs have been kept during the handover. This can be done by adding in the path switch request message a new optional IE that informs the AMF on whether the DL TEID tunnel is unchanged. This is needed for avoiding signalling in the core network. 
In conclusion, the standard impact of this solution is minimal, while the advantages in terms of performance (i.e., reduced handover interruption time) can be significant. 
Observation 3: 	The standard impact of the proposed solutions is minimal, while the corresponding gain can be significant.   

Proposal 1: 	RAN3 is kindly asked to agree with the stage-2 TP for TS 36.300 and 38.300 in R3-184156 and R3-184150, which describes the possibility of keeping the UP resources and avoiding data forwarding at handover.    
Proposal 2: 	RAN3 is kindly asked to agree with the stage-3 TP for TS 36.423 and TS 38.423 in R3-184155 and R3-184153, which introduces the signalling for informing the target node about the possibility of keeping UP resources.        
Proposal 3: 	RAN3 is kindly asked to agree with the stage-3 TP for TS 36.413 and TS 38.413 in R3-184154 and R3-184152, which introduces the signalling for informing the core network that the DL UP termination have been kept during handover.         
Proposal 4: 	RAN3 is kindly asked to agree with the stage-3 TP for 38.463 in R3-184157, which introduces the signalling over the E1 interface. 
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed mobility solution with central UP. 
Proposal 1: 	RAN3 is kindly asked to agree with the stage-2 TP for TS 36.300 and 38.300 in R3-184156 and R3-184150, which describes the possibility of keeping the UP resources and avoiding data forwarding at handover.    
Proposal 2: 	RAN3 is kindly asked to agree with the stage-3 TP for TS 36.423 and TS 38.423 in R3-184155 and R3-184153, which introduces the signalling for informing the target node about the possibility of keeping UP resources.        
Proposal 3: 	RAN3 is kindly asked to agree with the stage-3 TP for TS 36.413 and TS 38.413 in R3-184154 and R3-184152, which introduces the signalling for informing the core network that the DL UP termination have been kept during handover.         
Proposal 4: 	RAN3 is kindly asked to agree with the stage-3 TP for 38.463 in R3-184157, which introduces the signalling over the E1 interface. 
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