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Mechanisms for GRR creation and deletion

 AUTONUMLGL Introduction

The need for a GRR entity has been discussed in GERAN #14 in contributions [1], [2] and [3]. There are currently some open issues regarding the triggers and mechanisms used to create/delete the GRR entity. This paper examines some call flows to the show the following:-

· Triggers to create GRR in both the MS and the network

· Triggers to delete GRR in the MS and the network

· Impact on GRR entities in MS and BSS on handover

· The relationship between the PDP Context activation, PFC instantiation in the BSS and the creation of the GRR instances.  

The following assumptions have been made:

· Creation of GRR in the MS is under the control of the network

· PS Handover is triggered if there exist one or more PFCs that are subject to handover that have assigned resources

· GRR is not restricted to dedicated channels

· GRR is deleted when there are no PFCs requiring PS Handover in the BSS

 AUTONUMLGL Call Scenarios

The following scenarios are considered:

· MS in packet transfer – MS initiates new UL conversational flow

· MS in packet transfer – Network initiates new DL conversational flow

· MS with GRR in successful handover

· MS with GRR in unsuccessful handover

· Release of GRR

 AUTONUMLGL MS in packet transfer – MS initiates new UL flow

This scenario is considered in Figure 1 and Figure 2. The main difference between these two figures is the trigger for the creation of the PFC. In Figure 1 the PFC is created during PDP context activation, but in Figure 2 it is created on receiving a PRR for an unknown PFI. 

The main points in Figure 1 are:

a) GRR is created in the BSS when a PFC is created that requires PS Handover.  

b) Creation of PFC during PDP context activation.  

c) GRR is created in the MS on receiving Assignment message (RLC/MAC control message) that has flag indicating GRR=1.  This message should also indicate the PFI for the conversational flow. When the PDP context has been activated for this PFI the MS is able to transmit.

d) The MS is polled to ensure that a RLC/MAC assignment message has been received so that the network is sure that the GRR entity has been created in the MS before GRR messages can be transferred.  

e) If the Activate PDP Context Accept message (step 3) is received by the MS after the GRR assignment in the RLC/MAC control message, the MS will have to wait for this message before sending uplink data.  

f) The UL Data Trigger (step 6) occurs when GRR has been created and the PDP context activated.

The main points in Figure 2 are:

a) GRR is created in the BSS when a PFC is created that requires PS Handover

b) Creation of a PFC after PDP context activation. Creation of a PFC is triggered by receipt of PRR with unknown PFI

c) GRR is created in MS on receiving Assignment message (RLC/MAC control message) that has flag indicating GRR=1. This message should also indicate the PFI for the conversational flow. When the PDP context has been activated for this PFI the MS is able to transmit.

d) The MS is polled to ensure that a RLC/MAC assignment message has been received so that the network is sure that the GRR entity has been created in the MS before GRR messages can be transferred.  

e) The UL Data Trigger (step 6) occurs when GRR has been created and the PDP context activated.
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Figure 1 Packet Transfer – new UL flow – PFC created during PDP context activation

Note: The MS may send a Packet Resource Request following step 3
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Figure 2 Packet Transfer – new UL flow - PFC created after PDP context activation

 AUTONUMLGL MS in packet transfer – Network initiates new DL flow

This scenario is considered in Figure 3 and Figure 4. The main difference between these two figures is the trigger for the creation of the PFC. In Figure 3 the PFC is created during PDP context activation, but in Figure 4 it is created on receiving a LLC PDU with an unknown PFI. 

The main points in Figure 3 are:

a) GRR is created in the BSS when a PFC is created that requires PS Handover

b) Creation of PFC is triggered during the PDP Context Activation procedure. 

c) GRR is created in the MS on receiving an Assignment message (RLC/MAC control message) that has flag indicating GRR=1

The main points in Figure 4 are:

a) GRR is created in the BSS when the PFC is created in the BSS that requires PS Handover

b) Download of the PFC is triggered by receipt of LLC PDU with unknown PFI

c) GRR is created in MS on receiving Assignment message (RLC/MAC control message) that has flag indicating GRR=1
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Figure 3 Packet Transfer – new DL flow – PFC created during PDP context activation
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Figure 4 Packet Transfer – new DL flow – PFC created after PDP context activation

 AUTONUMLGL MS with GRR in successful handover

This scenario examines how GRR can be established in the target BSS in the case of PS Handover during a call/session.  This scenario is considered in Figure 5 (dashed arrows are for flows in source cell and solid arrows are for flows in target cell).

The main points in Figure 5 are:

a) It is the reception of the PS Handover request message in the target BSS that acts as the trigger to create a new GRR instance provided that the PFCs requiring handover can be accepted.  

b) The PS Handover Command sent in the source cell does not need to indicate the creation of GRR. It is sent as a GRR message (may be a large message as may contain details of many TBFs, FLO configuration etc.)

c) For PS Handover to occur, GRR must exist both in the MS and the network. 

d) The GRR instance is maintained in the MS during the cell change.

e) GRR in the source cell is released when resources/PFCs in source cell are released.
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Figure 5 Successful PS Handover 

 AUTONUMLGL MS with GRR in unsuccessful handover

This scenario is concerned with the behaviour of the BSS and MS when an unsuccessful PS Handover occurs due to the mobile being unable to synchronise to the new cell.  The call flow for this scenario is considered in Figure 6 (dashed arrows are for flows in source cell and solid arrows are for flows in target cell).

The main points in Figure 6 are:

a) The PS Handover Command does not need to indicate the creation of GRR. It is sent as a GRR message (this may be a large message – it may contain details of many TBFs, FLO configuration etc.)

b) For PS Handover, GRR must exist both in the MS and the network. If the MS has not sent the Packet Control Ack, then PS Handover will not occur.

c) PS Handover Failure is sent as a GRR message

d) The GRR instance is kept in the MS during/after the cell change

e) The GRR instance is kept in the MS after HO Failure.
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Figure 6 PS Handover failure

 AUTONUMLGL Release of GRR

This scenario is concerned with the normal release of the GRR instance upon completion of the call/session. This scenario is considered in Figure 7.

The main points in Figure 7 are:

Main Points:

a) GRR release is initiated by network on deletion of last PFC that requires PS Handover

b) A GRR message is sent to release the GRR instance in the MS (GRR Release)
c) Radio Resource is released on receiving GRR Release Conf.
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Figure 7 GRR Release

 AUTONUMLGL Conclusion

The GRR instance creation/deletion procedure proposed in this document has been shown capable of addressing the different call flow scenarios.  It has the following properties:

· Triggered by the creation/instantiation of a PFC whose QoS attributes require treatment by PS Handover.  

· The existing PDP Context Activation and PFC download features are re-used without modification.  However, the PFC download triggered by the BSS may not be appropriate for a conversational service (eg Fig 2).

· The BSS is in control of both creation and deletion of the GRR instances in the BSS and the MS.  

· The GRR instance creation/deletion is tied to the allocation of physical resource (whether dedicated of shared resource) and thus avoids the complexity of managing a GRR_Idle state.  

· The only impact on RLC/MAC is the need for an indication of the need to create GRR in a modified RLC/MAC control message.  
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