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8
Medium Access Control (MAC) procedures on SBPSCH

8.1
General

The MAC procedures defined in this clause are applicable in MAC-Shared state and MAC-DTM state.
The multiple TBF assignment messages (MULTIPLE TBF DOWNLINK ASSIGNMENT, MULTIPLE TBF UPLINK ASSIGNMENT, MULTIPLE TBF TIMESLOT RECONFIGURE) shall be used only if the multiple TBF feature is supported by the network and the mobile station.  The network may choose to send either single assignment messages or multiple TBF assignment messages on the PACCH to a R5 mobile station in Iu mode.
8.2
Transfer of RLC data blocks

8.2.1
Medium access mode

The transfer of RLC data blocks on SBPSCH is governed by different principles on both uplink and downlink for each of the defined medium access modes: dynamic allocation, extended dynamic allocation, and exclusive allocation. 

The medium access mode the mobile station is to use, except when exclusive allocation is applied in MAC-DTM state, is given by the MAC_MODE parameter. The MAC_MODE parameter is included in the downlink assignment (e.g. PACKET DOWNLINK ASSIGNMENT or PACKET TIMESLOT RECONFIGURE) message, whereas in the uplink the MAC_MODE parameter is given by the EXTENDED_DYNAMIC_ALLOCATION parameter. The value of the MAC_MODE parameter shall not be changed while the mobile station is in MAC-Shared state or MAC-DTM state.

Exclusive allocation is applicable only in MAC-DTM state when a single TBF is allocated on a half-rate PDCH. 

When the conditions for exclusive allocation are fulfilled, the mobile station shall store the value of the MAC_MODE parameter. The MAC_MODE parameter has no effect as long as exclusive allocation is used. When the conditions for exclusive allocation are not fulfilled, the mobile station shall use the medium access mode given by the value of the MAC_MODE parameter.


8.2.2
Uplink RLC data block transfer

8.2.2.0.1
General
See 3GPP TS 44.060 sub-clause 8.1.1.
8.2.2.0.2
Additional / modified uplink resource request
When the mobile station has data to send that does not belong to any radio bearer for which there is a TBF established, the mobile station shall either send a data block on the SFACCH (if present) if the data is for a signalling radio bearer, or it shall request new radio resources by sending a PACKET RESOURCE REQUEST message on the PACCH (3GPP TS 44.060 subclauses 8.1.1.1.2 and 8.1.1.3.2, 3GPP TS 44.160 8.2.1.1.2 and 8.2.1.3).

The mobile station shall send a PACKET RESOURCE REQUEST message in the following cases;

-
When the mobile station has more blocks to send than indicated in the PACKET CHANNEL REQUEST message with access type short access.

-
When the mobile station has indicated one of “Single Block Without TBF Establishment”, “MM Procedure”, “Dedicated channel request” or “Emergency call” as the establishment cause in the PACKET CHANNEL REQUEST and it has data for a user radio bearer to send.

-
When the mobile station has data to send for a user radio bearer for which it has no TBF established.

-
When the mobile station has data to send with a lower priority than indicated in the PACKET CHANNEL REQUEST message.
8.2.2.1
Dynamic Allocation uplink RLC data block transfer

See 3GPP TS 44.060 sub-clause 8.1.1.1.

8.2.2.1.1
PACCH operation

See 3GPP TS 44.060 sub-clause 8.1.1.1.1.

8.2.2.1.2
Resource Reallocation for Uplink

8.2.2.1.2.1
General


Neither the mobile station nor the network are allowed to change the RLC mode, TBF mode or radio bearer ID (radio bearer to TBF mapping) of an already established TBF during resource reallocation. If the upper layer data to be sent requires a change in RLC mode, TBF mode or radio bearer ID, either an additional TBF shall be established (if the mobile station can support it) or, if the mobile station already has the maximum number of on-going TBFs established in that direction, then an on-going TBF shall be released and a new TBF shall be established. 

For the case where, during an uplink packet transfer, upper layers request the transfer of an upper layer PDU for a different user radio bearer, a new TBF shall be established. For the transfer of an upper layer PDU for a different signalling radio bearer, the SFACCH may be used.


8.2.2.1.2.2
Resource Reallocation Procedure

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

When the mobile station has already been allocated the maximum number of TBFs in the uplink direction that it can support, the network shall respond with either an uplink assignment message that reassigns one of the current TFIs to the new RB (implicitly releasing the TBF previously using that TFI) or a PACKET TBF RELEASE message followed by an uplink assignment.

