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Dual Gb / eGb Protocol Stack

1. Introduction

This contribution looks at the protocol stacks that would be needed to support different kind of IMS and other services over eGb / Gb protocol stacks using simplified service scenario cases. It is assumed that eGb protocol stack is used only for conversational QoS, and Gb protocol stack is used for other QoS classes. One scenario shows also the case where DTM is involved.

2. Service Scenarios

The service scenarios considered in this contribution are as follows:

Service Scenario 1

· User activates a PS domain background, interactive or streaming non-IMS service

Service Scenario 2

· User activates a PS domain background, and an interactive or streaming IMS service

Service Scenario 3

· User activates a PS domain conversational IMS service

Service Scenario 4

· User activates first a CS voice call, then during the voice call an IMS video connection between users is activated

The service scenarios are analyzed by looking at what kind of Gb / eGb /A protocol stack combination would be needed to be activated in each case. Also the QoS classes are identified for different flows using different protocol stacks.

3. Analysis of Service Scenarios

3.1 Service Scenario 1 : PS domain background, interactive or streaming non-IMS service
In this service scenario the user activates a PS domain background, interactive or streaming non-IMS service. This scenario needs involvement of the Gb protocol stack between MS and NW.  There is need to establish one PDP context for appropriate service (there might be parallel PDP contexts activated for several parallel services).
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3.2 Service Scenario 2 : PS domain background, and an interactive (or streaming) IMS service
In this service scenario the user activates a PS domain backgound service (e.g. for FTP data download), and an interactive or streaming IMS service. An example for such an IMS service would be session-based messaging that will likely use Interactive class for the transfer of the individual user messages. 

This scenario needs involvement of the Gb protocol stack between MS and NW.  In Gb stack the following PDP Contexts need to be activated:

· One background PDP Context for the background service (e.g. FTP data download)

· One interactive QoS PDP context needs to be activated for SIP session initiation signaling

· After session negotiation over SIP, an additional PDP context needs to be activated for the interactive media component (e.g. user messages).
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3.3 Service Scenario 3 : PS domain conversational IMS service 
In this service scenario user activates a PS domain conversational IMS service. This scenario needs involvement of both Gb and eGb protocol stacks between MS and NW. In Gb stack, session establisment is done using SIP and an interactive QoS PDP context need to be activated for this SIP signaling. After session negotiation, a second PDP context  for conversational QoS data need to be activated over eGb protocol stack.
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3.4 Service Scenario 4 : CS voice call in parallel to IMS video call
In this service scenario user activates first CS voice call, during the CS voice call a participant wants to share conversational video with the other end. This video service is established through IMS. The video call is started first by establishing PDP context for SIP signaling (interactive QoS). When the session initiation negotiation is finished, a second PDP context is activated for conversational QoS data (i.e. the video component).
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For this kind of service, a DTM type call needs to be supported, the difference now to the “legacy DTM” is that now there is two PS domain protocol stacks that need to be maintained in parallel with CS call.

4. Analysis of Service Scenarios
The service scenarios impact to both A and Gb protocol stacks will differ in function of parallel stacks running between MS and NW. In this section the impact is analysed to understand also what are the extra functionalities that will be needed to support such services.

4.1 Service Scenario 1

For this service scenario, the current R97/98/99/Rel-4 version of Gb protocol stack is enough. The CS pagings during the PS connections will suspend PS domain operation, and resumed automatically when CS domain connection is released. If DTM (R99) is supported by MS and NW, the suspending PS domain is not needed other than cases when CS handover occurs. Also NACC (Rel-4) would improve the performance of this service scenario.

4.2 Service Scenario 2

The IMS services were introduced to Rel-5 standard, and the background, interactive or streaming IMS service can be used over the Rel-5 version of Gb protocol stack. Like in Service Scenario 1, the IMS operation over Gb will be suspended for duration of CS connection if DTM type of operation is not supported by MS and NW. Also NACC would improve the performance of this service scenario.

4.3 Service Scenario 3

For this service scenario we need two protocol stacks running in parallel, Gb and eGb. As the conversational service over eGb needs PS handover to minimize delay and data loss during cell change, we would need to specify a “new DTM” type of operation between eGb and Gb. For this “new DTM” operation eGb would function like A interface in traditional DTM, and Gb connection would follow as specified for traditional DTM.

4.4 Service Scenario 4

For this service scenario we need three different protocol stacks running in parallel, namely A, Gb and eGb. First of all, there would be a need to specify what protocol entity would be responsible for handovers. Secondly there would be a need to specify new kind of DTM functionality where functionality of traditional DTM (between A and Gb) and “new DTM” (between eGb and Gb) would be combined to new “Triple Transfer Mode, TTM”. This new functionality would mean that the protocol entity for responsible for handovers would then carry the contexts of other two protocol entities. Also the delay constraints of the two conversational connections would be needed to kept during the handover.

5. Conclusion

In this contribution different service scenarios were identified. These service scenarios were analysed in light of the proposed conversational QoS over Gb (eGb) protocol stack, and what would be new functionalities needed on top of what we understand eGb proposed today. 

Using these service scenario examples, it is clear that for conversational IMS service both MS and NW need to run parallel both “legacy Gb” and eGb protocol stacks. With service scenario where an IMS video service is started during CS call, a DTM type operation would be needed, but in this time it is not enough to run only “legacy Gb” protocol stack in parallel to CS, also eGb protocol stack needs also be supported in parallel with CS and “legacy Gb” protocol stacks. We would need new “TTM” functionality. Also the handover coordination between A and eGb need to be specified.

5.1 Open Questions/Issues

· DTM operation coordination over CS, Gb and eGb protocol stacks? Is a new “TTM” needed?

· How cell reselection (or PS handover) will be coordinated in the case where both “legacy Gb” and eGb are active same time during the CS call over A interface?

· Implementation complexity issues to be considered in MS and NW
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