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8.1.1.1.2
Resource Reallocation for Uplink

The mobile station and the network are not allowed to change the RLC mode nor TBF mode of an already established TBF during resource reallocation. Change of RLC mode or TBF mode shall be achieved through release of on-going TBF and establishment of a new TBF with the newly requested RLC mode or TBF mode.

During an uplink packet transfer, upper layers may request to transfer another upper layer PDU with a different PFI, a different Radio Priority, a different peak throughput class or a different RLC mode than the one which is in transfer. An upper layer PDU containing signalling shall be treated as having the highest Radio Priority, and the acknowledged RLC mode shall be used.

If the mobile station or the network does not support multiple TBF procedures the following procedures apply:

-
If the mobile station has not started the countdown procedure or the TBF is operated in the extended uplink TBF mode (see sub-clause 9.3.1b) and the new upper layer PDU has the same RLC mode as the current uplink TBF and either a higher radio priority or the same radio priority but a higher peak throughput class, the mobile station shall immediately request a resource reallocation for uplink according to the new Radio Priority and peak throughput class of the new upper layer PDU by sending a PACKET RESOURCE REQUEST message on the PACCH and starting timer T3168 for the uplink TBF requested in the PACKET RESOURCE REQUEST message. Then the mobile station shall complete the transmission of the current upper layer PDU.

-
If the new upper layer PDU has the same RLC mode as the current uplink TBF and either a lower Radio Priority or the same radio priority but a lower peak throughput class, the mobile station shall first complete the sending of the upper layer PDU in transfer. When the sending of upper layer PDUs at the higher Radio Priority or the same radio priority but higher peak throughput class stops, without waiting for the acknowledgement from the network if in RLC acknowledged mode, the mobile station shall then perform the request of a resource reallocation for uplink for any remaining upper layer PDU(s) by sending a PACKET RESOURCE REQUEST message on the PACCH and start timer T3168 for the uplink TBF requested in the PACKET RESOURCE REQUEST message.If the new upper layer PDU does not have the same RLC mode as the current uplink TBF but has a higher radio priority, the mobile station shall complete the transmission of the current upper layer PDU using the countdown procedure including acknowledgement from the network, if in RLC acknowledged mode. If the TBF is operated in non-extended uplink TBF mode, the mobile station shall then release the TBF and establish a new uplink TBF for transmission of the new upper layer PDU. If the TBF is operated in extended uplink TBF mode (see sub-clause 9.3.1b), the mobile station shall use the procedure in sub-clause 8.1.1.6 for changing the RLC mode. When the sending of upper layer PDUs with a higher radio priority is completed using the countdown procedure, including acknowledgement from the network if in RLC acknowledged mode, the mobile station shall try to establish an uplink TBF for the transmission of any remaining upper layer PDU(s).

-
If the mobile station has not started the countdown procedure or the TBF is operated in the extended uplink TBF mode (see sub-clause 9.3.1b) and the new upper layer PDU does not have the same PFI as the current uplink TBF, the mobile station shall immediately request a resource reallocation for uplink with the new PFI by sending a PACKET RESOURCE REQUEST message on the PACCH and starting timer T3168 for the uplink TBF requested in the PACKET RESOURCE REQUEST message. Then the mobile station shall complete the transmission of the current upper layer PDU.

If both the mobile station and the network support multiple TBF procedures the following applys:

-
For the transmission of a signalling PDU with PFI=1 (i.e. a LLC SAPI 1 PDU) the mobile station shall perform the following action in the descending priority:

-
if a TBF for PFI=1 (i.e. a LLC SAPI 1) is ongoing, the mobile station shall transmit the signalling PDU on this TBF; otherwise

-
if there is at least one TBF for any PFI different to PFI=2 or PFI=3 ongoing which is operating in acknowledged RLC mode, the mobile station shall transmit the signalling PDU on the TBF with the highest radio priority out of these TBFs; otherwise 
-
the mobile station shall establish a new TBF.
-
For any upper layer PDUs other than signalling PDUs with PFI=1, the mobile station shall establish new TBFs, if for the PFIs which are associated with the new upper layer PDUs no TBFs are already established.
-
 In case of a TBF establishment the mobile station shall sends a PACKET RESOURCE REQUEST message on the PACCH and shall start starts an instance of timer T3168 for each uplink TBF requested. 

