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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

This present document is for the 3GPP Release 8 Work Item “Enhancements for SRNS Relocation Procedure”(see [1]). 
The purpose of the present document is to aid TSG RAN WG3 to standardise the signalling on UTRAN interfaces for enhancing the SRNS Relocation procedure which reduces the delay, signalling load and processing load etc. 
This document is intended to gather all information in order to compare the solutions and to draw a conclusion on the way forward.

This document is a ‘living’ document, i.e. it is permanently updated and presented to TSG-RAN meetings.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TD RP-070759: "Proposed WI on Enhancements for SRNS Relocation Procedure".
[2]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [2] apply.

For the purposes of the present document, the following terms and definitions apply.

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

HSPA
High Speed Packet Access
SRNS 
Serving Radio Network Controller

4
Background and Introduction
The Release 7 Study Item “Scope of future FDD HSPA Evolution” mainly focussed on a deployment scenario, which is compliant with the current Rel-7 architecture, and resulted in introducing protocol support for this scenario where RNC functionality is merged with the NodeB. Some functions for this scenario were agreed to be introduced for Release 7 during the study item phase. 
One aspect that the Release 7 work did not completely cover was the improvement for the mobility in the aforementioned scenario where SRNS Relocation happens more frequently.

At the 3GPP TSG RAN #37 meeting, the Work Item Description on “Enhancements for SRNS Relocation Procedure” was approved [1].

The objective of this working item is to improve the SRNS Relocation procedure such that delay and signalling and processing load are reduced.

Special attention shall be paid to interworking aspects with previous versions of the affected protocol specifications
5
Requirements

Editor's note: This subsection should contain general requirements
Enhanced SRNS Relocation procedure

· should reduce delay 

· should reduce signaling and processing load in CN.

· shall be able to be operated for Rel99 UE. 

· shall support operation in UTRAN deployment scenarios where Iub is deployed and in deployment scenarios where RNC functionality is merged with the NodeB. 

· shall support operation on PS Core. Application of Enhanced SRNS relocation to CS Core is FFS.

· shall support operation on both UE Involved and UE Not Involved Relocations.
6
Study Areas

The main text of the document should start here, after the above clauses have been added.
6.1
Solution 1
6.1.1
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.  

6.1.2
Signalling Flows
The signalling flow for solution 1 for the enhanced SRNS Relocation procedure are in the Figure-6.1- 1, Figure-6.1- 2 and Figure-6.1- 3.
Combined Hard Handover and SRNS relocation
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Figure-6.1- 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 decides 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 and configures the necessary resources on the Target side.
3. Target RNC decides to accept the request and replies an RNSAP Relocation Request Ack+ containing RRC Reconfiguration message 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 RNC. Necessary information for data forwarding is contained in the message data forwarding is started if it is required. (detail of data forwarding is FFS)
6. Target RNC receives RRC Physical Channel Reconfiguration Complete on target cell.
7. Target RNC sends the RANAP Relocation Complete+ message to the SGSN, indicating that 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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[1] Figure-6.1- 2: Combined Cell/URA Update and SRNS relocation
1. UE reselect the cell under neighbour 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 neighbor 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 and 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 RNC and start data forwarding if it is required. (detail of data forwarding is FFS)
6. Target RNC sends UE e.g. RRC UTRAN Mobility Information 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 that 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-6.1- 3: SRNS relocation
1. RL(s) have been established between UE and DRNC(Target RNC). 
2. Source RNC decides to relocate the UE to the DRNC (Target RNC) and sends RNSAP Relocation Request+ message to the Target RNC. The Target RNC may perform Admission control and configures the necessary resources on the Target side. Signaling flow after 2 is same with 4-10 describing signaling flow for Combined Cell/URA Update and SRNS relocation in Figure-6.1- 2 above. 
Advantage of this alternative: 
· The total number of required messages exchanged over the Iu interface is just only two whereas 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.   
6.1.3
Comparison to Rel7 Relocation

· Configuration parameter tells CN’s capability is required to be set in each RNC for prohibiting the execution of the enhanced relocation.
· Relocation preparation procedure is executed on Iur interface, i.e. Relocation Request and Relocation Request ACK is sent via the Iur interface

· Resource is not reserved on the Iu interface to target RNC until the relocation in RAN is completed. 
· Relocation Complete message is acknowledged by the SGSN

· The release of resources is triggered by the target RNC; the corresponding Resource Release message is directly sent on the Iur interface, after the reception of the Relocation Complete ACK message
6.1.4
Open Issues

The following issues are FFS for the solution.
· Data Forwarding

· NAS Handling
· Inter-working with legacy CN

· Utilization of RANAP Iu Release procedure instead of Iur:Resource Release procedure
· One GTP Tunnelling Solution
· Timing to send Iur: Resource Release message, e.g. possibility to send the message before a reception of Relocation Complete ACK+.
7
Agreements 

The main text of the document should start here, after the above clauses have been added.

8
Specification Impact and associated Change Requests

The main text of the document should start here, after the above clauses have been added.

Annex A:
Change history

It is usual to include an annex (usually the final annex of the document) for reports under TSG change control which details the change history of the report using a table as follows:

	Date
	TSG #
	TSG Doc.
	Subject/Comment

	2007-10
	RAN3#57bis
	R3-071922
	Skeleton TR

	2007-11
	RAN3#58
	R3-07xxxx
	TR updated with 
- Inclusion of Annex(with removal of the last bullet) of R3-071999
- Inclusion of Annex of R3-072000

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	














_1252855565.vsd
2: Relocation Request+
 (RRC Container)


3: Relocation Request Ack+


(4: Relocation Commit)


Start Data Forwarding


8: Relocation Complete ACK+


UE


Source 
RNC


Target 
RNC


SGSN


7: Relocation Complete+


9: Resource Release


1: RL is established between UE and Target RNC


5: UTRAN Mobility Information


6: UTRAN Mobility Information Confirm



_1252855596.vsd
3: Relocation Request+
 (RRC Container)


4: Relocation Request Ack+


(5: Relocation Commit)


Start Data Forwarding


UE


Source 
RNC


Target 
RNC


SGSN


8: Relocation Complete+


1: Cell/URA Update


6: UTRAN Mobility Information


7: UTRAN Mobility Information Confirm


9: Relocation Complete ACK+


10: Resource Release


2: UL STI (Cell/URA Update)



_1252855394.vsd
UE


Source 
RNC


Target 
RNC


SGSN


1: RRC Measurement Report


Decide to execute relocation


2: Relocation Request+
 (RRC Container)


8: Relocation Complete Ack+


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+


9: Resource Release



