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Introduction
[bookmark: _GoBack]This paper is a re-submission of R3-181293. It is based on the discussion in R3-182226.
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 the mobility solution for this scenario.   
Physical and logical models
The logical model for the split architecture described in TR 38.806 [1] 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 [2] 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 an 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.  
Mobility solution 
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. This offers the possibility of optimizing the handover 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 procedure does not violate the RAN3 logical model agreed in TR 38.806 [1]. This optimized handover procedure 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, a handover procedure that allows to keep the user plane tunnels toward the CN and to avoid data forwarding should be defined. This handover procedure does not violate the logical model in TR 38.806.   
Proposal 1: 	RAN3 is kindly asked to agree on a handover procedure that allows to keep the user plane tunnels toward the CN and avoid data forwarding.    
An example of this handover procedure is depicted in Figure 2. 


Figure 2: Example of HO procedure with S-CU-UP and T-CU-UP in the same physical entity.
The procedure consists of the following steps:
1. 	The source CU-CP (S-CU-CP) takes the handover decisions and sends the Xn HANDOVER REQUEST message to the target CU-CP (T-CU-CP). The Xn HANDOVER REQUEST message may contain a list of Source NG DL TEIDs.

2a-b. 	The T-CU-CP sends the E1 BEARER SETUP REQUEST message to the target CU-UP (T-CU-UP) that may include the list of Source NG DL TEIDs. The T-CU-UP allocates the resources for the bearers and sends the E1 BEARER SETUP RESPONSE message to the T-CU-CP. The T-CU-UP includes the F1 UL TEIDs and it may also include a list of NG DL TEIDs that have been successfully kept. 
3a-b. 	The T-CU-CP sends the F1 UE CONTEXT SETUP REQUEST message to the target gNB-DU (T-gNB-DU) including the F1 UL TEIDs. The T-gNB-DU allocates the resources for the UE and sends the F1 UE CONTEXT SETUP RESPONSE message to the T-CU-CP including the F1 DL TEIDs.
4a-b. 	The T-CU-CP sends the E1 BEARER MODIFICATION REQUEST message to the T-CU-UP including the F1 DL TEIDs. The T-CU-UP responds with the E1 BEARER MODIFICATION RESPONSE message. At this point, the target is prepared to serve the UE. 
5. 	The T-CU-CP sends the Xn HANDOVER REQUEST ACKNOWLEDGE message to the S-CU-CP that may include a list of NG DL TEIDs that have been successfully kept.
NOTE: steps 4a and 5 can be initiated in parallel. 
6a-b. 	The S-CU-CP sends the F1 UE CONTEXT MODIFICATION REQUEST message to the S-gNB-DU including the transmission stop indication and the RRC Reconfiguration message. The S-gNB-DU replies with the F1 UE CONTEXT MODIFICATION RESPONSE message. The S-gNB-DU also sends a Downlink Data Delivery Status (DDDS) to the S-CU-UP with the final frame indication. At this point, the T-CU-UP may start sending downlink data to the T-gNB-DU.
7a-b. 	The S-gNB-DU sends the RRC Reconfiguration message with mobility control information to the UE. The UE performs a Random-Access procedure toward the T-gNB-DU (not shown) and then sends the RRC Reconfiguration Complete message.
8. 	The T-gNB-DU sends the F1 UL RRC MESSAGE TRANSFER to the T-CU-CP including the RRC Reconfiguration Complete message. Afterwards, the T-CU-CP initiates a Path Switch Request procedure toward the 5GC (not shown). The T-CU-CP may include a list of NG-U DL TEIDs that remain unchanged.
9. 	The T-CU-CP sends the Xn UE CONTEXT RELEASE message to the S-CU-CP.
10a-b. The S-CU-CP performs a F1 UE CONTEXT RELEASE procedure toward the S-gNB-DU. 
11a-b. The S-CU-CP performs a E1 BEARER RELEASE procedure toward the S-CU-UP.
As illustrated in the above, the mobility procedure in Figure 2 can be supported with very limited impact on the specifications by adding some optional information about the NG DL TEIDs that can be kept over the Xn, NG and E1 interfaces. 
Proposal 2: 	RAN3 is kindly asked to agree in adding the optional information over the Xn, NG and E1 interfaces required to support the mobility procedure shown in Figure 2.     
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed mobility solution for scenario 2 in TR 38.806. 
Observation 1: 	One physical network node can implement multiple logical CU-UPs. Figure 1 depicts a possible (and likely) realization of scenario 2 in TR 38.806.  
Observation 2: 	To benefit from the separation of CP and UP, a handover procedure that allows to keep the user plane tunnels toward the CN and to avoid data forwarding should be defined. This handover procedure does not violate the logical model in TR 38.806.   
Proposal 1: 	RAN3 is kindly asked to agree on a handover procedure that allows to keep the user plane tunnels toward the CN and avoid data forwarding.    
Proposal 2: 	RAN3 is kindly asked to agree in adding the optional information over the Xn, NG and E1 interfaces required to support the mobility procedure shown in Figure 2.     
Proposal 3: 	RAN3 is kindly asked to agree with the TP for TS 38.401 in Annex I.
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Annex 1: TP for TS 38.401 (BL CR for SA)
[bookmark: _Toc296692904][bookmark: _Toc480193905]Start of Text Proposal for TS 38.401
8.X.Y		Mobility with centralized user plane
This clause describes the mobility procedure in case that the source CU-UP and the target CU-UP are implemented in the same physical entity. 