On receipt of an uplink assignment message (e.g. PACKET UPLINK ASSIGNMENT, MULTIPLE TBF UPLINK ASSIGNMENT, MULTIPLE TBF TIMESLOT RECONFIGURE or PACKET TIMESLOT RECONFIGURE) the mobile station shall stop timer T3168 for each uplink TBF assigned in the assignment message and switch to the assigned PDCHs.

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.

On 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 indicate a packet access failure to upper layer and perform an abnormal release without retry (see clause 8.7.1).

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

The network may at any time during an uplink TBF initiate a change of resources or allocation of new 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, MULTIPLE TBF TIMESLOT RECONFIGURE or PACKET TIMESLOT RECONFIGURE) to the mobile station.

On receipt of a PACKET ACCESS REJECT message, the mobile station shall stop timer T3168, if running, for each TBF rejected in the PACKET ACCESS REJECT message, abort the uplink TBF and indicate a packet access failure to the upper layer. If no other uplink or downlink TBFs exist, the mobile station in MAC-Shared state shall return to packet idle mode; the mobile station in MAC-DTM state shall return to MAC-Dedicated state. The DRX mode procedures shall be applied, as specified in 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

-
start timer T3172 for each TBF rejected 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 all instances of timer T3172 expire, it may, however, attempt an uplink TBF establishment in another cell after successful cell reselection. During the time T3172 is running, the mobile station shall ignore all received PACKET PAGING REQUEST messages
.

The value of the WAIT_INDICATION field (i.e. timer T3172) relates to the cell from which it was received.
8.2.2.1.2.3
Abnormal cases

NOTE:
FFS

8.2.2.1.3
Establishment of downlink TBF


During uplink transfer, the network may initiate one or more downlink TBFs by sending a downlink assignment message (e.g. PACKET DOWNLINK ASSIGNMENT, PACKET TIMESLOT RECONFIGURE, MULTIPLE TBF DOWNLINK ASSIGNMENT, MULTIPLE TBF TIMESLOT RECONFIGURE) to the mobile station on the PACCH. If a PACKET TIMESLOT RECONFIGURE message is sent, then the message shall contain the DOWNLINK_TFI_ASSIGNMENT field. The multislot restrictions of the mobile station shall be observed.

A mobile allocation or reference frequency list, received as part of a downlink assignment, replaces the previous parameters and shall be used until a new assignment is received or the mobile station has released all TBFs.

On receipt of a downlink assignment message, and after the TBF starting time, if present, the mobile station shall switch to the assigned PDCHs, and start timer T3190. The operation of the downlink TBF follows the procedures in subclause 8.1.2, 3GPP TS 44.160 subclause 8.2.2 with the following additions:

-
the mobile station shall prioritise transmission of RLC/MAC control blocks associated with the downlink TBF over RLC/MAC control blocks associated with the uplink TBF;

-
if a timer or counter expiry causes the uplink TBF to be aborted in the mobile station, the mobile station shall also abort the downlink TBF and perform an abnormal release with access retry (see subclause 8.7.2, 3GPP TS 44.160 subclause 8.8.3);

-
If one uplink and one downlink TBF are already established, then the network may send a PACKET TIMESLOT RECONFIGURE message without DOWNLINK_TFI_ASSIGNMENT. The mobile station shall interpret this as a reassignment of the timeslot allocations of the concurrent uplink and downlink TBFs and the downlink TFI is not changed.

-
If both uplink and downlink TBFs are already established and if more than one TBF is already established in either/both direction(s), then the network may send a MULTIPLE TBF TIMESLOT RECONFIGURE message.  If this message contains modified frequency parameters and does not contain a reassignment for one or more of the mobile station’s TBFs, these TBFs are to be released upon moving to the new frequency.  If no change in frequency parameters is included, the TBFs not explicitly reconfigured continue according to their original assignment.
8.2.2.2
Extended Dynamic Allocation uplink RLC data block transfer

See 3GPP TS 44.060 sub-clause 8.1.1.2.

8.2.2.3
Exclusive Allocation uplink RLC data block transfer
See 3GPP TS 44.060 subclause 8.1.1.3a.





















8.2.2.4
Network initiated release of uplink TBF

See 3GPP TS 44.060 sub-clause 8.1.1.4.

8.2.2.5
Abnormal cases

See 3GPP TS 44.060 sub-clause 8.1.1.5.

8.2.3
Downlink RLC data block transfer

8.2.3.1
General

Prior to the initiation of RLC data block transfer on the downlink, the network assigns the following parameters to the downlink TBF in the downlink assignment (e.g., PACKET DOWNLINK ASSIGNMENT or PACKET TIMESLOT RECONFIGURE) message:

-
a Temporary Flow Identity (TFI). The TFI applies to all radio blocks transferred in regards to the downlink Temporary Block Flow (TBF). 

