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GRR Resource Allocation Procedure

1. Introduction

Some services realized using A/Gb mode operation will require the allocation of a radio resource for which handover treatment will be applied. Accepting that a GRR entity residing within the GERAN will be responsible for making such an allocation there are two basic approaches that can be followed to arrive at the point in the service establishment procedure where GRR can make this allocation:

· MS Solicited Allocation – an MS explicitly requests the allocation of a radio resource.

· BSS Autonomous Allocation – the GERAN allocates a radio resource without first receiving an explicit request from an MS.

2. MS Solicited Allocation

Consider the establishment of a conversational service - this begins with SIP signalling proceeding to the point where the SIP entities agree on acceptable session attributes. At this point SIP in the MS determines that it can proceed no further until appropriate radio resources have been allocated to the MS. It therefore sends a primitive to SM that includes an indication of the necessary QoS attributes and the following events occur:

a)
If SM in the MS has not yet activated a PDP Context having the indicated QoS attributes then it initiates the PDP Context activation procedure by sending an Activate PDP Context Request to its peer in the SGSN.  If a PDP Context already exists then SM will request the modification of that PDP Context so as to set the Guaranteed Bit Rate attribute to a non-zero value.

b)
Before sending the Activate PDP Context Accept message down to the MS, SM in the GERAN sends a primitive to PFM which then attempts to create the PFC in the GERAN.

c)
Assuming sufficient radio resources exist in the GERAN, the PFC creation is successful and PFM in the GERAN sends the SGSN a PFC create Ack.

d)
PFM in the SGSN sends a success indication to SM and SM then sends the Activate PDP Context Accept message to its peer in the MS. At this point the GERAN has reserved resources required for the active PDP Context but a resource allocation message has not yet been sent to the MS.

e)
Upon receiving the Activate PDP Context Accept message, SM in the MS sends a notification to GRR that resources are required for the actived PDP Context. This implicitly creates an MS GRR entity associated with the active PDP Context.

f)
GRR in the MS sends a resource request message to its peer entity in the GERAN indicating the PFI for which resource allocation is required. This implicitly creates a GERAN GRR entity associated with the active PDP Context.

g)
GRR in the GERAN responds by sending a resource allocation message to its peer in the MS. Note that it is expected that the GERAN will typically have available the QoS attributes for the PFC of interest. Otherwise, it can query the SGSN for this information and upon receiving it can send a resource allocation message to its peer in the MS.

h)
Upon receiving a resource allocation message GRR in the MS sends SM a success indication and SM informs SIP that it may proceed. 

i)
SIP signalling then progresses to completion at which point user plane payload (e.g. speech frames) begins to flow. A similar procedure can be used for streaming services that make use of RTSP signalling as part of the service establishment procedure.

3. BSS Autonomous Allocation

Once again the establishment of a conversational service will begin with SIP signalling proceeding to the point where the SIP entities agree on acceptable session attributes. At this point SIP in the MS determines that it can proceed no further until appropriate radio resources have been allocated to the MS. It therefore sends a primitive to SM that indicates the need to establish a conversational service and the following events occur:

a)
SM in the MS sends an Activate PDP Context Request message to its peer in the SGSN if a PDP Context does not yet exist. Otherwise, it sends a request to modify an active PDP Context.

b)
Before sending the Activate PDP Context Accept message down to the MS, SM in the GERAN sends a primitive to PFM which then attempts to create the PFC in the GERAN.

c)
Assuming sufficient radio resources exist in the GERAN, the PFC creation is successful and PFM in the GERAN sends the SGSN a PFC create Ack. Note that in this case PFM in the GERAN responds to a PFC Create request as follows:

· The PFM entity in the GERAN sends a primitive to GRR requesting resource allocation. This implicitly creates a GRR entity and GRR then reserves the necessary radio resource.

· GRR sends a resource allocation message to the MS and implicitly creates an MS GRR entity by so doing.

· GRR in the GERAN sends PFM a success indication once the resource has been allocated.

d)
PFM in the SGSN sends a success indication to SM and SM then sends the Activate PDP Context Accept message to its peer in the MS.

e)
Upon receiving the Activate PDP Context Accept message SM in the MS informs SIP that it may proceed. 

f)
SIP signalling then progresses to completion at which point user plane payload (e.g. speech frames) begins to flow. A similar procedure can be used for streaming services that make use of RTSP signalling as part of the service establishment procedure.

4. Open Issues

· MS Solicited Allocation Case: Is it practical to assume that SM in the MS will, based on PDP Context QoS attributes, be able to realize that it should send a primitive to GRR to request resource allocation in step “e” of section 2?

· BSS Autonomous Allocation Case: How will GRR in the MS deal with case where it receives a resource allocation message before SM in the MS has received an Activate PDP Context Accept message? In this case the PFI indicated by the GRR resource allocation message will be unknown.

· Both Cases: When handover becomes necessary some entity in the SGSN and the GERAN must handle the handover related signalling sent via BSSGP. At the GERAN this handover entity must interface with GRR as it is responsible for sending handover related messages across the air interface.

5. Conclusions

· The MS Solicited Activation approach has a flow of events that ensures that GRR based resource allocation must be completed before application layer payload transmission can begin. However, the BSS Autonomous activation approach has the advantage of allowing the GERAN to determine whether or not any given PFC requires the involvement of GRR or RLC/MAC.

· GRR in the GERAN will interface with the entity responsible for supporting handover related signalling between the GERAN and the SGSN. This entity can consist of PFM expanded to perform new functions required for PFCs that require handover treatment.
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