-
All ongoing uplink TBFs shall continue to operate using their currently allocated resources.

On receipt of the PACKET RESOURCE REQUEST message the network shall respond by sending either an uplink assignment message (e.g. PACKET UPLINK ASSIGNMENT, MULTIPLE TBF UPLINK ASSIGNMENT,  PACKET TIMESLOT RECONFIGURE or MULTIPLE TBF TIMESLOT RECONFIGURE) or a PACKET ACCESS REJECT message to the mobile station on the downlink PACCH.

If the mobile station or the network does not support multiple TBF procedures, then after the transmission of the PACKET RESOURCE REQUEST message with the reason for changing PFI, the priority or peak throughput class of an assigned uplink TBF the mobile station shall continue to use the currently assigned uplink TBF assuming that the requested priority or peak throughput class is already assigned to that TBF.

If both the mobile station and the network support multiple TBF procedures, then after transmission of a PACKET RESOURCE REQUEST message the mobile station shall maintain its ongoing uplink TBFs using their currently allocated TBF parameters.

On receipt of an uplink assignment message (e.g. PACKET UPLINK ASSIGNMENT, MULTIPLE TBF UPLINK ASSIGNMENT,  PACKET TIMESLOT RECONFIGURE or MULTIPLE TBF TIMESLOT RECONFIGURE message) sent in response to a PACKET RESOURCE REQUEST message the mobile station shall stop timer T3168 for each uplink TBF assigned in the assignment message and switch to the assigned PDCHs. A mobile station that supports multiple TBF procedures shall act on the uplink assignment message as defined in sub-clause 8.1.2.5.

If the mobile station or the network does not support multiple TBF procedures, the mobile station is then not allowed to send new PACKET RESOURCE REQUEST messages until either a new packet transfer request is received from the upper layers or when sending of upper layer PDU(s) at a lower Radio Priority has to be continued.

If the mobile station or the network does not support multiple TBF procedures, upon expiry of timer T3168 the mobile station shall retransmit the PACKET RESOURCE REQUEST message unless the PACKET RESOURCE REQUEST message has already been transmitted four times in which case the mobile station shall perform an abnormal release with access retry (see sub-clause 8.7.2).

If both the mobile station and the network support multiple TBF procedures, then upon expiry of all instances of timer T3168 the mobile station shall retransmit the PACKET RESOURCE REQUEST message to request resources for those uplink TBFs that did not receive an uplink assignment unless the PACKET RESOURCE REQUEST message has already been transmitted four times without receiving any uplink assignment in response. In this case the mobile station shall perform an abnormal release with access retry (see sub-clause 8.7.2).

If no assignment message (e.g. PACKET UPLINK ASSIGNMENT, MULTIPLE TBF UPLINK ASSIGNMENT, PACKET TIMESLOT RECONFIGURE or MULTIPLE TBF TIMESLOT RECONFIGURE message) addressing any requested uplink TBF is received before the mobile station has completed its currently assigned TBFs the mobile station shall stop all instances of timer T3168.

The network may at any time during uplink packet transfer initiate a change of resources by sending on the downlink PACCH monitored by the MS, an unsolicited uplink assignment message (e.g. PACKET UPLINK ASSIGNMENT, MULTIPLE TBF UPLINK ASSIGNMENT, PACKET TIMESLOT RECONFIGURE or MULTIPLE TBF TIMESLOT RECONFIGURE message) to the mobile station. During the reallocation, TFI is allowed to be changed. A mobile station that supports multiple TBF procedures shall act on the uplink assignment message as defined in sub-clause 8.1.2.5.

