	3GPP TSG GERAN2 #18bis

Cancun, Mexico

19 – 23 April 2004

Source: Nokia
	TDoc GP-040993

Agenda Item 7.2.5.4.5.2  



PS Handover Signaling Messages used between SGSNs during 

Inter-SGSN PS handover 

In the current version (0.3.0) of the PS handover Stage2 draft, several new BSSGP signaling messages are defined to be used during PS handover procedure.

1. PS Handover Required

2. PS Handover Request

3. PS Handover Request Ack

4. PS Handover Complete

5. PS Handover Command

6. PS Handover Cancel

7. PS Handover Reject

8. PS Handover Rejected
Apart from these new BSSGP messages, there are also at least three new messages to be used on the Gn interface between the Source and Target SGSN upon inter-SGSN PS handover:

1. Prepare PS Handover Request 

2. Prepare PS handover Response

3. PS Handover Completed
These messages are currently used only for Inter-SGSN GERAN A/Gb → GERAN A/Gb PS handover procedure. 

However, for Inter-RAT Inter-SGSN GERAN A/Gb → UTRAN and UTRAN → GERAN A/Gb PS handover scenarios, Forward Relocation Messages [TS23.090] are used between the SGSNs following the SRNS relocation procedures in [TS 23.060]. 

The choice of new PS handover Signaling messages to be used during inter-SGSN GERAN A/Gb → GERAN A/Gb PS handover has excluded the usage of existing inter-SGSN signaling messages, i.e. SGSN context transfer messages used during RAU procedure and Forward Relocation messages used during SRNS relocation, during inter-SGSN PS handover procedure.

Using Forward Relocation messages during inter-RAT as is defined currently in the PS handover introduces inconsistency in PS handover signaling as a result of which a Source SGSN needs to use different signaling in case of inter-mode and inter-RAT PS handover procedure. 

This paper addresses the issues related to these Gn between SGSN signaling issues. The aim is to find the preferred and consistent signaling solution between SGSNs during inter-SGSN, inter-mode and inter-RAT PS handover procedure.

1. Current Inter-SGSN PS handover Signaling and Inter-SGSN SRNS Relocation Signaling 

In the figures below the current Inter-SGSN PS handover Signaling [GP-040349] as well as Inter-SGSN SRNS Relocation defined in [TS23.060] are depicted. 
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Figure 1: Inter SGSN PS Handover - Preparation Phase;
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Figure 2: SRNS Relocation Procedure [TS23.060]

In the inter–RAT inter-SGSN case depicted in [GP-040349] however for both scenarios Inter-RAT Inter-SGSN GERAN A/Gb → UTRAN and UTRAN → GERAN A/Gb Forward Relocation Messages are used. Both these scenarios are depicted in the Figure below.
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Figure 3: Sequence diagram for inter-RAT PS handover preparation phase (UTRAN -> GERAN).
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Figure 4: Sequence diagram for inter-RAT PS handover preparation phase (GERAN -> UTRAN).

In both of the above scenarios the information elements in the Forward Relocation Messages are the same as given in the [TS29.060]. The IE needed to support the inter – RAT PS handover from GERAN A/Gb have not been considered. 

The IE of the FORWARD RELOCATION REQUEST message as defined in [TS29.006] are given in the Table below:

Table 1: [TS29.060] Information Elements in a Forward Relocation Request
	   Information element
	Presence requirement
	Reference

	IMSI
	Mandatory
	7.7.2

	Tunnel Endpoint Identifier Control Plane
	Mandatory
	7.7.14

	RANAP Cause
	Mandatory
	7.7.18

	Charging Characteristics
	Optional
	7.7.23

	MM Context
	Mandatory
	7.7.28

	PDP Context
	Conditional
	7.7.29

	SGSN Address for Control plane
	Mandatory
	7.7.32

	Target Identification
	Mandatory
	7.7.37

	UTRAN transparent container
	Mandatory
	7.7.38

	PDP Context Prioritization 
	Optional
	7.7.45

	Private Extension
	Optional
	7.7.46


The IE of the Prepare PS Handover Request message as they currently are defined in [GP-040349] are given in Table 2:

Table 2: Information Elements in Prepare PS Handover Request
	Information element
	Presence requirement
	Reference

