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9
Medium Access Control (MAC) procedures on DBPSCH

9.1
General

The MAC procedures defined in this clause are applicable in MAC-Dedicated state and in MAC-DTM state on DBPSCH only. When a radio bearer is set-up on DBPSCH(s) (see 3GPP TS 44.118) the corresponding TBF is implicitly established, on this DBPSCH(s), on the logical channel on which this TBF is mapped. This TBF shall use the TBF mode as specified in sub-clause 5.2.2.2 and according to the radio bearer attributes as may be indicated in the CMAC-CONFIG primitive received from RRC.

9.2
Transfer of RLC/MAC blocks

9.2.1
Dedicated allocation
9.2.1.1
General
On DBPSCH, the transfer of RLC/MAC blocks is governed by the principles of the dedicated allocation. Dedicated allocation is applicable to GPRS TBF mode, EGPRS TBF mode, TCH TBF mode and DCCH TBF mode. No other medium access mode shall apply for TCH TBF mode and DCCH TBF mode.


A mobile station in dedicated allocation shall monitor the assigned DBPSCH(s). The mobile station shall attempt to decode every downlink RLC/MAC block on the assigned DBPSCH(s). Whenever the mobile station receives an RLC/MAC block containing an RLC/MAC control block, the mobile station shall attempt to interpret the message contained therein and act upon it.

Except for TCH TBF mode in T-RLC mode, PACKET UPLINK DUMMY CONTROL block(s) (respectively PACKET DOWNLINK DUMMY CONTROL block(s)) shall be sent in periods when no RLC/MAC block is scheduled for transmission in uplink direction (respectively downlink direction). For TCH TBF mode in T-RLC mode, DTX may apply. 

9.2.1.2
Performance requirements for TCH and DCCH TBF modes

When the mobile station receives a DBPSCH assignment, the mobile station shall switch to the assigned DBPSCHs and be ready to transmit within the reaction time defined in 3GPP TS 45.010.

The network (NW) and the mobile station (MS) shall follow the performance requirements defined in the table below. These performance requirements are given on a logical channel and MAC state basis, and define the response time of the network and the mobile station upon receipt of a request from the remote peer entity, where:

Trmin and Tresp denote respectively the minimum and maximum response times following the reception of a given request, expressed in TDMA frames, as follows:
If a polling request is received whose last burst has been physically transmitted in the TDMA frame number FNcomm, then the first burst carrying a segment of the corresponding response shall be physically transmitted in the TDMA frame number FNresp where:
FNcomm + Trmin + 1 ≤ FNresp ≤ FNcomm + Tresp +1
following the mapping of logical channels onto physical channels and the arithmetics on TDMA frame numbers specified in 3GPP TS 45.002.
Table 9.2.1. Response time
	Request sent on
	Response sent on
	Trmin
	Tresp (see note 1)

	
	
	
	MAC-Dedicated state
	MAC-DTM state

	SDCCH
	SDCCH
	MS: 11

NW: TRMIN_SDCCH (32 or 83)
	MS: 113

NW: TRESP_SDCCH (134 or 185, respectively)
	Not applicable

	SACCH
	SACCH
	MS: 11

NW: 83
	MS: 11

NW: 83
	

	SACCH 
(with a TCH or PDTCH)
	SACCH 
(with a TCH or PDTCH)
	MS: 25
NW: TRMIN_SACCH (25 or 129)
	MS: 129
NW: TRESP_SACCH (129 or 233, respectively)
	MS: 25
NW: TRMIN_SACCH

	FACCH/Full rate
	FACCH/Full rate
	MS: 9
NW: TRMIN
	MS: 18 (max between 18 and 17)
NW: TRESP_MAC_Dedicated
	MS: 14 (max between 13 and 14)

NW: TRESP_MAC_DTM

	TCH/Full rate
	FACCH/Full rate
	MS: 9
NW: TRMIN
	MS: 18 (max between 18 and 17)
NW: TRESP_MAC_Dedicated
	MS: 14 (max between 13 and 14)
NW: TRESP_MAC_DTM

	FACCH/Half rate
	FACCH/Half rate
	MS: 10
NW: TRMIN
	MS: 28 (max between 28 and 27)
NW: TRESP_MAC_Dedicated
	MS: 19 (max between 18 and 19)
NW: TRESP_MAC_DTM

	NOTE 1:
these values account for the maximum amount of Radio Bearers multiplexed on a given logical channel, and the priorities of associated RLC/MAC blocks. For FACCH, it also accounts for the RLC/MAC control signalling related to the traffic on the TCH.

