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Multiple TBF Procedures in A/Gb Mode

1 Introduction

New procedures must be developed to allow an MS operating in A/Gb mode to support multiple TBFs. Support of multiple TBFs in A/Gb mode requires that both the BSS and MS support these new procedures.

2 Detailed Requirements for Multiple TBF Operation

The following detailed requirements have been identified for multiple TBF operation associated with A/Gb mode:

1.1 The ability to manage multiple TBFs shall be accomplished by expanding the capabilities of  RLC/MAC control messages (i.e. by modifying existing messages and/or defining new messages as necessary).

1.2 The BSS shall always decide which resources to allocate when establishing a downlink TBF or when responding to an MS request to establish an uplink TBF.

1.3 It shall be possible to establish uplink or downlink TBFs where one RLC/MAC control message is used to perform the establishment of each TBF (i.e. one at a time). When at least one TBF has been established it may also be possible to establish multiple TBFs simultaneously (FFS).

1.4 The BSS shall decide whether or not resource re-allocation is necessary whenever an MS is allocated an additional TBF.

· If an MS has been allocated a combination of both uplink and downlink TBFs then the PTR (Packet Timeslot Reconfigure) or MTTR (Multiple TBF Timeslot Reconfigure) message shall be used to perform resource re-allocation

· If an MS has been allocated one or more uplink TBFs (i.e. no downlink TBFs) then the PUA (Packet Uplink Assignment) or MTUA (Multiple TBF Uplink Assignment) message shall be used to perform resource re-allocation.

· If an MS has been allocated one or more downlink TBFs (i.e. no uplink TBFs) then the PDA (Packet Downlink Assignment) or MTDA (Multiple TBF Downlink Assignment) message shall be used to perform resource re-allocation.

1.5 If an MS has been allocated one or more downlink TBFs, each of these TBFs has a corresponding TFI that is unique over all the timeslots that are allocated to that TBF.

1.6 If an MS has been allocated one or more uplink TBFs, each of these TBFs  has a corresponding TFI that is unique over all the timeslots that are allocated to that TBF. However, any given uplink TBF shall have a unique USF for each timeslot the TBF has been allocated to.

1.7 The BSS shall use the PUA or MTUA message to assign USFs on a per timeslot basis for uplink TBF establishment. 

1.8 A TBF allocated multiple timeslots shall use the same channel coding scheme on each timeslot associated with that TBF. Different channel coding schemes may be used for different TBFs for the case where an MS has been allocated multiple TBFs. 

1.9 When assigning or reconfiguring resources for downlink TBFs operating in A/Gb mode the following information shall be conveyed:

· The BSS shall indicate the TFI and timeslot(s) associated with each TBF.

· The BSS shall indicate the RLC mode for each TBF.

1.10 When assigning or reconfiguring resources for uplink TBFs operating in A/Gb mode the following information shall be conveyed:

· The BSS shall provide an MS with an indication of whether a TBF request has been accepted, rejected or queued.

· The MS may provide the BSS with an indication of the PFI associated with each requested TBF.

· The BSS shall indicate the timeslots for which a TFI is valid.

· The BSS shall provide an MS with an indication of the USF associated with each timeslot allocated to a TBF (TFI).

· The BSS shall provide an indication of the USF granularity to be used for each TBF allocated.

· The BSS shall provide an MS with an indication of the power control parameters applicable to each allocated timeslot (if applicable).

3 Uplink TBF Establishment

The procedures for uplink TBF establishment provided below are limited to the case of shared channel allocation where each TBF is established one at a time and has an associated PFI known to both the MS and BSS and is conveyed from the MS to the BSS during TBF establishment. The possible establishment of multiple uplink TBFs simultaneously is FFS. 

3.1 Establishing an Uplink TBF in Packet Idle Mode

In Packet Idle Mode only a single uplink TBF allocation will be allowed based on the existing procedures (i.e. multiple TBFs cannot be allocated from Packet Idle Mode).

When an MS in packet idle mode has user plane or control plane payload to send, it shall send a PACKET CHANNEL REQUEST (PCR) message or an EGPRS PACKET CHANNEL REQUEST message on the PRACH indicating either one-phase or two-phase access as the establishment cause.  The BSS responds by sending the MS a PUA message on the PAGCH and the MS then proceeds as follows:

· For a two-phase access the MS shall send a PACKET RESOURCE REQUEST (PRR) on its assigned uplink block. 

