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1 Introduction

The SGSN Server – PS MGW architecture split seeks to separate the Control and Transport 

bearers in the PS CN domain. This contribution seeks to highlight issues that require further 

study attention when considering the different alternatives in TR 23.873.

2 Discussion on Alternative 1: SGSN Server - PS Media Gateway Approach

With the creation of a new network element, the PS MGW there exist the opportunity for more deployment options than for a non-split 3G SGSN. 

One of the deployment options that exists for the SGSN Server – PS MGW combination is that of “one to many”. In this configuration one SGSN Server could control multiple PS MGWs. 

Increased Redundancy 

In some abnormal cases, such as failure of bearer plane in a PS-MGW there could exist the capability for increased network redundancy. A SGSN Server could transfer traffic to a secondary PS MGW, in the event that a primary PS MGW fails. 

The figure below shows the sequence of events for transferring a PDP context from one PS MGW to another PS MGW, under the control of the same SGSN Server.
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Figure 1 PDP Context Transfer Procedure initiated by the PS MGW.

1)
The Old PS-MGW sends an Event Message to the SGSN Server, indicating failure of the bearer plane. 

2)
The SGSN server processes the Event Message. If the SGSN server determines that the PDP context reallocation can be completed, the SGSN server selects a New PS-MGW and sends the “ADD Request” message to the New PS-MGW to order it to set-up two GTP tunnel end points (one on the Iu interface and one on the Gn interface). 

The New PS-MGW returns the “ADD Response" message with the TEIDs and the IP addresses for the GTP tunnel end points to be used at the RNC and the GGSN when these send GTP-U packets towards the New PS-MGW. 

[Note: see the note on QoS handling in the subclause “PDP Context Activation Procedure”.]
3)
The SGSN server sends a Create PDP Context Request message to the affected GGSN with the TEIDs and the IP addresses that the GGSN requires for communication towards the SGSN server and the New PS-MGW. 


The GGSN then returns a Create PDP Context Response message to the SGSN server with the TEIDs and the IP addresses that the SGSN server and the New PS-MGW require for communication towards the GGSN. The GGSN may further restrict the QoS negotiated returned in the response message.

4) In UMTS, radio access bearer modification may be performed by the RAB Assignment procedure.

5) The SGSN server sends the “SUBTRACT/MODIFY Request" message to remove the corresponding GTP tunnel end points in the PS-MGW. When the PS-MGW has done this, it returns the “SUBTRACT/MODIFY Response” message to the SGSN server.

In the present R99 architecture this level of redundancy is not available.

Increased Signaling Load

The “one to many” deployment option could also increase the signaling load between network elements under certain conditions, e.g. the PDP Context Deactivation procedure.

In the R99 architecture, when the Ue includes the teardown indicator in the Delete PDP Context message all PDP contexts on the SGSN.  

In the case of the split SGSN Server / PS MGW architecture the PDP Contexts could be located across multiple PS MGWs. This would require the SGSN Server to delete PDP Contexts activated on each affected PS MGW.

The figure below shows how the PDP context deactivation procedure can be achieved when the PDP contexts are located across two PS MGWs.
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Figure 2 PDP Context Deactivation, across Multiple PS MGW Initiated by MS Procedure for UMTS

1)
The MS sends a Deactivate PDP Context Request (TI, Teardown Ind) message to the SGSN server.

2)
The SGSN server sends a Delete PDP Context Request (TED, NSAPI, Teardown Ind) message to the GGSN. If Teardown Ind was included by the MS in the Deactivate PDP Context Request message, then the SGSN server deactivates all PDP contexts associated with this PDP address by including Teardown Ind in the Delete PDP Context Request message. The GGSN removes the PDP context(s) and returns a Delete PDP Context Response (TEID) message to the SGSN server.

3)
The SGSN server sends the “SUBTRACT/MODIFY Request" message to remove the corresponding GTP tunnel end points in the PS-MGW. When the PS-MGW has done this, it returns the “SUBTRACT/MODIFY Response” message to the SGSN server.

If each of the GTP tunnel end points for every PDP context are set up in a separate H.248 Termination, the “SUBTRACT” command is used in this step. If the GTP tunnel end points on the same interface (Iu or Gn) are set up in the same H.248 Termination for all the PDP contexts sharing a given PDP address and APN, then the “MODIFY” command is used in this step, unless the Teardown Ind was included in the Delete PDP Context Request message. If the Teardown Ind was included, the “SUBTRACT” command is used.

Note: The SUBTRACT command can only be used when the PDP contexts are located on the same PS-MGW.

This increase in signaling would also be apparent for other events, amongst them Lawful Interception, Charging, Service Requests and RAB Release.

3 Proposal

Based on the discussion above it is proposed to amend the text to 6.9 ‘Benefits and Drawbacks’ of TR23.873.

3.2 Benefits and Drawbacks

Benefits:

· Implementation options provide for greater network redundancy amongst network elements. (Node failure and network overload conditions)

Drawbacks:

· 
· Increases signalling load due to the new interface Mp (e.g., PDP context creation, update and deletion, gateway control, reporting of charging data, Lawful Interception). Implementation options of m:n relationship between SGSN servers and PS-MGWs could also generate additional signalling loads.  
· Increased number of redundancy schemes required due to increased number of partial system failure cases (e.g. SGSN Server node fails without MGW node failure, or vice versa).
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