NOTE 2: 
the combination TCH/H – FACCH/H is not supported

NOTE 3:  
"max between n and m" is to account for the shift of the start of the FACCH block where the response is sent, that occurs depending on the end of the TCH/FACCH block where the request was sent. (due to a different number of idle/SACCH frames included in the counts).


9.2.2
Transfer of RLC/MAC blocks on TCH

One and only one TBF in TCH TBF mode may be mapped onto a TCH.

No RLC/MAC control blocks shall be sent on TCH. RLC/MAC control blocks belonging to a TBF operating in NT-RLC mode shall be sent on FACCH with Payload Type= (PT) "10". No RLC/MAC control blocks shall be sent on FACCH if this TCH is occupied by a TBF operating in T-RLC mode.

RLC/MAC blocks shall be transmitted with the following priority (highest priority first):

-
RLC/MAC blocks on FACCH, except Packet Uplink/Downlink Dummy Control Blocks;

-
RLC data blocks on TCH;

-
RLC/MAC control blocks on FACCH containing Packet Uplink/Downlink Dummy Control Blocks.

9.2.3
Transfer of RLC/MAC blocks on FACCH, SACCH and SDCCH

A TBF associated with a URB may operate in DCCH TBF mode but shall not be mapped on SACCH.

On SACCH, MAC shall ensure the following as long as there is data to send for SRB1, and SRB3 and/or SRB4: 

-
every second RLC/MAC block sent on SACCH shall belong to SRB1, and the other to SRB3 or SRB4, and

-
every second RLC/MAC block belonging to SRB1 shall be discarded, the other shall be sent on SACCH.

All RLC data blocks belonging to a TBF in DCCH TBF mode shall be encoded using CS-1.

The mobile station shall attempt to decode every downlink RLC/MAC block on FACCH, SACCH or SDCCH. Whenever the mobile station receives an RLC/MAC block containing an RLC/MAC control block, the mobile station shall attempt to interpret the message contained therein, and shall act on it.

Each RLC data block sent on FACCH, SACCH or SDCCH shall contain a Reduced Radio Bearer identity (RRBid) field corresponding to the radio bearer to which the RLC data block belongs.

On SDCCH, all the RLC data blocks of an uplink TBF shall each contain a G-RNTI field in the RLC data block header until contention resolution is completed on the mobile station side (see sub-clause 7.2.3.3.2.3). After the reaction time specified in 3GPP TS 45.010 no other RLC data blocks shall contain a G-RNTI field, except for those retransmitted RLC data blocks that originally contained a G-RNTI, which will be repeated including the same G-RNTI. 

RLC/MAC blocks shall be transmitted with the following priority (highest priority first):

-
RLC/MAC control blocks with a Payload Type (PT) = "01" i.e. related to a TBF in DCCH TBF mode, except Packet Uplink/Downlink Dummy Control blocks;

-
RLC data blocks containing a piggy-backed acknowledgement;

-
RLC/MAC control blocks with a Payload Type (PT) = "10" i.e. related to a TBF in TCH TBF mode, except Packet Uplink/Downlink Dummy Control blocks;

-
RLC data blocks not containing a piggy-backed acknowledgement;

-
RLC/MAC control blocks containing Packet Uplink/Downlink Dummy Control Blocks.

9.2.4
Transfer of RLC/MAC blocks on PDTCH

See clause 8.

