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Introduction

This paper describes two different options for determining the E interface protocol when InterSystem Intra MSC-B handovers occur.

The 3GPP Handover and MAP specifications are ambiguous on this topic.  

Discussion

Two options are considered:

· Option 1) E-interface protocol remains unchanged after the inter MSC handover dialogue except in certain cases of subsequent Inter-MSC handover or subsequent Intra MSC-B handover.

· Option 2):

· If the MSC-A supports RANAP, both 3G MSC-A and 3G MSC-B will send messages on the E interface that are based on the protocol of the target on 3G MSC-B.

· 3G MSC-B will be able to send and receive messages in either BSSAP or RANAP.

· 3G MSC-A would be required to send Location Reporting Control when the UE is under an RNS and Perform Location Request/Abort when it is under a BSS.

The table below describes what is the E interface protocol for the various InterSystem intra 3G MSC-B handover scenarios under Options 1 and 2. 

Principle for Option 2:

After Inter-MSC handover and after each subsequent Intra MSC-B handover/SRNS relocation, the protocol used on the E-interface shall be adapted to the protocol towards the target RAN, if possible:

· A switch of the E-interface protocol from RANAP to BSSMAP is required in case of subsequent Intra-MSC-B intersystem handover UMTS->GSM. Both MSC-A and MSC-B shall start using BSSAP on the E-interface after MSC-B informed MSC-A about the GSM target RAN with BSSAP Handover Performed. 

· A switch of the E-interface protocol from BSSMAP to RANAP is required in case of Inter-MSC intersystem handover GSM->UMTS or subsequent Intra-MSC-B intersystem handover GSM->UMTS: 

· If MSC-A supports RANAP, then the first procedure initiated by MSC-A after the handover shall use RANAP on the E-interface. MSC-B shall continue to send BSSAP messages on the E-interface until it received the first RANAP message from MSC-A and learnt that MSC-A supports RANAP. 

· If MSC-A does not support RANAP, no switch is possible and the protocol used on the E-interface remains BSSAP.

	No.
	Handover
	Option 1 
	Option 2

	1
	RNS (A) -> RNS (B) -> RNS (B)
	E interface protocol remains RANAP for the duration of the handover transaction between 3G MSC-A and 3G MSC-B.
	Same as option 1

	2
	RNS (A) -> RNS (B) -> BSS (B)
	E interface protocol remains RANAP for the duration of the handover transaction between 3G MSC-A and 3G MSC-B. 3G MSC-B converts RANAP <-> BSSAP when necessary.  
	E interface protocol starts with RANAP for the first handover.  E interface protocol changes to BSSAP after the 2nd handover (subsequent intersystem handover), when MSC-A has received the BSSAP Handover Performed.

	3
	RNS (A) -> BSS (B) -> BSS (B)
	E interface protocol remains BSSAP for the duration of the handover transaction between 3G MSC-A and 3G MSC-B. 
	E interface protocol starts with BSSAP for the first handover and remains BSSAP after the 2nd handover, when MSC-A has received the BSSAP Handover Performed.

	4
	RNS (A) -> BSS (B) -> RNS (B)
	E interface protocol remains BSSAP for the duration of the handover transaction between 3G MSC-A and 3G MSC-B. 3G MSC-B converts RANAP <-> BSSAP when necessary. 
	E interface protocol starts with BSSAP for the first handover

After the 2nd handover MSC-B sends BSSAP Handover Performed to MSC-A. The next procedure initiated by MSC-A shall then use RANAP on the E-interface. MSC-B shall continue to send BSSAP messages until it received the first RANAP message and learnt that MSC-A supports RANAP.  

	5
	BSS (A) -> RNS (B) -> RNS (B) -> 
	E interface protocol remains BSSAP for the duration of the handover transaction between MSC-A and 3G MSC-B. 3G MSC-B converts RANAP <-> BSSAP when necessary.
	E interface protocol starts with BSSAP for the first handover.

If MSC-A supports RANAP, then the first procedure initiated by MSC-A after the first handover shall use RANAP on the E-interface. MSC-B shall continue to send BSSAP messages on the E-interface until it received the first RANAP message and learnt that MSC-A supports RANAP. After the 2nd handover MSC-B sends BSSAP Handover Performed to MSC-A, unless MSC-A switched the protocol to RANAP.

	6
	BSS (A) -> BSS (B) -> RNS (B) -> 
	E interface protocol remains BSSAP for the duration of the handover transaction between MSC-A and 3G MSC-B. 3G MSC-B converts RANAP <-> BSSAP when necessary. 
	E interface protocol starts with BSSAP for the first handover.

After the 2nd handover MSC-B sends BSSAP Handover Performed to MSC-A. If MSC-A supports RANAP, then the first procedure initiated by MSC-A after the 2nd handover shall use RANAP on the E-interface. MSC-B shall continue to send BSSAP messages on the E-interface until it received the first RANAP message and learnt that MSC-A supports RANAP. 

	7
	BSS (A) -> RNS (B) -> BSS (B)
	E interface protocol remains BSSAP for the duration of the handover transaction between MSC-A and 3G MSC-B. 3G MSC-B converts RANAP <-> BSSAP when necessary.
	E interface protocol starts with BSSAP for the first handover.

