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1
Introduction

At RAN#37 meeting, the new WI: Enhancements for SRNS Relocation Procedure was approved. 

The objectives of the WI is to reduce delay, signalling and processing load compared to current/Rel7 SRNS Relocation procedure. 

This contribution introduces one solution for the enhanced SRNS Relocation procedure and propose to add the text in the RAN3 internal TR.
2
Proposal on Enhanced SRNS Relocation procedure
For fulfilling the main requirements for the enhanced SRNS Relocation which reduce the signalling/processing load and HO delay, the reduction of the required messages exchanged over Iu/Iur is one of the area should be considered. Especially, in the architecture variant that RNC functionalities are merged in the Node B, which was agreed in Rel7 SI: FDD HSPA Evolution, since the SRNS relocation is executed every Inter-Node HO, it is preferable to reduce the messages exchanged over Iu interface for reducing load in CN side. 
In case of UE Involved relocation, four RANAP messages containing an RRC container are exchanged over Iu. The size of RRC container is around 180-300 bytes (in case one RAB is configured) and the size of the complete RANAP message including the RRC container is around 250-400 bytes depending on the scenario, whereas other RANAP messages exchanged over Iu have very small size. It is very helpful to reduce the number of messages containing RRC Containers for the reduction of signalling and processing load. 

Considering the above motivation for the enhanced SRNS Relocation, the proposal which has been listed in the TR25.999, applying same approach as LTE Inter-eNode B X2 HO could be considered as one of the enhanced SRNS relocation schemes. In principle, the messages exchanged over X2 can be applied for Iur.i.e. as RNSAP message. This kind of relocation is applied for intra-SGSN relocation only and Rel7 SRNS Relocation (Iu initiated where CN is involved in relocation preparation) is executed for inter-SGSN relocation. Thus the solution is similar to that of LTE.
The enhanced SRNS relocation can only be executed with SGSN supporting the new relocation scheme so that, similar to the RNC-ID Extension, RNC needs to be implemented to manage the scenario where the SGSN does not support the enhanced relocation, i.e. the execution of the new relocation scheme can be prohibited by properly setting respective configuration parameter. 

The signalling flow for the following relocation scenarios based on the proposal in the TR is Figure 1, 2 and 3.

-
Combined Hard Handover and SRNS relocation (UE Involved Relocation)

-
Combined Cell/URA update and SRNS relocation (UE Not Involved Relocation)

-
SRNS relocation (UE Not Involved Relocation)

Combined Hard Handover and SRNS relocation

[image: image1.emf]UE

Source 

RNC

Target 

RNC

SGSN

1: RRC Measurement Report

Decide to execute 

relocation

2: Relocation Request+

 (RRC Container)

3: Relocation Request Ack+

(RRC Container)

4: Physical Channel Reconfiguration

(5: Relocation Commit)

Start Data Forwarding

RLC ACK

L1 Synchronisation and reception of NBAP: RL Restore indication

6: Physical Channel Reconfiguration Complete

7: Relocation Complete+

8: Relocation Complete Ack+

9: Resource Release


Figure 1: Combined Hard Handover and SRNS relocation
In the proposed alternative, it is considered that the Iur interface exists between the source RNC and Target RNC. Note: If Iur interface is not existing, the traditional SRNS relocation will be used (HHO via core network)
Optimized SRNS Relocation flow:
1. Based on the measurement reports, Source RNC decided to relocate the UE to a neighboring RNC (Target RNC).

2. Source RNC sends RNSAP Relocation Request+ message to the Target RNC, with the required information for the Target RNC to start the HO preparation. Target RNC may perform Admission control, configures the necessary resources on the Target side .
3. Target RNC decides to accept the request and replies RNSAP Relocation Request Ack+ with RRC Reconfiguration message executes SRNS relocation to UE to the Source RNC.