9.3
PACKET CONTROL ACKNOWLEDGEMENT

Upon receipt by the mobile station of a polling request (see sub-clauses 12.7.4 and 12.9.3) within an RLC/MAC control message sent on a given logical channel, the mobile station shall send a corresponding PACKET CONTROL ACKNOWLEDGEMENT message within the next possible uplink occurrence on the same logical channel. The PACKET CONTROL ACKNOWLEDGEMENT message shall be formatted using the normal burst format. The next possible uplink occurrence is defined following the rules below:

-
If the RLC/MAC control message is received on PACCH with a valid RRBP field as part of this RLC/MAC control message, the mobile station shall transmit a PACKET CONTROL ACKNOWLEDGEMENT message in the uplink radio block specified (see 3GPP TS 44.060 sub-clause 10.4.5)

-
Otherwise, the mobile station shall send the PACKET CONTROL ACKNOWLEDGEMENT message following the requirements defined in sub-clause 9.2.1.2, considering the PACKET CONTROL ACKNOWLEDGEMENT message has higher priority than any other RLC/MAC control messages, and any RLC data block. Upon reception by the network of a PACKET CONTROL ACKNOWLEDGEMENT message that does not target a specific RLC entity, within the requirements defined in sub-clause 9.2.1.2, the network shall reset counter N3105. If the network does not receive a PACKET CONTROL ACKNOWLEDGEMENT message before the response time specified in sub-clause 9.2.1.2, it shall increment counter N3105. If counter N3105=N3105max, the network shall indicate a link failure to the RRC layer.
9.4
Abnormal cases

NOTE:
Details FFS

**** NEXT MODIFIED SECTION ****

11
Radio Link Control (RLC) procedures on TCH, FACCH, SACCH and SDCCH

11.1
General

This clause describes the RLC procedures in TCH TBF mode and DCCH TBF mode applicable in MAC-Dedicated state and MAC-DTM state on DBPSCH only. Unless explicitly stated otherwise, the procedures and parameters in this clause are not applicable in T-RLC mode.

In TCH TBF mode, the following definitions apply in NT-RLC mode only:

-
Sequence Number Space (SNS): 256

-
Window Size (WS): 128

In DCCH TBF mode, the following definitions apply:

-
Sequence Number Space (SNS): 16

-
Window Size (WS): 8

11.2
Procedures and parameters for peer-to-peer operation

11.2.1
Send state variable V(S)

See 3GPP TS 44.060 sub-clause 9.1.1.

11.2.2
Control send state variable V(CS)

See 3GPP TS 44.060 sub-clause 9.1.1a.

11.2.3
Acknowledge state variable V(A)

See 3GPP TS 44.060 sub-clause 9.1.2.

11.2.4
Acknowledge state array V(B)

In RLC acknowledged mode, each RLC endpoint transmitter shall have an associated acknowledge state array (V(B)). V(B) is an array of SNS elements indicating the acknowledgement status of WS previous RLC data blocks. The array is indexed relative to the acknowledge state variable V(A) modulo SNS. The values of V(B) shall be updated from the latest values received from its peer in the received block bitmap (RBB) of either the piggy-backed acknowledgement (DCCH TBF mode only) or the Packet Ack/Nack message (DCCH TBF mode or TCH TBF mode) (see sub-clause 11.2.10).

The transmitter shall transmit the oldest RLC data block whose corresponding element in V(B) indexed relative to V(A) has the value NACKED. As each RLC data block is transmitted the corresponding element in V(B) is set to the value PENDING_ACK.

If [ V(S) < V(A) + WS ] modulo SNS and no RLC data blocks have a corresponding element in V(B) with the value NACKED, the RLC data block with BSN = V(S) shall be transmitted and the corresponding element in V(B) shall be set to the value PENDING_ACK. If there are no further RLC data blocks available for transmission (i.e. the RLC data block with BSN = V(S) does not exist), the sending side shall transmit the oldest RLC data block whose corresponding element in V(B) has the value PENDING_ACK, then the next oldest block whose corresponding element in V(B) has the value PENDING_ACK, etc. If all RLC data blocks whose corresponding element in V(B) has the value PENDING_ACK have been transmitted once, the process shall be repeated beginning with the oldest RLC data block.

If V(S) = V(A) + WS modulo SNS (i.e., the transmit window is stalled), the sending side shall transmit the oldest RLC data block whose corresponding element in V(B) has the value PENDING_ACK, then the next oldest RLC data block whose corresponding element in V(B) has the value PENDING_ACK, etc. If all RLC data blocks whose corresponding element in V(B) has the value PENDING_ACK have been transmitted once, the process shall be repeated beginning with the oldest RLC data block. This process of transmitting the oldest RLC data blocks whose value in V(B) has the value PENDING_ACK shall continue, as long as equation [V(S)=V(A)+WS] modulo SNS holds.