-
a radio bearer identity (RBid). There is a one-to-one mapping between the TFI and the RBid of the radio bearer for which the downlink TBF is established.

-
a set of PDCHs to be used for the downlink transfer;

-
optionally, a TBF starting time indication.

For each TBF, the network shall prioritise RLC/MAC control blocks, not containing a PACKET DOWNLINK DUMMY CONTROL BLOCK message, to be transmitted ahead of RLC data blocks for that TBF. If the network has no other RLC/MAC block to transmit, but wishes to transmit on the downlink, the network shall transmit an RLC/MAC control block containing a PACKET DOWNLINK DUMMY CONTROL BLOCK message.

8.2.3.2
Downlink RLC data block transfer procedure
See 3GPP TS 44.060 sub-clause 8.1.2.1.

8.2.3.2.1
Abnormal cases

See 3GPP TS 44.060 sub-clause 8.1.2.1.1.

8.2.3.3
Polling for Packet Downlink Ack/Nack

See 3GPP TS 44.060 sub-clause 8.1.2.2.

8.2.3.4
Resource Reassignment for downlink


The network initiates resource reassignment of a single downlink TBF by sending a PACKET DOWNLINK ASSIGNMENT or a PACKET TIMESLOT RECONFIGURE message on the downlink PACCH.  The network initiates resource reassignment of multiple downlink TBFs by sending a MULTIPLE TBF DOWNLINK ASSIGNMENT or a MULTIPLE TBF TIMESLOT RECONFIGURE message on the downlink PACCH. 

These messages indicate in the TFI Assignment field whether this is a reassignment of existing resources using previously assigned TFI(s) or a new assignment using new TFI(s). The Control Ack bit in the message shall be set to '0' if present in the assignment message. 

On receipt of a downlink assignment message (e.g PACKET DOWNLINK ASSIGNMENT, PACKET TIMESLOT RECONFIGURE, MULTIPLE TBF DOWNLINK ASSIGNMENT or MULTIPLE TBF TIMESLOT RECONFIGURE), and after the TBF starting time, if present, the mobile station shall switch to the assigned PDCHs. Upon switching to the new PDCHs the mobile station shall restart timer T3190 for the newly assigned downlink TBF.

When the mobile station receives an RLC/MAC block addressed to itself on any of the new assigned resources it shall restart timer T3190 for the TBF. If timer T3190 expires, the mobile station shall perform an abnormal release without retry (see clause 8.7.1).
8.2.3.5
Establishment of uplink TBF

See 3GPP TS 44.060 sub-clause 8.1.2.5.

8.2.3.5.1
Abnormal cases

See 3GPP TS 44.060 sub-clause 8.1.2.5.1.

8.2.3.6
Network initiated abnormal release of downlink TBF

See 3GPP TS 44.060 sub-clause 8.1.2.8.

8.3
Packet PDCH Release

See 3GPP TS 44.060 sub-clause 8.2.

8.4
Procedure for measurement report sending in MAC-Shared state

See 3GPP TS 44.060 sub-clause 8.3.

8.5
Network Controlled cell reselection procedures in MAC-Shared state

See 3GPP TS 44.060 sub-clause 8.4.

8.6
Measurement Order procedures in MAC-Shared state

See 3GPP TS 44.060 sub-clause 8.5.

8.7
PACKET CONTROL ACKNOWLEDGEMENT

See 3GPP TS 44.060 sub-clause 8.6.

8.8
Abnormal cases

8.8.1
General

See 3GPP TS 44.060 sub-clause 8.7.0.

8.8.2
Abnormal release without retry

See 3GPP TS 44.060 sub-clause 8.7.1.

8.8.3
Abnormal release with access retry

The mobile station shall abort all TBFs in progress. The mobile station in MAC-Shared state shall return to MAC-Idle state and initiate the establishment of a new uplink TBF on SBPSCH(s), using the procedures on PCCCH, as defined in sub-clause 7.2.

The mobile station in MAC-DTM state shall return to MAC-Dedicated state and initiate the establishment of a new uplink TBF on SBPSCH(s) using DTM procedures on SRB2, as defined in 3GPP TS 44.118.

In case the mobile station fails to establish a new uplink TBF on SBPSCH(s), the mobile station shall report an RLC/MAC failure to upper layers. The DRX mode procedures shall be applied, as specified in sub-clause 5.4.1.8.

8.8.4
Abnormal release with system information

See 3GPP TS 44.060 sub-clause 8.7.3.

8.9
Network Assisted Cell Change procedures in MAC-Shared state

See 3GPP TS 44.060 sub-clause 8.8.
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