TSG-RAN Working Group 3 
TSGR3#15: R3-00-1060
Berlin, Germany, 21– 25 August 2000

Source:  
AT&T

For:
Discussion

Title:
Proposed Changes for Handover/SRNC Relocation Procedure 


1 Introduction

Service continuity defined in TR 22.976, section 7.71 and 7.74 can be implemented in RAN through handover and cell reselection (soft handover is not supported in GERAN). Both these mechanisms are associated with SRNC relocation. Currently, handover and SRNC relocation procedure is defined in TS 23.060 without bi-casting being considered. This paper will raise some concerns on existing SRNC relocation and handover procedure as well as some special requirements related to GERAN. Finally, it proposes some changes to SRNC relocation and handover procedures defined in TS 23.060 for further discussion. 

2 Motivations

· Accommodate both UTRAN and GERAN real time handover requirement

· Try to use existing Iur interface as much as possible for handover and relocation signaling, if it is available

· Improve handover response speed and reduce service interruption caused by handover and SRNC relocation

· Improve the integrity of the procedure

3 Discussions on Existing Handover Procedure

3.1 RAN Controlled Handover with Iur

In real time IP network, the responsibility of handover control is not Core Network any more. Source RNC will coordinate handover activities among RNCs and SGSNs. The final handover decision will be made by serving RNC according to the feedback from other RNCs and SGSN. Iur is a logical inter RNC interface, which provides with a direct signaling path among RNCs. With Iur, it is not necessary to send inter RNC signaling for handover via SGSN in CN.

The handover procedure proposed in 23.060 is following the tradition of CS domain handover procedure. The handover command is still initiated from CN and coordinated with RNCs. Almost all inter RNC signaling messages are routed through Core Network without taking the advantage of Iur interface.

3.2 Direct Inter RNC Signaling via Iur may Shorten HO Response Time

For inter RNC handover, the source RNC needs to initially send handover request message to potential destination RNC to request the availability of radio resources. This message can be directly sent over Iur interface to the RNC, rather then routed trough source SGSN, then destination SGSN. With direct connection provided by Iur, the response time of “Handover Required” message from target RNC could be much fast.  In general, radio resources will be the bottleneck of the network resource pool. Logically, the availability of radio resource needs to be checked first. If it is not available, it is no need to request network resources. Then, source RNC can send the request message to another potential destination RNC in an efficient manor. 

According to current procedure defined in TS23.060, handover request message is sent to source SGSN first, then forwarded to destination SGSN. Destination SGSN will again forward the message to target RNC. Destination SGSN starts network resource allocation as soon as the handover request message is received. If radio resource is not available, destination SGSN has to release the network resource that had already been allocated and forward a negative response to source RNC via source SGSN. This procedure will take much longer time comparing to Iur signaling approach and it is not necessary. It also potentially wastes some CN resources.

3.3 Bi-casing may Improve Service Interruption

R00 GERAN only supports the control plane of Iur interface for inter RNC signaling. The user plane functionality is not supported at least in R00. This mean another path needs to be set up to support data forwarding. This may potentially increase the service interruption time on both voice and data services in GERAN during a handover.  

In order to minimize the service interruption caused by handover or SRNC relocation, Bi-casting scheme has been proposed for UTRAN by several companies. It includes the bi-casting from SGSN for intra SGSN handover and bi-casting from GGSN for intra GGSN handover. However, the agreement has not been reached yet in RAN3 and S2. Considering the interruption caused by handover, bi-casting may be the better solution to minimize handover service interruption.

3.4 Flexibility for Supporting Inter UTRAN and GERAN Handover
One of the reasons that GERAN defines Iur interface control plane for inter RNC signaling is for supporting future inter UTRAN and GERAN handover in real time IP domain. This requires a common handover procedure and compatible signaling messages between GERAN and UTRAN. With such a compatible handover procedure, the inter system handover between UTRAN and GERAN can be handled with a  much smooth manor. No extra inter system message routing for handover is required. The handover decision is made through coordinations between source and destination RNCs without too much involvement of CN.

With such a procedure, the availability of radio resource in other system is always verified at the beginning to avoid unnecessary network resource allocation. Two RNCs can interact directly through Iur interface without any messages routing through CN network. This simplifies the handover procedure in CN and also reduce a lot of unncessary processing caused by handover in CN. As a result, the performance and efficiency of inter system hadover will be much better.