When an element in V(B) falls outside of the active transmit window, i.e., [ V(A) £ BSN < V(S) ] modulo SNS, the element shall be set to the value INVALID.

If V(S) = V(A) and there is no RLC data block with BSN = V(S) available, the mobile station shall stop sending RLC data blocks. The mobile station shall continue sending RLC data blocks when a RLC data block with BSN = V(S) is available.

11.2.5
Block sequence number BSN

11.2.5.1
Block sequence number for TCH TBF mode

Each RLC data block contains a block sequence number (BSN) field that is 8 bits in length. At the time that an in‑sequence RLC data block is designated for transmission, the value of BSN is set equal to the value of the send state variable V(S).

11.2.5.2
Block sequence numer for DCCH TBF mode

Each RLC data block contains a block sequence number (BSN) field that is 4 bits in length. At the time that an in‑sequence RLC data block is designated for transmission, the value of BSN is set equal to the value of the send state variable V(S).

11.2.6
Reduced block sequence number RBSN

See 3GPP TS 44.060 sub-clause 9.1.4a.

11.2.7
Receive state variable V(R)

See 3GPP TS 44.060 sub-clause 9.1.5.

11.2.8
Receive window state variable V(Q)

See 3GPP TS 44.060 sub-clause 9.1.6.

11.2.9
Receive state array V(N)

See 3GPP TS 44.060 sub-clause 9.1.7.1.

11.2.10
Starting sequence number (SSN) and received block bitmap (RBB)

The Ack/Nack description IE contains a starting sequence number (SSN) and a received block bitmap (RBB). The Ack/Nack description IE is sent by the RLC receiver in a Packet Ack/Nack message (TCH TBF mode and DCCH TBF mode) or by piggy-backing within RLC data blocks (DCCH TBF mode) and is received by the RLC transmitter. The SSN and RBB are determined as defined in this sub-clause and transmitted in both RLC acknowledged and RLC unacknowledged mode. The SSN and RBB may be ignored by the RLC transmitter in unacknowledged mode.

The RBB is defined as a binary valued array of WS elements, where the index of each element takes value 0,1,2,…,WS-1 in the given order, respectively. The BSN values specified in the RBB are interpreted by subtracting the bit position in the bitmap from the starting sequence number (SSN) modulo SNS.

A valid BSN value in the RBB is one that is in the range [ V(A) £ BSN < V(S) ] modulo SNS.

These inequalities shall be interpreted in the following way:

BSN is valid if, and only if, [ BSN - V(A) ] modulo SNS < [ V(S) - V(A) ] modulo SNS.

At the RLC transmitter:

-
For each bit in the RBB whose corresponding BSN value is within the transmit window, if the bit contains the value ‘1’, the corresponding element in V(B) indexed relative to SSN shall be set to the value ACKED. If the bit contains the value ‘0’, the element in V(B) shall be set to the value NACKED. A bit within the RBB whose corresponding BSN is not within the transmit window, shall be ignored. If the bit contains the value ‘0’, the last burst of the corresponding RLC data block has been physically transmitted in the TDMA frame number FNcomm, and the first burst carrying a segment of the  PACKET DBPSCH UPLINK ACK/NACK or PACKET DBPSCH DOWNLINK ACK/NACK messages or of the piggy-backed acknowledgement has been physically transmitted in the TDMA frame number FNresp where FNresp < FNcomm + Trmin +1 (i.e., the RLC data block was recently (re)transmitted and thus can not be validly negatively acknowledged in this particular acknowledgement), the element in V(B) shall not be modified. See sub-clause 9.2.1.2 for the definition of Trmin.

At the RLC receiver:

-
The starting sequence number (SSN) is assigned the value of the receive state variable V(R). The received block bitmap (RBB) is assigned the WS elements whose indices, with incrementing order, correspond to elements in the receive state array V(N) at the receiver whose indices, with decrementing order, range backwards from [ V(R) ‑ 1 ] to [ V(R) ‑ WS ] (modulo SNS). For each bit in the bitmap, the bit is assigned the value ‘1’ if the corresponding element in V(N) indexed relative to SSN has the value RECEIVED. The bit is assigned the value ‘0’ if the element in V(N) has the value INVALID.

