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9.3
Operation during RLC data block transfer

9.3.0
General

The RLC ARQ functions support three modes of operation: RLC acknowledged mode, RLC unacknowledged mode and RLC non-persistent mode. RLC acknowledged mode operation uses retransmission of RLC data blocks to achieve high reliability. RLC unacknowledged mode operation does not utilize retransmission of RLC data blocks. RLC non-persistent mode operation uses non-exhaustive retransmission of RLC data blocks. A TBF may operate in either RLC acknowledged mode, RLC unacknowledged mode or RLC non-persistent mode. An MBMS bearer operates in RLC non-persistent mode.

The mobile station requests the RLC mode of the uplink TBF by setting the RLC_MODE bit to either RLC acknowledged mode or RLC unacknowledged mode in the PACKET RESOURCE REQUEST or the (EGPRS) PACKET DOWNLINK ACK/NACK or EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 message. When the establishment cause field in the PACKET CHANNEL REQUEST message indicates ‘one phase access’, the RLC mode defaults to RLC acknowledged mode. If both the mobile station and the BSS support multiple TBF procedures, or if the mobile station supports RLC non-persistent mode, the BSS may override the mobile station’s indicated RLC mode, ordering its preferred RLC mode (including RLC non-persistent mode for EGPRS TBF(s), if the mobile station supports this RLC mode) when establishing uplink TBF(s) as follows:

-
The network shall always set the RLC_MODE bit for the uplink TBF(s) in the MULTIPLE TBF UPLINK ASSIGNMENT and MULTIPLE TBF TIMESLOT RECONFIGURE messages. 

-
The network may order the RLC mode for the uplink TBF by setting the RLC_MODE bit in the PACKET UPLINK ASSIGNMENT message or the UPLINK_RLC_MODE bit in the PACKET TIMESLOT RECONFIGURE message. The mobile station shall assume that its indicated RLC mode is used if the BSS does not override it in the PACKET UPLINK ASSIGNMENT or PACKET TIMESLOT RECONFIGURE message. 

The network sets the RLC mode of the downlink TBF by setting the RLC_MODE bit in the PACKET DOWNLINK ASSIGNMENT, MULTIPLE TBF DOWNLINK ASSIGNMENT, PACKET TIMESLOT RECONFIGURE, MULTIPLE TBF TIMESLOT RECONFIGURE or PACKET CS RELEASE INDICATION message.

An uplink TBF may be operating in either non-extended uplink TBF mode or extended uplink TBF mode, see sub-clause 9.3.1b. An uplink TBF operating in RLC non-persistent mode shall operate in extended uplink TBF mode.
When one or more PDCH/Fs are used in conjunction with one PDCH/H in the same direction, the RLC/MAC data blocks may not be received in the same sequence they were sent, due to the different data rates of the channels. In RLC unacknowledged mode, the sending entity shall re-order the RLC/MAC data blocks before transmission to ensure their reception in sequence.

Next change

9.3.1b
Extended uplink TBF mode

9.3.1b.1
Application

Network support of the extended uplink TBF mode shall be indicated by the NW_EXT_UTBF parameter that is broadcast on either BCCH or PBCCH, see sub-clause 12.24. A network which supports RLC non-persistent mode shall support extended uplink TBF mode.
The mobile station shall support the extended uplink TBF mode. The extended uplink TBF mode is a part of the GERAN Feature Package 1. A mobile station indicating support of GERAN Feature Package 1 in the Mobile Station Classmark 3 IE, the MS Radio Access Capability IE and the MS Radio Access Capability 2 IE supports the extended uplink TBF mode (see 3GPP TS 24.008).

The RLC/MAC entity, which has received the indication that the peer supports the extended uplink TBF mode, shall operate an uplink TBF in the extended uplink TBF mode.

NOTE:
The network might not receive the radio access capabilities of the mobile station at one-phase packet access. In that case, the two entities may operate in different mode.

9.3.1b.2
Operation of uplink TBF in extended uplink TBF mode

In extended uplink TBF mode, an uplink TBF may be maintained during temporary inactive periods, where the mobile station has no RLC information to send.

During the temporary inactive periods, the mobile station may stop sending RLC data block, as defined in sub-clause 9.1.3. The network shall continue allocating the mobile station uplink radio blocks during the inactivity period, using the procedures defined in sub-clause 8.1.1 for each medium access mode. Uplink radio blocks shall be allocated as required allowing the mobile station to continue the transfer of RLC data blocks, when a new RLC data block becomes available.