	IMSI
	Mandatory
	7.7.2

	Tunnel Endpoint Identifier Control Plane
	Mandatory
	7.7.14

	Charging Characteristics
	Optional
	7.7.23

	MM Context
	Mandatory
	7.7.28

	PDP Context
	Conditional
	7.7.29

	SGSN Address for Control plane
	Mandatory
	7.7.32

	Target Identification
	Mandatory
	7.7.37

	PDP Context Prioritization 
	Optional
	7.7.45

	Private Extension
	Optional
	7.7.46

	(Source Cell) P-TMSI 
	
	

	BSS PFC for all Active PDP contexts 
	
	

	Source Cell to Target Cell Transparent Container
	
	

	Routing and Location Area IE
	
	

	NSAPIs
	
	

	SAPIs
	
	

	LLC XID parameter
	
	

	SNDCP XID parameters
	
	


Comparing Table 1 and Table 2, it can be seen that there are common IE elements in both messages. However for supporting PS handover there are a number of IE (highlighted in yellow) that are needed during inter-SGSN PS handover procedure. Usage of Forward Relocation messages in the inter-RAT PS handover will require adding the highlighted IE from Table 2 to the Forward Relocation messages.   

Apart form the Forward Relocation messages there is also another set of messages that is used for signaling between the SGSNs, i.e. SGSN context transfer procedure utilized during inter-SGSN Routing Area Update procedure. The IE of the SGSN CONTEXT REQUEST and SGSN CONTEXT RESPONSE messages are depicted in the Tables below: 

Table 3: Information Elements in a SGSN Context Request
	Information element
	Presence requirement
	Reference

	IMSI
	Conditional
	7.7.2

	Routeing Area Identity (RAI)
	Mandatory
	7.7.3

	Temporary Logical Link Identifier (TLLI)
	Conditional
	7.7.4

	Packet TMSI (P-TMSI)
	Conditional
	7.7.5

	P-TMSI Signature
	Conditional
	7.7.9

	MS Validated
	Optional
	7.7.10

	Tunnel Endpoint Identifier Control Plane
	Mandatory
	7.7.14

	SGSN Address for Control Plane
	Mandatory
	7.7.32

	Private Extension
	Optional
	7.7.46

	SGSN Number
	Optional
	7.7.47


Table 4: Information Elements in a SGSN Context Response

	Information element
	Presence requirement
	Reference

	Cause
	Mandatory
	7.7.1

	IMSI
	Conditional
	7.7.2

	Tunnel Endpoint Identifier Control Plane
	Conditional
	7.7.14

	RAB Context
	Conditional
	7.7.19

	Radio Priority SMS
	Optional
	7.7.20

	Radio Priority
	Optional
	7.7.21

	Packet Flow Id
	Optional
	7.7.22

	CharingCharacteristics
	Optional
	7.7.23

	Radio Priority LCS
	Optional
	7.7.25B

	MM Context
	Conditional
	7.7.28

	PDP Context
	Conditional
	7.7.29

	 SGSN Address for Control Plane
	Conditional
	7.7.32

	PDP Context Prioritization 
	Optional
	7.7.45

	Private Extension
	Optional
	7.7.46


SGSN Context Transfer messages are used also in case of inter-system change between A/Gb and Iu and Iu and A/Gb (see Section 13.6 [TS23.060]). However the SGSN Context Transfer procedures are not suitable to be used in the PS handover procedure as they may introduce additional signaling delay in the PS handover, i.e. one additional message is exchanged between SGSN.  

2. Inter-SGSN PS handover Signaling Choice

Considering the PS handover, SRNS relocation procedure and RAU procedure, in terms of IE to be signaled between the SGSN, inter-SGSN PS handover signaling messages are a combination of the Forward Relocation messages and SGSN Context Transfer procedures.    