· In this case the MS identifies itself (using a random or assigned TLLI) and may indicate the PFI associated with its uplink TBF within the PRR message. 

· Upon receiving a PRR message the BSS allocates resources for a single uplink TBF by sending the MS a second PUA message containing a TFI and timeslot allocation, the MS identity received in the PRR message and a USF associated with the allocated TFI-timeslot pair.

· For a one-phase access the MS shall start sending RLC/MAC data blocks using uplink blocks allocated to its assigned USF value. In this case the MS identifies itself (using a random or assigned TLLI) and indicates the PFI associated with its uplink TBF in each RLC/MAC data block it sends until contention resolution is complete.

3.2 Establishing Uplink TBFs in Packet Transfer Mode

When an MS is in packet transfer mode where one or more TBFs are currently established, it shall establish all additional uplink TBFs one at a time as follows:

· If one or more uplink TBFs are currently allocated, the MS shall send a PRR message using the PACCH of an existing uplink TBF. In this case the MS identifies itself using the TFI associated with the PACCH it selects for PRR message transmission and indicates the PFI associated with the additional TBF it wants to establish. 

· If only downlink TBFs are currently allocated, the MS shall include PFI and a Channel Request Description for the new uplink TBF within a Packet Downlink Ack/Nack (PDA/N) message sent to the BSS in association with a downlink TBF (existing procedures). 

Upon receiving a PRR message the BSS shall respond by sending the MS a PUA message, an MTUA message or an MTTR message:

· If the BSS sends a PUA message it shall contain the following:

· A TFI and timeslot allocation for the new uplink TBF.

· The identity of the target MS based on the TFI received in the PRR message.

· A USF associated with the TFI-timeslot pair allocated for the new uplink TBF (optional).

· If the BSS sends an MTUA message it shall contain the following:

· A TFI and timeslot allocation for the new and each currently allocated uplink TBF requiring re-allocation.

· The identity of the target MS based on the TFI received in the PRR message.

· A USF associated with each TFI-timeslot pair allocated for each uplink TBF (optional).

· If the BSS sends an MTTR message it shall contain the following:

· A TFI and timeslot allocation for the new and each currently allocated uplink TBF requiring re-allocation

· A TFI and timeslot allocation for each currently allocated downlink TBF requiring re-allocation.

· The identity of the target MS based on the TFI received in the PRR message.

· A USF associated with each TFI-timeslot pair allocated for each uplink TBF (optional).

4 Downlink TBF Establishment

The procedures for downlink TBF establishment provided below are limited to the case of shared channel allocation where each TBF is established one at a time and is associated with a PFI known to the BSS but not the MS. The possible establishment of multiple downlink TBFs simultaneously is FFS. 

4.1 Establishing a Downlink TBF in Packet Idle Mode

In Packet Idle Mode only a single downlink TBF allocation will be allowed based on the existing procedures (i.e. multiple TBFs cannot be allocated from Packet Idle Mode).

When an MS is in packet idle mode and the Network has user plane or control plane payload to send to it, it shall perform any necessary paging (if required) to locate the MS. Once the MS location has been determined (i.e. the specific serving cell for that MS has been identified) the BSS shall establish a downlink TBF as follows:

· A PDA message is sent to the target MS on the PCCCH.

· The PDA shall contain a TFI and timeslot allocation along with the identity of the target MS (i.e. TLLI).

4.2 Establishing Downlink TBFs in Packet Transfer Mode

When an MS is in packet transfer mode and the BSS needs to establish an additional downlink TBFs it shall proceed as follows:

· If packet timeslot reconfiguration is not required, the BSS shall send a PDA message on the PACCH containing the following:

· The identity of the target MS consisting of a TFI associated with an existing uplink or downlink TBF.

· A TFI and timeslot allocation for the new downlink TBF.

· If packet timeslot reconfiguration is required, the BSS shall send either an MTDA message or an MTTR message on the PACCH containing the following:

· The identity of the target MS consisting of a TFI associated with an existing uplink or downlink TBF.