-
When polled within a downlink RLC data block, the mobile station shall acknowledge all the RLC data blocks that have been correctly received up to and including the radio block where the mobile station is polled.

-
As an implementation option, the mobile station may also acknowledge as many as possible of the RLC data blocks that are correctly received after the radio block where the mobile station is polled.

11.2.11
Window Size

11.2.11.1
TCH

For TCH TBF mode, the window size (WS) shall be128.

11.2.11.2
FACCH, SACCH and SDCCH

For DCCH TBF mode, the window size (WS) shall be 8.

11.2.12
Segmentation of upper layer PDUs into RLC data units

See 3GPP TS 44.060 sub-clause 9.1.11.

Once an RLC data block has been transmitted over the physical link, should it be necessary to re-transmit the RLC data block, it shall be re-transmitted using the same channel coding scheme and BSN as it had in the previous transmission.

NOTE:
The only coding scheme available in DCCH TBF mode is CS-1 coding.

If so ordered by RRC for a given signalling radio bearer using RLC acknowledged mode, in order to assure duplication avoidance at higher layer, RLC shall guarantee that no more than three upper layer PDUs shall be outstanding in the transmit window at any given time: there may be at most three upper layer PDUs that are being transmitted i.e. that have been segmented and for which the RLC PDUs are being transferred to the receiving end.

11.2.13
Re-assembly of upper layer PDUs from RLC data units

See 3GPP TS 44.060 sub-clause 9.1.12.

11.2.14
Segmentation of RLC/MAC control messages into RLC/MAC control blocks

See 3GPP TS 44.060 sub-clause 9.1.12a.

11.2.15
Re-assembly of RLC/MAC control messages from RLC/MAC control blocks

See 3GPP TS 44.060 sub-clause 9.1.12b:

NOTE:
FFS: applicability of timer T3200

11.3
Operation during RLC/MAC control message transfer

RLC/MAC control blocks shall be used to transport RLC/MAC control messages. Segments of only one RLC/MAC control message shall be transported per RLC/MAC control block.

RLC/MAC control blocks shall be sent at a higher priority than RLC data blocks.

The receiving side shall determine the length of the RLC/MAC control message contents by interpreting the RLC/MAC control block contents.

No general acknowledgement shall be made as part of the transfer of RLC/MAC control blocks or RLC/MAC control messages. The receiver shall not acknowledge an RLC/MAC control block except when it is polled by the transmitter as indicated by the polling (P) bit in the MAC header of this RLC/MAC control block. The receiver shall not acknowledge an RLC/MAC control message except when the RLC/MAC procedures explicitly specify an acknowledgement. Upon reception of a polling request, the receiver shall respond following the rules defined in 9.2.3 and the requirements defined in sub-clause 9.2.1.2.
A RLC/MAC control block header, may contain a Radio Transaction Identifier (RTI) field that is 2 bits in length and performs in effect a modulo 4 count of the downlink RLC/MAC control messages sent on FACCH. The RTI field shall be used to group the RLC/MAC control blocks that make up an RLC/MAC control message. The RTI field allows the transmitting and receiving entities to distinguish between up to 4 RLC/MAC control messages in a single transmit direction therefore allowing up to 4 parallel transactions per FACCH.

The network shall not use the same RTI value at the same time on the same FACCH for two separate RLC/MAC control messages. The network shall transmit both segments of a segmented control message on the same FACCH.

11.4
Operation during RLC data block transfer

11.4.1
General

The RLC ARQ functions are applicable in NT-RLC mode only and support two modes of operation: RLC acknowledged mode and RLC unacknowledged 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. No ARQ function shall apply in T-RLC mode.

A TBF may operate in either RLC acknowledged mode, RLC unacknowledged mode or RLC transparent mode.

For a URB, the RLC mode of the corresponding TBF is set to either RLC acknowledged mode, RLC unacknowledged mode or RLC transparent mode at set-up of this particular URB by means of primitive exchange between RRC and RLC (CRLC-CONFIG) (see 3GPP TS 44.118).

