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1 Introduction
In the RAN3 #38 meeting, NEC introduced a UTRAN evolved architecture proposing a cell - UE split inside the study area of TR25.897. One of the comments brought up during the meeting was regarding how would SRNS relocation be handled in this architecture. This contribution addresses this issue.

2 SRNS relocation in UE -Cell architectural split

The figures below show the signalling flow for SRNS relocation in the UE - Cell split architecture.

RNC IDs are assigned to RCS in the same way as they are to RNCs in R99 / Rel-4 / Rel-5 architecture.
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Figure n. SRNS relocation within RCS / UPS architecture.

Note that the Source RCS takes the decision to perform Serving RNC relocation procedure. The Source RCS also decides into which RCS (Target RCS) the Serving RNC functionality is to be relocated. 

1. The source RCS sends Relocation Required message to CN nodes.

Parameters: target RNC identifier, Information field that the CN node(s) shall pass transparently to the target RCS. This transparent field contains the UE identifier, number of CN nodes and other data. Upon reception of Relocation Required message the CN element prepares itself for the switch and may also suspend user data traffic and/or signalling between UE and itself for some bearers.

2.  When preparation is completed the CN node conveys a Relocation Request message to the target RCS.
Parameters: indication of which bearers should be routed towards this CN node, transparent information field sent by the source RCS, UE identifier.

The target RCS uses the UE identifier to link the requests from multiple CN nodes (if applicable) to each other and to the resources (e.g. Iub links) that the UE is currently using.

The target RCS uses the information received the transparent container (d-RNTI or Target Cell ID) to identify the UPS (Target UPS) towards which the relocation of user plane is to be performed.

3. The Target RCS requests the Target UPS to establish a bearer connection to the CN node. If needed, ALCAP procedures are used to establish the bearer connection.

4. The Target UPS establishes the Iu transport bearer connection towards the CN node.

5. The Target UPS notifies the Target RCS that the bearer connection to the CN node has been setup.

6. When the target RCS has completed its preparation phase, Relocation Request Acknowledge message is sent to CN.

7. When the CN node is ready for the SRNC move, the CN node indicates the completion of preparation phase at the CN side for the SRNS Relocation by sending the Relocation Command message to the source RCS.

8. When the source RCS has received Relocation Command messages from all the CN nodes, the source RCS sends a message to the source UPS to inform this UPS that relocation can take place.

9. When the source UPS receives an indication from the source RCS that relocation can take place, the source UPS sends a Relocation Commit message to the target UPS to request the target UPS to proceed with the Relocation.

10. When the target UPS receives a Relocation Commit from the source UPS, it sends a NOTIFY message to the target RCS, indicating that relocation can take place.

11. The target RCS sends the Relocation Detect message to the involved CN nodes and also executes both the DL and UL switch for all bearers at the earliest suitable time instance. 

After the switch UL traffic from Node B's is routed via the newly established Macro Diversity Combiner to the new MAC/RLC entities and finally to the correct Iu transport bearer. UL data transmission to the old Iur transport bearer is ceased. Upon reception of Relocation Detect message, the CN may switch the user plane from the source UPS to the target UPS.
DL data arriving from the new Iu link is routed to newly established RLC entities, to the MAC and to the Macro Diversity Splitter and Nodes B. The DL data received from the old Iur is discarded.

12. Immediately after a successful switch at RCS/UPS, target RCS (=SRNC) sends Relocation Complete messages to the involved CN nodes.
If the User plane has not been switched at Relocation Detect, the CN switches from the old Iu transport bearers to the new ones.

13. After a successful switch at the CN node, the CN node initiates the release of the Iu connection to the source RCS by sending the RANAP message Iu Release Command.

14. Upon reception of the release requests from the CN node(s) the old Source RCS executes all necessary procedures to release all visible UTRAN resources that were related to the RRC connection in question. Among other things, the old Source RCS sends a command to the old Source UPS to remove the Iu transport bearer connection to the CN Node(s).

15. The old Source UPS removes the Iu transport bearer connections to the CN Node(s). It uses ALCAP if required to perform such task.

16. Once the Iu transport bearer connection is removed, the old Source UPS notifies the old Source RCS that the bearer has been removed.

17. Source RCS confirms the Iu release to the CN nodes sending the message Iu Release Complete. 
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Figure n+1. SRNS relocation from RCS / UPS to R99 RNC.

Note that the Source RCS takes the decision to perform Serving RNC relocation procedure. The Source RCS also decides into which RNC (Target RNC) the Serving RNC functionality is to be relocated. 

1. The source RCS sends Relocation Required message to CN nodes.

Parameters: target RNC identifier, Information field that the CN node(s) shall pass transparently to the target RNC. This transparent field contains the UE identifier, number of CN nodes and other data. Upon reception of Relocation Required message the CN element prepares itself for the switch and may also suspend user data traffic and/or signalling between UE and itself for some bearers.

2.  When preparation is completed the CN node conveys a Relocation Request message to the target RNC.
Parameters: indication of which bearers should be routed towards this CN node, transparent information field sent by the source RCS, UE identifier.

The target RNC uses the UE identifier to link the requests from multiple CN nodes (if applicable) to each other and to the resources (e.g. Iub links) that the UE is currently using.

3. The Target RNC establishes the Iu transport bearer connection towards the CN node.

4. When the target RNC has completed its preparation phase, Relocation Request Acknowledge message is sent to CN.

5. When the CN node is ready for the SRNC move, the CN node indicates the completion of preparation phase at the CN side for the SRNS Relocation by sending the Relocation Command message to the source RCS.