· A TFI and timeslot allocation for the new downlink TBF and all currently established uplink and downlink TBFs.

5 Messages Used for Multiple TBF Operation in A/Gb Mode

The new RLC/MAC control messages introduced in support of multiple TBF operation are limited to the cases of resource re-allocation (timeslot reconfiguration) and release of multiple TBFs. Existing RLC/MAC control messages shall be used to establish uplink or downlink TBFs in an incremental manner. The RLC/MAC control messages required for setting up Multiple TBFs simultaneously are not considered in this section.

5.1 Resource Assignment Messages

The RLC/MAC control messages used to allocate TBF resources to an MS operating in A/Gb mode are as follows:

· PACKET UPLINK ASSIGNMENT (existing – modified) 

· This existing message may be sent to an MS to indicate the establishment of an initial or an additional uplink TBF.

· This existing message may also be sent to provide resource re-allocation for an existing uplink TBF.

· MULTIPLE TBF UPLINK ASSIGNMENT (new) 

· This message shall be used to provide an MS with new TFI and timeslot assignments for all uplink TBFs requiring either initial resource allocation or resource re-allocation.

· In addition, this message shall provide the MS with the USF applicable for each timeslot assigned to each uplink TBF.

· PACKET DOWNLINK ASSIGNMENT (existing – modified) 

· This existing message may be sent to an MS to indicate the establishment of an initial or an additional downlink TBF.

· This existing message may also be sent to provide resource re-allocation for an existing downlink TBF.

· MULTIPLE TBF DOWNLINK ASSIGNMENT (new)

· This message shall be used to provide an MS with new TFI and timeslot assignments for all downlink TBFs requiring either initial resource allocation or resource re-allocation.

· PACKET TIMESLOT RECONFIGURE (existing – unchanged)

· MULTIPLE TBF TIMESLOT RECONFIGURE (new) 

· This message shall be used to provide an MS with new TFI and timeslot assignments for all uplink and downlink TBFs requiring either initial resource allocation or resource re-allocation.

· In addition, this message shall provide the MS with the USF applicable for each timeslot assigned to each uplink TBF.

5.2 Resource Release Messages

The RLC/MAC control message used to release one or more TBFs allocated to an MS operating in A/Gb mode is as follows:

· MULTIPLE TBF RELEASE (new) 

· This message shall identify one or more TBFs (any combination of uplink or downlink) that are to be released where each TBF to be released is identified by a global TFI and timeslot.

· If only a single TBF is to be released then the existing procedures may be used.

· The MS shall respond to this message by sending a PACKET CONTROL ACK message on the PACCH.

5.3 Miscellaneous Messages

Miscellaneous RLC/MAC control messages used to manage an MS operating in A/Gb mode are as follows:

· PACKET CONTROL ACK (existing)

· In addition to currently defined conditions for sending this message, it shall also be sent by an MS on the PACCH in response to a MULTIPLE TBF RELEASE message.

· In this case it shall be formatted as an RLC/MAC control block using the PACCH block format. 

· PACKET MOBILE MULTIPLE TBF STATUS (new)

· This message shall be sent by an MS on the PACCH for the same reasons already used to send the PACKET MOBILE TBF STATUS currently defined for A/Gb mode operation (i.e. for error cases associated with the reception of non-distribution messages). 

· For the case where an MS receives an MTUA, MTDA or an MTTR message containing an error, it shall respond by sending one or more instances of a PACKET MOBILE MULTIPLE TBF STATUS message as necessary in order to identify each TBF for which erroneous information was received.

· A single instance of this message shall be capable of identifying multiple TBFs for which erroneous information was received by the MS.

· Since the PACCH selected to send this message may not be associated with a TBF for which erroneous information was received, each TBF identified within this message shall be supplemented with timeslot information (FFS).

6 Summary

This paper has outlined procedures and messages to be used for providing multiple TBF support in GERAN R5 for mobile stations operating in A/Gb mode. The following proposals are made:

· Adopt the requirements for multiple TBF operation in A/Gb mode as described in section 2 above.

· Adopt the multiple TBF establishment procedures for A/Gb mode as described in sections 3 and 4.

· Adopt the introduction of new RLC/MAC control messages for A/Gb mode in support of multiple TBF operation as described in section 5.
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