For a SRB, the RLC mode of the corresponding TBF is set implicitly to the proper RLC mode, according to the identity of this particular SRB as follows:

-
SRB1: RLC unacknowledged mode

-
SRB2, SRB3, SRB4: RLC acknowledged mode

11.4.2
Acknowledged mode operation

11.4.2.1
General

The transfer of RLC data blocks in RLC acknowledged mode uses retransmissions of RLC data blocks. The transmitting side numbers the RLC data blocks via the block sequence number (BSN). The BSN is used for retransmission and for reassembly. The receiving side sends acknowledgement in order to request retransmission of RLC data blocks. The operation in RLC acknowledged mode shall be as described in sub-clause 11.2.

11.4.2.2
On TCH

11.4.2.2.1
General

In TCH TBF mode, the transfer of RLC data blocks in RLC acknowledged mode is controlled by a selective type I ARQ mechanism coupled with the numbering of the RLC data blocks. 

11.4.2.2.2
Uplink

The selection of the proper channel coding scheme (E-TCH/F28.8, E-TCH/F32.0 and E-TCH/F43.2) is controlled by the network and ordered by RRC during radio bearer set-up and reconfiguration procedures (see 3GPP TS 44.118). The RLC/MAC block format used shall be the one corresponding to this channel coding scheme (see sub-clause 12.8).

The network shall send PACKET DBPSCH UPLINK ACK/NACK messages on FACCH when needed. The mobile station may poll the network for sending a PACKET DBPSCH UPLINK ACK/NACK message by setting the polling (P) bit in an uplink RLC data block. Upon reception by the network of a polling request, the network shall send a PACKET DBPSCH UPLINK ACK/NACK message for the corresponding RLC entity to the mobile station in the next possible downlink radio block on FACCH following the rules described in sub-clause 9.2.3 and the requirements defined in sub-clause 9.2.1.2. Upon reception by the mobile station of a PACKET DBPSCH UPLINK ACK/NACK message for this RLC entity, the mobile station shall reset counter N3106. If the mobile station does not receive any PACKET DBPSCH UPLINK ACK/NACK message for this RLC entity before the response time specified in sub-clause 9.2.1.2, the mobile station shall increment counter N3106. If counter N3106=N3106max, the mobile station shall indicate a link failure to the RRC layer which in turn shall stop the corresponding RLC entity (see sub-clause 14.3 and 3GPP TS 44.118).
The mobile station shall indicate a transmit window stall condition when V(S)=V(A) + WS. Upon detecting a transmit window stall condition the mobile station shall set the Stall Indicator (SI) bit in all subsequent uplink RLC data block until the stall condition ceases to exist.

Upon detecting the stall condition the mobile station shall also start timer T3182. Timer T3182 shall be stopped upon reception of a PACKET DBPSCH UPLINK ACK/NACK message that makes V(S)<V(A)+WS. If timer T3182 expires, the mobile station shall notify a link failure to the RRC layer which in turn shall stop the corresponding RLC entity (see sub-clause 14.3 and 3GPP TS 44.118).

11.4.2.2.3
Downlink

The mobile station receives RLC/MAC blocks for data transfer on TCH.

The selection of the proper channel coding scheme (E-TCH/F28.8, E-TCH/F32.0 and E-TCH/F43.2) is controlled by the network and ordered by RRC during radio bearer set-up and reconfiguration procedures (see 3GPP TS 44.118). The RLC/MAC block format used shall be the one corresponding to this channel coding scheme (see sub-clause 12.8). The network may poll the mobile station for sending a PACKET DBPSCH DOWNLINK ACK/NACK message by setting the polling (P) bit in a downlink RLC data block. Upon reception by the mobile station of a polling request, the mobile station shall send a PACKET DBPSCH DOWNLINK ACK/NACK message to the network for the corresponding RLC entity in the next possible uplink radio block on FACCH following the rules described in sub-clause 9.2.3 and the requirements defined in sub-clause 9.2.1.2. Upon reception by the network of a PACKET DBPSCH DOWNLINK ACK/NACK message for this RLC entity, the network shall reset counter N3107. If the network does not receive any PACKET DBPSCH DOWNLINK ACK/NACK message for this RLC entity before the response time specified in sub-clause 9.2.1.2, the network shall increment counter N3107. If counter N3107=N3107max, the network shall indicate a link failure to the RRC layer which shall in turn stop the corresponding RLC entity (see sub-clause 14.3 and 3GPP TS 44.118). 