After the 2nd handover MSC-B sends BSSAP Handover Performed to MSC-A. MSC-A and MSC-B continue to use BSSAP on the E-interface.

	8
	BSS (A) -> BSS (B) -> BSS (B)
	E interface protocol remains BSSAP for the duration of the handover transaction between MSC-A and MSC-B.
	Same as option 1


The table below describes what is the E interface protocol for a subset of subsequent handover scenarios.  The notes in the table apply to both Option 1 and Option 2.

Principle: 

· In case of subsequent Inter-MSC handover GSM->GSM, and intersystem handover GSM->UMTS and UMTS->GSM, BSSAP signalling is used on the E-interface. 

· In case of subsequent Inter-MSC SRNS relocation UMTS->UMTS, RANAP signalling is used on the E-interface.

	No.
	Handover
	Notes

	1
	RNS (A) -> BSS (B) ->

RNS (B) -> 

RNS (B’)
	Regardless of the E interface protocol between 3G MSC-A and 3G MSC-B, subsequent handover messaging for SRNS Relocation from RNS (B) -> RNS (B’) uses RANAP. The E interface protocol between 3G MSC-A and 3G MSC-B’ is RANAP.

	2
	BSS (A) -> BSS (B) -> RNS (B) -> RNS (B’)
	Regardless of the E interface protocol between 3G MSC-A and 3G MSC-B, subsequent handover messaging for SRNS relocation from RNS (B) -> RNS (B’)  uses RANAP. If the anchor is not a 3G MSC, MSC-A rejects the handover attempt.  The E interface protocol between 3G MSC-A and 3G MSC-B’ is RANAP.

	3
	RNS (A) ->

RNS (B) -> 

BSS (B’)
	Regardless of the E interface protocol between 3G MSC-A and 3G MSC-B, subsequent handover messaging for handover from RNS (B) -> BSS (B’) uses BSSAP. The E interface protocol between 3G MSC-A and MSC-B’ is BSSAP.


The table below describes what message is sent to the anchor when an intra 3G MSC-B handover occurs for Option 1 and 2.

Principle: 

· In case of subsequent Intra-MSC-B handover GSM->GSM, and intersystem handover GSM->UMTS and UMTS->GSM, BSSAP Handover Performed is sent to MSC-A. 

· In case of subsequent Intra-MSC-B relocation UMTS->UMTS: if security algorithms have been changed, then dependent on the protocol used on the E-interface RANAP Location Report or BSSAP Handover Performed is sent to MSC-A; else: no message.

(Note: in case 5 of option 2 it is assumed that between the basic and the subsequent handover no RANAP procedures have been started by MSC-A over the E-interface (i.e. no protocol switch has taken place in between the two handovers).)

	Handover 
	E-interface message sent to the anchor MSC (A) after intra 3G MSC-B handover.

	RNS (A) -> RNS (B) -> RNS (B) -> 
	RNS (A) -> RNS (B): RANAP used on the E interface

RNS (B) -> RNS (B): RANAP Location Report, if security algorithms have been changed; else: no message.



	RNS (A) -> RNS (B) -> BSS (B) -> 
	RNS (A) -> RNS (B): RANAP used on the E interface

RNS (B) -> BSS (B): BSSAP Handover Performed.



	RNS (A) -> BSS (B) -> RNS (B)
	RNS (A) -> BSS (B): BSSAP used on the E interface

BSS (B) -> RNS (B): BSSAP Handover Performed sent with channel information.

Note: a 2nd Handover Performed message (mapped from Location Report) is sent with SAC information.

	RNS (A) -> BSS (B) -> BSS (B) -> 
	RNS (A) -> BSS (B): BSSAP used on the E interface

BSS (B) -> BSS (B): BSSAP Handover Performed.

	BSS (A) -> RNS (B) -> RNS (B) 
	BSS (A) -> RNS (B): BSSAP used on the E interface

RNS (B) -> RNS (B): BSSAP Handover Performed , if security algorithms have been changed; else: no message. 

Note: Handover Performed messages (mapped from Location Report) is sent with SAC information.

	BSS (A) -> RNS (B) -> BSS (B)
	BSS (A) -> RNS (B): BSSAP used on the E interface

RNS (B) -> BSS (B): BSSAP Handover Performed.

	BSS (A) -> BSS (B) -> RNS (B)
	BSS (A) -> BSS (B): BSSAP used on the E interface

BSS (B) -> RNS (B): BSSAP Handover Performed. 

Note: Handover Performed messages (mapped from Location Report) is sent with SAC information.

	BSS (A) -> BSS (B) -> BSS (B)
	BSS (A) -> BSS (B): BSSAP used on the E interface

BSS (B) -> BSS (B): BSSAP Handover Performed.


Proposal

Nortel proposes that CN1, CN4 agree that the decision of what E interface protocol should be used in the various Intersystem Intra MSC-B handovers should be based on the principles in Option 2.

Nortel will provide the necessary CRs to the 3GPP specifications:

· 23.009.

· 29.010. 