6. When the source RCS has received Relocation Command messages from all the CN nodes, the source RCS sends a message to the Source UPS to inform this UPS that relocation can take place.

7. When the source UPS receives an indication from the source RCS that relocation can take place, the source UPS sends a Relocation Commit message to the target RNC to request the target RNC to proceed with the Relocation.

8. The target RNC sends the Relocation Detect message to the involved CN nodes and also executes both the DL and UL switch for all bearers at the earliest suitable time instance. 

After the switch UL traffic from Node B's is routed via the newly established Macro Diversity Combiner to the new MAC/RLC entities and finally to the correct Iu transport bearer. UL data transmission to the old Iur transport bearer is ceased. Upon reception of Relocation Detect message, the CN may switch the user plane from the source UPS to the target RNC.
DL data arriving from the new Iu link is routed to newly established RLC entities, to the MAC and to the Macro Diversity Splitter and Nodes B. The DL data received from the old Iur is discarded.

9. Immediately after a successful switch at RCS/UPS, target RNC (=SRNC) sends Relocation Complete messages to the involved CN nodes.
If the User plane has not been switched at Relocation Detect, the CN switches from the old Iu transport bearers to the new ones.

10. After a successful switch at the CN node, the CN node initiates the release of the Iu connection to the source RCS by sending the RANAP message Iu Release Command.

11. Upon reception of the release requests from the CN node(s) the old source RCS executes all necessary procedures to release all visible UTRAN resources that were related to the RRC connection in question. Among other things, the old source RCS sends a command to the old source UPS to remove the Iu transport bearer connection to the CN Node(s).

12. The old source UPS removes the Iu transport bearer connections to the CN Node(s). It uses ALCAP if required to perform such task.

13. Once the Iu transport bearer connection is removed, the old source UPS notifies the old source RCS that the bearer has been removed.

14. Source RCS confirms the Iu release to the CN nodes sending the message Iu Release Complete.
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Figure n+2. SRNS relocation from R99 RNC to RCS / UPS architecture.

Note that the Source RNC takes the decision to perform Serving RNC relocation procedure. The Source RNC also decides into which RNC (Target RNC) the Serving RNC functionality is to be relocated. 

1. The source RNC sends Relocation Required message to CN nodes.

Parameters: target RNC identifier, Information field that the CN node(s) shall pass transparently to the target RNC. This transparent field contains the UE identifier, number of CN nodes and other data. Upon reception of Relocation Required message the CN element prepares itself for the switch and may also suspend user data traffic and/or signalling between UE and itself for some bearers.

2.  When preparation is completed the CN node conveys a Relocation Request message to the target RCS.
Parameters: indication of which bearers should be routed towards this CN node, transparent information field sent by the source RNC, UE identifier.

The target RCS uses the UE identifier to link the requests from multiple CN nodes (if applicable) to each other and to the resources (e.g. Iub links) that the UE is currently using.

The target RCS uses the information received the transparent container (d-RNTI or Target Cell ID) to identify the UPS (Target UPS) towards which the relocation of user plane is to be performed.

3. The Target RCS requests the Target UPS to establish a bearer connection to the CN node. If needed, ALCAP procedures are used to establish the bearer connection.

4. The Target UPS establishes the Iu transport bearer connection towards the CN node.

5. The Target UPS notifies the Target RCS that the bearer connection to the CN node has been setup.

6. When the target RCS has completed its preparation phase, Relocation Request Acknowledge message is sent to CN.

7. When the CN node is ready for the SRNC move, the CN node indicates the completion of preparation phase at the CN side for the SRNS Relocation by sending the Relocation Command message to the source RNC.

8. When the source RNC has received Relocation Command messages from all the CN nodes, the source RCS sends a Relocation Commit message to the target UPS to request the target UPS to proceed with the Relocation.

9. When the target UPS receives a Relocation Commit from the source RNC, it sends a NOTIFY message to the target RCS, indicating that relocation can take place.

10. The target RCS sends the Relocation Detect message to the involved CN nodes and also executes both the DL and UL switch for all bearers at the earliest suitable time instance. 

After the switch UL traffic from Node B's is routed via the newly established Macro Diversity Combiner to the new MAC/RLC entities and finally to the correct Iu transport bearer. UL data transmission to the old Iur transport bearer is ceased. Upon reception of Relocation Detect message, the CN may switch the user plane from the source RNC to the target UPS.
DL data arriving from the new Iu link is routed to newly established RLC entities, to the MAC and to the Macro Diversity Splitter and Nodes B. The DL data received from the old Iur is discarded.

11. Immediately after a successful switch at RNC, target RCS (=SRNC) sends Relocation Complete messages to the involved CN nodes.
If the User plane has not been switched at Relocation Detect, the CN switches from the old Iu transport bearers to the new ones.

12. After a successful switch at the CN node, the CN node initiates the release of the Iu connection to the source RCS by sending the RANAP message Iu Release Command.

13. Upon reception of the release requests from the CN node(s) the old source RNC executes all necessary procedures to release all visible UTRAN resources that were related to the RRC connection in question. Among other things, the old source RCS sends a command to the old source RNC to remove the Iu transport bearer connection to the CN Node(s).

14. Source RNC confirms the Iu release to the CN nodes sending the message Iu Release Complete.
3 Proposal

It is proposed to include section 2 of this document into a new section on sample information flows in the UE-Cell split part of TR 25.897.
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