On receipt of a PACKET ACCESS REJECT message, the mobile station shall stop timer T3168, if running, for the TBFs rejected in the PACKET ACCESS REJECT message, abort the uplink TBFs and indicate a packet access failure to the upper layer associated with each rejected TBF. If no more uplink or downlink TBFs exist, the mobile station in packet transfer mode shall return to packet idle mode; the mobile station in dual transfer mode shall return to dedicated mode. The DRX mode procedures shall be applied, as specified in sub-clause 5.5.1.5.

If the PACKET ACCESS REJECT message contains a WAIT_INDICATION field in a Reject structure addressed to the mobile station, the mobile station shall:

-
If the mobile station or the network does not support multiple TBF procedures, start timer T3172 and if the mobile station has additional RLC data blocks to transmit, it shall initiate a new uplink TBF establishment, but the mobile station is not allowed to make a new attempt for an uplink TBF establishment in the same cell until timer T3172 expires, it may, however, attempt an uplink TBF establishment in an other cell after successful cell reselection. The mobile station may attempt to enter the dedicated mode in the same cell before timer T3172 has expired. During the time T3172 is running, the mobile station shall ignore all received PACKET PAGING REQUEST messages except paging request to trigger RR connection establishment.

-
If both the mobile station and the network support multiple TBF procedures the mobile station shall start one instance of timer T3172 for each uplink TBF that was rejected. All TBFs in progress that are not rejected shall be maintained. The mobile station is not allowed to attempt re-establishment of a rejected uplink TBF in the same cell until its associated instance of timer T3172 expires. It may, however, attempt re-establishment of a rejected uplink TBF in another cell after successful cell reselection. The mobile station may attempt to enter the dedicated mode in the same cell before all instances of timer T3172 have expired. During the time one or more instances of T3172 are running, the mobile station shall ignore all received PACKET PAGING REQUEST messages except paging request to trigger RR connection establishment.

The value of the WAIT_INDICATION field (i.e. timer T3172) relates to the cell from which it was received.

8.1.1.3a.5.2
Change of service demand

During an uplink packet transfer, upper layers may request the transfer an upper layer PDU with a different PFI, a different radio priority, a different peak throughput class or a different RLC mode than the one, which is in transfer. In case of an upper layer PDU containing signalling information, it shall be transferred with the highest radio priority and acknowledged RLC mode.
If the mobile station, at the change of service demand, has started the countdown procedure (see sub-clause 9.3.1) in order to release the uplink TBF, the mobile station shall perform the release of the uplink TBF as normal. The mobile station may then establish a new uplink TBF, according to the new service demand. 

If the countdown procedure has not been started or the TBF is operated in the extended uplink TBF mode (see sub-clause 9.3.1b) and the new upper layer PDU shall be transferred with the same RLC mode as the current uplink TBF, the mobile station shall indicate a change of service demand to the network by sending a PACKET RESOURCE REQUEST message on PACCH. 

If the change of service demand is a change of PFI, an increase of the radio priority or the same radio priority but an increase of the peak throughput class, the PACKET RESOURCE REQUEST message shall be sent as early as possible. If the PFI is not changed and the change of service demand is a decrease of the radio priority or the same radio priority but a decrease of the peak throughput class, the PACKET RESOURCE REQUEST message shall be sent immediately before, or as early as possible following the first RLC data block that contains information with the new (lower) service demand. When the PACKET RESOURCE REQUEST message is sent, the mobile station shall start timer T3168.

If the new upper layer PDU shall be transmitted with a different RLC mode than the current uplink TBF, the mobile station may complete the transmission of the preceding upper layer PDUs and shall then release the TBF and establish a new uplink TBF for transmission of the new upper layer PDU. If the TBF is operated in extended TBF mode (see sub-clause 9.3.1b), the mobile station shall use the procedure in sub-clause 8.1.1.6 for changing the RLC mode.

After the transmission of the PACKET RESOURCE REQUEST message, the mobile station shall continue to use the currently assigned uplink TBF, assuming that the network grants the requested service demand.

