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Heavy PS Service and Phantom TBFs

1. Introduction

A "heavy PS service” can be viewed as a PS service that, based on its corresponding QoS attributes, can either only be supported in a 3G cell or is best supported in a 3G cell. If such a service is best supported in a 3G cell then it may still be first established in a 2G cell with the intent of moving it to a 3G cell at some point. With this in mind the following assumptions are made regarding PDP Context activations attempted in a 2G cell (i.e. in A/Gb mode):

· A dual mode capable MS in packet idle mode may, based on system broadcast information, favour camping in a 3G cell whenever an acceptable 3G cell is available. As such, an MS attempting to activate a PDP Context corresponding to a heavy PS service while in packet idle mode implies it is currently unable to find an acceptable 3G cell. If the SGSN does not allow the PDP Context activation the MS has no choice but to accept that the corresponding PS service cannot be used in the current 2G cell.

· An MS in packet transfer mode or in dual transfer mode may attempt to activate a PDP Context corresponding to a heavy PS service at any time. If the SGSN does not allow the activation of the PDP Context the MS will realize that the corresponding PS service in not available in the current cell. If the SGSN allows the PDP Context activation then TBF establishment may take place for the corresponding PS service whenever user plane payload becomes available.

2. Phantom TBF Establishment

The QoS corresponding to a heavy PS service may have a low value indicated for its delay attribute. As such, after successful activation of the corresponding PDP Context in a 2G cell, when user plane data becomes available for that PFC the time required to establish the necessary TBF(s) should not result in a violation of the delay attribute. However, there may be scenarios where the violation of this delay attribute may occur while in a 2G cell given that the successful PDP Context activation for a heavy PS service does not require the immediate allocation of corresponding TBF resources (i.e. TBFs are currently allocated only when user plane payload needs to be sent). To deal with this potential problem the following solution can be applied:

· A heavy PS service that has a low value for its corresponding delay attribute may typically be a service for which SIP signalling must be performed prior to the activation of that PS service. The QoS attributes of a PDP Context activated for performing SIP signalling will have Traffic Class = Interactive and Signalling Indication = 1.

· It is assumed that an MS will be able to determine (using implementation specific means) when SIP signalling is performed in anticipation of enabling the flow of user plane payload associated with a specific PS service.

· When this occurs the MS can send a Packet Resource Request (PRR) message that includes the Extended Channel Request Description IE with an indication of the PFI for SIP signalling and the PFI for the PS service (i.e. the MS can request an uplink TBF appropriate for SIP signalling and an uplink TBF appropriate for the heavy PS service even though user plane payload is not yet available for the heavy PS service). Note that a PRR indicating two PFIs can be sent when SIP signalling is initiated by the MS or in response to SIP signalling initiated by the network.

· Prior to uplink user plane payload becoming available for a heavy PS service, the MS can send dummy control blocks upon receiving USF allocations for the corresponding uplink TBF. Upon detecting dummy control blocks sent by the MS the BSS considers that uplink TBF to be a phantom TBF (i.e. an uplink TBF was requested and allocated but the MS did not start sending RLC data blocks thereon).

· Upon detecting the presence of a phantom uplink TBF the BSS corresponding to a heavy PS service the BSS can respond by sending a downlink TBF assignment suitable for that heavy PS service and will send dummy control blocks thereon prior to the availability of downlink user plane payload (i.e. the BSS establishes a phantom downlink TBF).

· Upon completion of the SIP signalling the two peer SIP entities will enable the flow of user plane payload associated with the heavy PS service which will be sent using the pre-allocated phantom TBFs over the air interface. As such, the requirements imposed by QoS delay attribute of the heavy PS service will be satisfied.

3. Proposal

Support the concept of phantom TBFs by making the following specification changes:

· 44.060 to be modified to allow the MS to request establishment of a phantom uplink TBF (i.e. an uplink TBF corresponding to a PFI for which a PDU has not yet been received from upper layers).

· 44.060 to be modified to allow the BSS to establish a phantom downlink TBF (i.e. a downlink TBF corresponding to a PFI for which no downlink LLC PDUs have yet been received from the SGSN).
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