11.4.2.3
On FACCH, SACCH or SDCCH

11.4.2.3.1
General

In DCCH TBF mode, the transfer of RLC Data Blocks in RLC acknowledged mode is controlled by a selective type I ARQ mechanism coupled with the numbering of the RLC data blocks.

11.4.2.3.2
Uplink

The mobile station shall transmit an RLC/MAC block in each assigned uplink radio block following the rules described in sub-clause 9.2.3. The network shall send acknowledgement when needed. The mobile station may poll the network for sending an acknowledgement by setting the polling (P) bit in an uplink RLC data block. Upon reception by the network of a polling request, the network shall send an acknowledgement (PACKET UPLINK DBPSCH ACK/NACK message or piggy.backed acknowledgement) to the mobile station for the corresponding RLC entity in the next possible downlink radio block following the rules defined in sub-clause 9.2.3 and the requirements defined in sub-clause 9.2.1.2. Piggy-backing of acknowledgement is possible following the rules below:

-
If on the corresponding logical channel an RLC data block is scheduled for transmission in the next radio block

-
if this RLC data block is an initial transmission, the acknowledgement shall be piggy-backed within this RLC data block

-
if this RLC data block is a retransmission of an RLC data block wherein an acknowledgement was initially piggy-backed, the acknowledgement shall be piggy-backed within this retransmitted RLC data block

-
otherwise a PACKET DBPSCH UPLINK ACK/NACK message shall be sent.

Upon reception by the mobile station of a acknowledgement for this RLC entity, the mobile station shall reset counter N3106. If the mobile station does not receive any acknowledgement for this RLC entity before the response time specified in sub-clause 9.2.1.2, the mobile station shall increment counter N3106. If N3106=N3106max, the mobile station shall indicate a link failure to the RRC layer which in turn shall stop the corresponding RLC entity (see sub-clause 14.3 and 3GPP TS 44.118).

The mobile station shall indicate a transmit window stall condition when V(S) = V(A) + WS. Upon detecting a transmit window stall condition, the mobile station shall set the Stall indicator (SI) bit in all subsequent uplink RLC data block until the stall condition ceases to exist.

Upon detecting the stall condition the mobile station shall also start timer T3182. Timer T3182 shall be stopped upon reception of a PACKET DBPSCH UPLINK ACK/NACK message that makes V(S) < V(A) + WS. If timer T3182 expires, the mobile station shall notify a link failure to the RRC layer which in turn shall stop the corresponding RLC entity (see sub-clause 14.3 and 3GPP TS 44.118).

11.4.2.3.3
Downlink

The mobile station shall be able to receive RLC/MAC blocks in RLC acknowledged mode on FACCH, SACCH and SDCCH. The mobile station shall, in the RLC/MAC header, identify the RRBid and decode the RLC data blocks belonging to the corresponding radio bearer. 

The network may poll the mobile station for sending an acknowledgement by setting the polling (P) bit in a downlink RLC data block. The network shall start timer T3197 immediately after having sent a downlink RLC data block containing a polling request. Upon reception by the mobile station of a polling request, the mobile station shall send an acknowledgement (PACKET DBPSCH DOWNLINK ACK/NACK message or piggy-backed acknowledgement) for the corresponding RLC entity to the network in the next possible uplink radio block following the rules defined in sub-clause 9.2.3 and the requirements defined in sub-clause 9.2.1.2. Piggy-backing of acknowledgement is possible following the rules below:

-
If on the corresponding logical channel an RLC data block is scheduled for transmission in the next radio block

-
if this RLC data block is an initial transmission, the acknowledgement shall be piggy-backed within this RLC data block

-
if this RLC data block is a retransmission of an RLC data block wherein an acknowledgement was initially piggy-backed, the acknowledgement shall be piggy-backed within this retransmitted RLC data block

-
otherwise a PACKET DBPSCH DOWNLINK ACK/NACK message shall be sent.

Upon reception by the network of an acknowledgement for this RLC entity, the network shall reset counter N3107. If the network does not receive any acknowledgement for this RLC entity before the response time specified in sub-clause 9.2.1.2, the network shall increment counter N3107. If counter N3107=N3107max, the network shall indicate a link failure to the RRC layer which shall in turn stop the corresponding RLC entity (see sub-clause 14.3 and 3GPP TS 44.118).