On receipt of the PACKET RESOURCE REQUEST message the network shall respond by either the reallocation of radio resources for an uplink TBF (sub-clause 8.1.1.3a.5.3) or the rejection of service demand (sub-clause 8.1.1.3a.5.4). 

The mobile station shall stop timer T3168 at the receipt of a PACKET UPLINK ASSIGNMENT, a MULTIPLE TBF UPLINK ASSIGNMENT, PACKET TIMESLOT RECONFIGURE or a MULTIPLE TBF TIMESLOT RECONFIGURE message, or when the mobile station has completed its currently assigned TBFs. If timer T3168 expires, the mobile station shall retransmit the PACKET RESOURCE REQUEST message and again start timer T3168.

*** next sections for information only ***

extract from TS 43.064

6.6.4.9.2
MS Supports Multiple TBF Procedures

Mobile station support of multiple TBF procedures is optional. A mobile station that supports multiple TBF procedures may operate multiple uplink and downlink TBFs concurrently. The maximum number of TBFs that a mobile station that supports multiple TBF procedures can support concurrently is not specified. Mobile station implementations are expected to ensure that the mobile station can support the number of TBFs sufficient to operate all the PDP contexts it has activated. As such, a mobile station may choose to release, modify or activate one or more PDP contexts when prioritizing the services it wants to operate concurrently. The network is not required to consider any potential complexity limitations regarding the number of concurrent TBFs when establishing an uplink or downlink TBF for a mobile station that supports multiple TBF procedures. 

When any given PDP Context is activated, it is allocated a Packet Flow Context by the network and the payload associated with the corresponding PFI will be sent using one TBF (for a unidirectional service) or one uplink and one downlink TBF (for a bidirectional service). As such, each activated PDP Context has an implicit number of TBFs required to support it. However, the total number of TBFs required to support a given set of active PDP Contexts associated with a mobile station that supports multiple TBF procedures may be reduced as a result of TBF sharing as follows:

-
Any given PDP Context that a mobile station attempts to activate for a unidirectional service may be aggregated by the SGSN so that the same PFI is associated with multiple PDP Contexts (see clause 12.6.3.5 of 3GPP TS 23.060). When this occurs a single TBF is used to deliver user plane payload associated with any of the aggregated PDP Contexts. 

-
Bandwidth from a TBF allocated to send user plane payload for an active PDP Context is stolen to send control plane messages (e.g. GMM or SM).
Network support of packet flow context (PFC) procedures is indicated by the PFC_FEATURE_MODE parameter that is broadcast on either the BCCH or PBCCH. If the PFC_FEATURE_MODE bit is not present then the network does not support PFC procedures or multiple TBF procedures. If the network supports PFC procedures then a mobile station may indicate a PFI value during uplink TBF establishment. 

Network support of multiple TBF procedures is indicated using the MTBF_CAPABILITY parameter that is broadcast on either the BCCH and PBCCH. If the network indicates it supports multiple TBF procedures then it shall also indicate support for PFC procedures. When the network and the mobile station both support multiple TBF procedures then the mobile station shall indicate the PFI value associated with each uplink TBF it attempts to establish

During one or more ongoing TBFs, the mobile station continuously monitors its allocated downlink PDCHs for possible occurrences of downlink TBF allocations from the network. The network has knowledge of which uplink PDCH(s) the mobile station is already using and can therefore allocate downlink PDCH(s) that respect the multislot capability of the MS. 

During one or more ongoing TBFs, a mobile station can request the establishment of one or more uplink TBFs by sending a Packet Downlink Ack/Nack or a Packet Resource Request message to the network. The network has knowledge of which downlink PDCH(s) the mobile station is already using and can therefore allocate uplink PDCH(s) that respect the multislot capability of the MS. Using a Packet Downlink Ack/Nack to make an uplink TBF request may introduce an extra delay when initiating the corresponding uplink packet transfer(s) but only for the first LLC frame in a sequence.
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