Figure X.Y-1: Handover procedure with S-CU-UP and T-CU-UP in the same physical entity.
The procedure consists of the following steps:
1. 	The source CU-CP (S-CU-CP) takes the handover decisions and sends the Xn HANDOVER REQUEST message to the target CU-CP (T-CU-CP). The Xn HANDOVER REQUEST message may contain a list of Source NG DL TEIDs.
2a-b. 	The T-CU-CP sends the E1 BEARER SETUP REQUEST message to the target CU-UP (T-CU-UP) that may include the list of Source NG DL TEIDs. The T-CU-UP allocates the resources for the bearers and sends the E1 BEARER SETUP RESPONSE message to the T-CU-CP. The T-CU-UP includes the F1 UL TEIDs and it may also include a list of NG DL TEIDs that have been successfully kept. 
3a-b. 	The T-CU-CP sends the F1 UE CONTEXT SETUP REQUEST message to the target DU (T-gNB-DU) including the F1 UL TEIDs. The T-gNB-DU allocates the resources for the UE and sends the F1 UE CONTEXT SETUP RESPONSE message to the T-CU-CP including the F1 DL TEIDs.
4a-b. 	The T-CU-CP sends the E1 BEARER MODIFICATION REQUEST message to the T-CU-UP including the F1 DL TEIDs. The T-CU-UP responds with the E1 BEARER MODIFICATION RESPONSE message. At this point, the target is prepared to serve the UE. 
5. 	The T-CU-CP sends the Xn HANDOVER REQUEST ACKNOWLEDGE message to the S-CU-CP that may include a list of NG DL TEIDs that have been successfully kept.
NOTE: steps 4a and 5 can be initiated in parallel. 
6a-b. 	The S-CU-CP sends the F1 UE CONTEXT MODIFICATION REQUEST message to the S-gNB-DU including the transmission stop indication and the RRC Reconfiguration message. The S-gNB-DU replies with the F1 UE CONTEXT MODIFICATION RESPONSE message. The S-gNB-DU also sends a Downlink Data Delivery Status (DDDS) to the S-CU-UP with the final frame indication. At this point, the T-CU-UP may start sending downlink data to the T-gNB-DU.
7a-b. 	The S-gNB-DU sends the RRC Reconfiguration message with mobility control information to the UE. The UE performs a Random-Access procedure toward the T-gNB-DU (not shown) and then sends the RRC Reconfiguration Complete message.
8. 	The T-gNB-DU sends the F1 UL RRC MESSAGE TRANSFER to the T-CU-CP including the RRC Reconfiguration Complete message. Afterwards, the T-CU-CP initiates a Path Switch Request procedure toward the 5GC (not shown). The T-CU-CP may include a list of NG-U DL TEIDs that remain unchanged.
9. 	The T-CU-CP sends the Xn UE CONTEXT RELEASE message to the S-CU-CP.
10a-b. The S-CU-CP performs a F1 UE CONTEXT RELEASE procedure toward the S-gNB-DU. 
11a-b. The S-CU-CP performs a E1 BEARER RELEASE procedure toward the S-CU-UP.

End of Text Proposal for TS 38.401
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