When the mobile station is allocated an uplink radio block and there is no RLC data block ready to send for any TBF, the mobile station shall send an RLC/MAC control block in each uplink radio block allocated by the network, unless indicated otherwise. When the mobile station is allocated an uplink radio block, and there is no RLC/MAC block for data transfer to send for this TBF but, in case of multiple TBFs, there is an RLC/MAC block for data transfer to send for one or more other TBF(s) assigned on the same PDCH, the mobile station should send an RLC/MAC block for data transfer from one of these other TBF(s) in the allocated uplink radio block indicating the TFI of that other TBF in the RLC/MAC header of that RLC/MAC block. The priorities defined in sub-clause 8.1.1 for different kinds of RLC/MAC blocks apply. The network may allow, via the EXT_UTBF_NODATA parameter broadcast in GPRS Cell Options IE (see sub-clause 12.24), any mobile station during extended uplink TBF mode not to send any PACKET UPLINK DUMMY CONTROL BLOCK message when there is no other RLC/MAC block ready to send. A mobile station during extended uplink TBF mode may refrain from sending PACKET UPLINK DUMMY CONTROL BLOCK messages when there is no other RLC/MAC block ready to send only if so indicated by the EXT_UTBF_NODATA parameter.

During a period when the network does not receive any RLC data blocks from the mobile station, the network may periodically send a PACKET UPLINK ACK/NACK message to the mobile station. When applicable, depending on the medium access mode, the PACKET UPLINK ACK/NACK message shall be sent as required to prevent timer T3184 from expiring.

The network determines the release of an uplink TBF. The network releases an uplink TBF using the procedure in sub-clause 9.5 (A/Gb mode) or 3GPP TS 44.160 (Iu mode).
NOTE 1:
An uplink TBF may be released also by procedures defined in clause 8.

NOTE 2:
Extensive delay of an uplink TBF release whilst the mobile station does not send any RLC information might impact badly on the mobile station power consumption and should be avoided. Inactivity periods should not be longer than necessary to keep the overall performance of GPRS services. Inactivity periods longer than 5 s should not be allowed. If, however, the network has indicated that the mobile station during extended uplink TBF mode is not required to send PACKET UPLINK DUMMY CONTROL BLOCK messages,as described above, and the mobile station makes use of this option, the impact on the mobile station power consumption will be less critical and longer inactivity periods than 5 seconds can be allowed.

Next change

9.3.4
Non-persistent mode operation

9.3.4.0
General

The transfer of RLC data blocks in RLC non-persistent mode includes non-exhaustive retransmissions. The block sequence number (BSN) in the RLC data block header is used to number the RLC data blocks for reassembly. When RLC non-persistent mode is used for an MBMS bearer the receiving side sends MBMS DOWNLINK ACK/NACK messages to inform the transmitting side of the status of the reception and to convey neighbouring cell measurements. When RLC non-persistent mode is used for an EGPRS TBF the receiving side sends a PACKET UPLINK ACK/NACK message, EGPRS PACKET DOWNLINK ACK/NACK or an EGPRS PACKET DOWNLINK ACK/NACK TYPE 2 message message to inform the transmitting side of the reception status.

9.3.4.1
Operation during an MBMS bearer

The mobile station receives RLC/MAC blocks on the assigned downlink PDCHs. On each assigned PDCH, the mobile station shall in the RLC/MAC header identify the MBMS_BEARER_ID within the TFI field and decode the RLC data blocks if the mobile station is monitoring that MBMS Bearer. The operation during the MBMS bearer shall be as defined in sub-clause 9.1

9.3.4.2
Release of an MBMS radio bearer

The network may initiate the normal or abnormal release of an MBMS radio bearer by transmitting a PACKET TBF RELEASE message to the mobile station(s) on the PACCH, as described in sub-clause 8.1.4.4. 

The Final Block Indicator (FBI) bit shall not be set to the value '1' in any RLC/MAC block for data transfer of the MBMS radio bearer. 

9.3.4.3
Operation during an EGPRS TBF

The MAC procedures defined in sub-clause 8.1.1 and 8.1.2 apply for EGPRS TBFs that make use of RLC non-persistent mode. Release of an uplink EGPRS TBF operating in Non-persistent mode is specified in sub-clause 9.5. Release of a downlink EGPRS TBF operating in Non-persistent mode is as specified for RLC unacknowledged mode, (see sub-clause 9.3.3.5).
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