4. Source RNC sends the RRC Reconfiguration message (e.g. Physical Channel Reconfiguration) to the UE, with the required physical channel information etc on the Target cell. 
5. On receiving the RLC layer Acknowledge from UE, Source RNC sends RNSAP Relocation Commit to the Target eNodeB. Necessary information for data forwarding is contained in the message and start data forwarding if it is required. (deail of data forwarding is FFS)
6. Targer RNC receives RRC Physical Channel Reconfiguration Complete on target cell.
7. Target RNC sends the RANAP Relocation Complete+ message to the SGSN, indicating relocation is happened on the UE.

8. SGSN configures the necessary Iu resources for the Target RNC and acknowledges with “RANAP Relocation Complete Ack+” Message to the Target RNC.

9. Target RNC initiates release of the resources in the source RNC by sending RNSAP: Resource Release.   

Combined Cell/URA update and SRNS relocation
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Figure 2: Combined Cell/URA Update and SRNS relocation
1. UE reselect the cell under neighbouring RNC of current SRNC and send Cell/URA Update. 
2. The RNC(Target RNC) forwards Cell Update to the source RNC. 
3. Source RNC decided to relocate the UE to the neighboring RNC (Target RNC) and sends RNSAP Relocation Request+ message to the Target RNC, with the required information for the Target RNC to start the HO preparation. Target RNC may perform Admission control, configures the necessary resources on the Target side .
4. Target RNC decides to accept the request and replies RNSAP Relocation Request Ack+ .

5. Source RNC sends RNSAP Relocation Commit to the Target eNodeB and start data forwarding if it is required. (deail of data forwarding is FFS)
6. Targer RNC sends UE e.g. RRC UTRAN Mobility Inforamtion to inform the new S-RNTI for the UE
7. Target RNC receives the UTRAN Mobility Information Confirm from the UE.
8. Target RNC sends the RANAP Relocation Complete+ message to the SGSN, indicating relocation is happened on the UE.

9. SGSN configures the necessary Iu resources for the Target RNC and acknowledges with “RANAP Relocation Complete Ack+” Message to the Target RNC.

10. Target RNC initiates release of the resources in the source RNC by sending RNSAP: Resource Release.   

SRNS relocation
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Figure 3: SRNS relocation
1. RL(s) have been established between UE and DRNC(Targer RNC). 
2. Source RNC decided to relocate the UE to the DRNC (Target RNC) and sends RNSAP Relocation Request+ message to the Target RNC. And the Target RNC may perform Admission control, configures the necessary resources on the Target side. Signaling flow after 2 is same with 4-10 in signaling flow for Combined Cell/URA Update and SRNS relocation in Figure 2 above. 
Advantage of this alternative: 
The followings are main advantanges on the proposal.
· The total number of required messages exchanged over the Iu interface is just only two wheras the Rel7 relocation requires eight messages. So one can see that this scheme can significantly reduce CN load and HO delay.  

· The number of message containing an RRC container is two in the UE involved case and one in the UE not involved case, so that the total signalling load (data volume for the required messages) required for this alternative is almost equal or less than half of the one required in Rel7 Relocation.   
Open Issue: 

The following issues are FFS.
· Data Forwarding: 

· NAS Handling 

· etc.
3
Conclusion
It is proposed to discuss proposal in section 2 and agree to text proposal in Aneex into the RAN3 internal TR.

ANNEX: Text Proposal
6.x
Solution x

6.x.1
General

The solution takes same approaches with LTE inter-eNode B X2 HO, which is initiated by X2 message. 

The CN node is not involved until the relocation is completed in UE, thus, RANAP messages exchanged between CN and RNCs is significantly reduced. 

The enhanced relocation is applicable only for intra-SGSN relocation. The Rel7 type of relocation, in which the CN is involved in relocation preparation, shall be executed in inter-SGSN case even if the RNC supports the enhanced relocation. 