11.4.3
Unacknowledged mode operation

11.4.3.1
General

The transfer of RLC data blocks in RLC unacknowledged mode does not include any retransmissions. The block sequence number (BSN) in the RLC data block header is used to number the RLC data blocks for reassembly. The operation in RLC unacknowledged mode shall be as described in sub-clause 11.2.

11.4.3.2
On TCH 

11.4.3.2.1
Uplink

The network shall send acknowledgements when needed.

The mobile station shall set the Stall Indicator (SI) bit to "0" in all RLC data blocks.

If the mobile station transmits the number of RLC data blocks corresponding to the RLC window size (WS) (i.e. the mobile station's transmit window is stalled), the mobile station shall start timer T3182. Timer T3182 shall be stopped upon reception of a PACKET DBPSCH UPLINK ACK/NACK message targetting this RLC entity. If timer T3182 expires, the mobile station shall notify a link failure to the RRC layer which shall in turn stop the corresponding RLC entity.

11.4.3.2.2
Downlink

The network may poll the mobile station for sending a PACKET CONTROL ACKNOWLEDGEMENTmessage by setting the polling (P) bit in a downlink RLC data block in order to detect possible link failures. Upon reception by the mobile station of a polling request, the mobile station shall send a PACKET CONTROL ACKNOWLEDGEMENT message for the corresponding RLC entity to the network in the next possible uplink radio block following the rules defined in sub-clause 9.2.3 and the requirements defined in sub-clause 9.2.1.2. The PACKET CONTROL ACKNOWLEDGEMENT message shall be formatted using the normal burst format. Upon reception by the network of a PACKET CONTROL ACKNOWLEDGEMENT message for this RLC entity, the network shall reset counter N3107. If the network does not receive any PACKET CONTROL ACKNOWLEDGEMENT message for this RLC entity before the response time specified in sub-clause 9.2.1.2, the network shall increment counter N3107. If counter N3107=N3107max, the network shall indicate a link failure to the RRC layer which shall in turn stop the corresponding RLC entity (see sub-clause 14.3 and 3GPP TS 44.118).

11.4.3.3
On FACCH, SACCH or SDCCH

11.4.3.3.1
Uplink

The network shall send acknowledgements when needed.

The mobile station shall set the Stall indicator (SI) bit to ‘0’ in all RLC data blocks.

If the mobile station transmits the number of RLC data blocks corresponding to the RLC window size (WS) (i.e.if the mobile station's transmit window is stalled), the mobile station shall start timer T3182. Timer T3182 shall be stopped upon reception of an acknowledgement (piggy-backing or PACKET DBPSCH UPLINK ACK/NACK message) targetting this RLC entity. If timer T3182 expires, the mobile station shall notify a link failure to the RRC layer which shall in turn stop the corresponding RLC entity.

11.4.3.3.2
Downlink

The mobile station shall be able to receive RLC/MAC blocks in RLC unacknowledged mode on FACCH, SACCH and SDCCH. The mobile station shall, in the RLC/MAC header, identify the RRBid and decode the RLC data blocks belonging to the corresponding radio bearer. 

The network may poll the mobile station for sending a PACKET CONTROL ACKNOWLEDGEMENTmessage by setting the polling (P) bit in a downlink RLC data block, in order to detect possible radio link failures. Upon reception by the mobile station of a polling request, the mobile station shall send a PACKET CONTROL ACKNOWLEDGEMENT message for the corresponding RLC entity to the network in the next possible uplink radio block following the rules defined in sub-clause 9.2.3 and the requirements defined in sub-clause 9.2.1.2. The PACKET CONTROL ACKNOWLEDGEMENT message shall be formatted using the normal burst format. Upon reception by the network of a PACKET CONTROL ACKNOWLEDGEMENT nessage for this RLC entity, the network shall stop reset counter N3107. If the network does not receive any PACKET CONTROL ACKNOWLEDGEMENT for this RLC entity before the response time specified in sub-clause 9.2.1.2, the network shall increment counter N3107. If counter N3107=N3107max, the network shall indicate a link failure to the RRC layer which shall in turn stop the corresponding RLC entity (see subclause 14.3 and 3GPP TS 44.118).
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