4 Proposed Changes 

Based on above discussion, we like to propose a few changes to existing SRNC relocation and handover procedures defined in 23.060 for further discussion. There are 4 potential handover procedures attached to this paper. They are:

Figure 1. Inter SGSN Handover and SRNC Relocation Procedure (w.o Bi-casting)
Figure 2. Inter SGSN Handover and SRNC Relocation Procedure (w.i. Bi-casting)
Figure 3. Inter SGSN Handover and SRNC Relocation Procedure (w.o BI-casting)
Figure 4. Inter SGSN Handover and SRNC Relocation Procedure (w.i. Bi-casting)
All these four procedures are using Iur interface for inter RNC signaling. However, the procedures in Figure 1 and 2 still use core network to forward initial handover request message. Unless some mandatory processing or procedure has to be completed in source SGSN, initial handover request message may not have to go through source SGSN. This is the reason that the procedures in Figure 3 and 4 directly send initial handover request message to destination RNC without going through source SGSN.

The difference between Figure 1, 3, and Figure 2, 4 is the bi-casting. The procedures in Figure 2&4 uses GGSN bi-casting to minimize the service interruption during handover, and the procedure in Figure 1&3 just switches RAB at GGSN to support the handover. Considering the handover performance, reliability and the special case in GERAN, GGSN bi-casting is a preferred solution, unless the procedure in Figure 1&3 are proved with either identical or better performance.
In the case of bi-casting (Figure 2&4) is used, following points need to be considered:

· Bi-casting should be started as soon as target RNC gets confirmed that required resource is available to minimize data transmission gap

· Message 9 – Forwarding of Data is not required for RAN hard handover if the bi-casting is used and started early enough to eliminate any information loss for data services caused by handover and relocation

· Message 10 – Relocation Detect may not be needed for GERAN in bi-casting case, since it does not trigger any transactions on network side
Following changes are proposed that can be applied to both cases

1. Send “Relocation Response” message from target RNC to serving RNC through Iur interface directly, rather than through CN

2. Combine "Relocation Commit" and "Forward SRNS Context" into one message, which is sent through Iur interface rather than through SGSNs.

3. Add a message "Relocation Commit Response" message to confirm the SRNS context has been properly set in target RNC and new SGSN. This message may not be needed if reliable communication between serving RNC and target RNC is available.
4. Add "Forward Relocation Complete" message from new SGSN to GGSN to stop data flow bi-casting.

5 Proposed Actions

The purpose of the contribution is trying to raise the attention to issues related to real time PS domain handover for GERAN. Since GERAN and UTRAN has to share the same procedure and the same Core Network. Early consideration of GERAN’s requirement on real time IP handover will benefit both GERAN and UTRAN standardization process.


[image: image1.wmf]1.Quality reporting

MS

Target

RAN

Source

RAN

Old

SGSN

New

SGSN

GGSN

3. Forward Relocation Request

4. Relocation Request

4. Relocation Request Response

9. Relocation Detect

12. Relocation Complete

13. Forward Relocation Complete

11. Handover Complete

 MS detected by target RNC

 Establishment of Radio Access Bearers

 15. Routing Area Update

10. Update PDP Context Request

14. 

Iu Release Command

14. 

Iu Release Complete

8. Forwarding of data

10. Update PDP Context Response

Access Bursts

6. Relocation Commit with 

SRNS context forwarding (

Iur)

2. Relocation Required

5. Forward Relocation Request Response

7. HO Command

Switch data flow from

old SGSN to new

SGSN

6. Relocation Commit Response (

Iur)

 C1

4. Forward Relocation Request Response


Figure 1. Inter SGSN Handover and SRNC Relocation Procedure (w.o Bi-casting)
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Figure 2. Inter SGSN Handover and SRNC Relocation Procedure (w.i. Bi-casting)


[image: image3.wmf]1.Quality reporting

MS

Target

RAN

Source

RAN

Old

SGSN

New

SGSN

GGSN

3. Forward Relocation Request

4. Relocation Request

3. Relocation Request Response

9. Relocation Detect

12. Forward Relocation Complete

13. Forward Relocation Complete

11. Handover Complete

 MS detected by target RNC

 Establishment of Radio Access Bearers

 15. Routing Area Update

10. Update PDP Context Request

14. 

Iu Release Command

14. 

Iu Release Complete

8. Forwarding of data

10. Update PDP Context Response

Access Bursts

6. Relocation Commit with 

SRNS context forwarding (

Iur)

2. Relocation Required

4. Relocation Request Response (

Iur)

7. HO Command

Switch data flow from

old SGSN to new

SGSN

6. Relocation Commit Response (

Iur)

5. Check CAMEL

5. Check CAMEL Response

C1


Figure 3. Inter SGSN Handover and SRNC Relocation Procedure (w.o BI-casting)
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Figure 4. Inter SGSN Handover and SRNC Relocation Procedure (w.i. Bi-casting)
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