The enhanced relocation is not applicable in such deployment scenario where SGSN does not support the new relocation scheme. RNC needs to be implemented to manage the scenario where the SGSN does not support the enhanced relocation, i.e. the execution of the new relocation scheme can be prohibited by properly setting respective configuration parameter.  
6.x.2
Signalling Flows
The signalling flow for solution x for the enhanced SRNS Relocation procedure are in the Figure x1, x2. and x3.
Combined Hard Handover and SRNS relocation
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Figure x1: Combined Hard Handover and SRNS relocation
In the proposed alternative, it is considered that the Iur interface exists between the source RNC and Target RNC. Note: If Iur interface is not existing, the traditional SRNS relocation will be used (HHO via core network)
Optimized SRNS Relocation flow:
1. Based on the measurement reports, Source RNC decided to relocate the UE to a neighboring RNC (Target RNC).

2. Source RNC sends RNSAP Relocation Request+ message to the Target RNC, with the required information for the Target RNC to start the HO preparation. Target RNC may perform Admission control, configures the necessary resources on the Target side .
3. Target RNC decides to accept the request and replies RNSAP Relocation Request Ack+ with RRC Reconfiguration message executes SRNS relocation to UE to the Source RNC.

4. Source RNC sends the RRC Reconfiguration message (e.g. Physical Channel Reconfiguration) to the UE, with the required physical channel information etc on the Target cell. 
5. On receiving the RLC layer Acknowledge from UE, Source RNC sends RNSAP Relocation Commit to the Target eNodeB. Necessary information for data forwarding is contained in the message and start data forwarding if it is required. (deail of data forwarding is FFS)
6. Targer RNC receives RRC Physical Channel Reconfiguration Complete on target cell.
7. Target RNC sends the RANAP Relocation Complete+ message to the SGSN, indicating relocation is happened on the UE.

8. SGSN configures the necessary Iu resources for the Target RNC and acknowledges with “RANAP Relocation Complete Ack+” Message to the Target RNC.

9. Target RNC initiates release of the resources in the source RNC by sending RNSAP: Resource Release.   

Combined Cell/URA update and SRNS relocation
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Figure x2: Combined Cell/URA Update and SRNS relocation
1. UE reselect the cell under neighbouring RNC of current SRNC and send Cell/URA Update. 
2. The RNC(Target RNC) forwards Cell Update to the source RNC. 
3. Source RNC decided to relocate the UE to the neighboring RNC (Target RNC) and sends RNSAP Relocation Request+ message to the Target RNC, with the required information for the Target RNC to start the HO preparation. Target RNC may perform Admission control, configures the necessary resources on the Target side .
4. Target RNC decides to accept the request and replies RNSAP Relocation Request Ack+ .

5. Source RNC sends RNSAP Relocation Commit to the Target eNodeB and start data forwarding if it is required. (deail of data forwarding is FFS)
6. Targer RNC sends UE e.g. RRC UTRAN Mobility Inforamtion to inform the new S-RNTI for the UE
7. Target RNC receives the UTRAN Mobility Information Confirm from the UE.
8. Target RNC sends the RANAP Relocation Complete+ message to the SGSN, indicating relocation is happened on the UE.

9. CN configures the necessary Iu resources for the Target RNC and acknowledges with “RANAP Relocation Complete Ack+” Message to the Target RNC.

10. Target RNC initiates release of the resources in the source RNC by sending RNSAP: Resource Release.   

SRNS relocation
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Figure x3: SRNS relocation
1. RL(s) have been established between UE and DRNC(Targer RNC). 
2. Source RNC decided to relocate the UE to the DRNC (Target RNC) and sends RNSAP Relocation Request+ message to the Target RNC. And the Target RNC may perform Admission control, configures the necessary resources on the Target side. Signaling flow after 2 is same with 4-10 in signaling flow for Combined Cell/URA Update and SRNS relocation in Figure 2 above. 
Advantage of this alternative: 
· The total number of required messages exchanged over the Iu interface is just only two wheras the Rel7 relocation requires eight messages. So one can see that this scheme can significantly reduce CN load and HO delay.  

· The number of message containing an RRC container is two in the UE involved case and one in the UE not involved case, so that the total signalling load (data volume for the required messages) required for this alternative is almost equal or less than half of the one required in Rel7 Relocation.   
6.x.3
Open Issues
The following issues are FFS for the solution.
· Data Forwarding: 

· NAS Handling etc
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