Based on the above there are three solutions for the PS handover signaling messages set that could be utilized on the Gn interface between the SGSNs during inter-SGSN, inter-RAT and inter-mode PS handover: 

· Solution1: Usage of newly defined PS handover messages in all scenarios:

· Inter-SGSN

· Inter-RAT

· Inter-mode

· Solution2:Usage of FORWARD RELOCATION messages in all scenarios: 

· Inter-SGSN

· Inter-RAT

· Inter-mode

· Solution3: Usage of both signaling messages depending on the scenario/SGSN type:

· 2G SGSN always uses the newly defined PS Handover messages, needs to understand Forward Relocation messages (see G2-040082)
· 3G SGSN always uses Forward Relocations messages, needs to understand newly defined PS Handover signaling messages (see G2-040082)

Advantages and Disadvantages of all three solutions are summarized in the Table below: 

Table 5. Different options for Inter-SGSN PS handover signaling

	Solution 1

Newly Defined PS handover Signaling in all scenarios: inter-SGSN, Inter-RAT, inter-mode
	Solution 2

Forward Relocation messages in all scenarios: inter-SGSN, Inter-RAT, inter-mode
	Solution 3

Both types the newly defined PS handover Signaling messages and Forward Relocation messages depending on the SGSN type

	Advantage
	Disadvantage
	Advantage
	Disadvantage
	Advantage
	Disadvantage

	Consistent Set of Signaling in all PS handover scenarios
	Define a new set of Signaling 
	Consistent Set of Signaling in all PS handover scenarios as well as GERAN Iu mode and UTRAN handover scenarios
	Additional IE to be added to the Forward Relocation Signaling Messages
	Flexibility to vendors/operators in supporting inter –SGSN, inter-RAT and inter-mode PS handover. 
	Different set of Signaling messages 

	No changes needed to the existing signaling messages 
	3G SGSN needs to understand all these messages and the related procedures, e.g. after receiving Prepare PS handover Request to send Relocation Request 
	Consistent with GERAN Iu to UTRAN and UTRAN to GERAN Iu handover scenarios
	2G SGSN needs to understand all these messages and the related procedures
	No major impact in the existing procedures.  
	Additional IE to be added to the existing Forward Relocation   Signaling Messages 



	
	Not consistent with GERAN Iu to UTRAN and UTRAN to GERAN Iu handover scenarios
	
	3G SGSN needs to understand all these messages and the related procedures 
	
	2G SGSN needs to understand Forward Relocation messages

	
	
	
	
	
	3G SGSN needs to understand PS handover signaling messages 


3. Preferred Solution 

Based on the Advantages and Disadvantages presented in Table5 it seems that usage of FORWARD RELOCATION messages in all scenarios (Inter-SGSN, Inter-RAT, Inter-mode) is the most advantageous one as:

· consistent set of signaling messages on the Gn interface would be used in all PS handover signaling scenarios same as in GERAN Iu and UTRAN relocation/handover procedures;

· least impacts on the 3G SGSNs although Forward Relocation messages will have to be updated with conditional IE to support PS handover; 

· no impacts on the 2G SGSN as they need to be updated anyway to support PS handover;     
3.1 Impacts on the Forward Relocation Messages 

The following impacts are to be expected on the Forward Relocation Messages to be used on the Gn Interface during PS handover:

· Source SGSN needs to differentiate between the handover requests:

· GERAN A/Gb mode based 

· GERAN Iu mode/ UTRAN 

· Source SGSN needs to add the Conditional IE for the PS handover and create appropriate Forward Relocation Request Messages; 

· Conditional IE will exclude the use of mandatory IE used for UTRAN and GERAN Iu mode; 

· Target SGSN should be able to handle these messages and reply accordingly with appropriate causes in case of failure;
· FORWARD RELOCATION RESPONSE should reflect the PS handover cause failures. The existing failure causes might need to be updated accordingly and if needed new cause values will be added. 
4. Conclusion

In this document three different choices for Gn signaling between SGSNs during PS handover have been discussed. It can be derived that existing FORWARD RELOCATION messages can be utilized during PS handover in all scenarios and not only during inter-RAT and inter-mode PS handover. It has to be noted that these messages need to be updated with the new IE in order to support PS handover. However they will have to be updated anyway with the same IE in order to support inter-RAT and inter-mode PS handover. Another advantage of using the FORWARD RELOCATION messages is that the same set of messages will be used during all handover scenarios regardless of the RAN, i.e. in GERAN A/Gb mode, GERAN Iu mode and UTRAN.

Therefore it is proposed that FORWARD RELOCATION messages be used in all scenarios in PS Handover, which if endorsed by TSG GERAN, need to be confirmed by TSG CN WG1.
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