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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 subclause 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

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.

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.

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.

NOTE:
Performance requirements such as the ones defined in 3GPP TS 44.006 subclause 8.9 (system performance requirement) shall be defined: they define e.g. the response time for both the MS and BSS sides.

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 subclause n.n.n.n). 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 priorities (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 subclauses 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 subclause 10.4.5)

-
Otherwise, the mobile station shall send the PACKET CONTROL ACKNOWLEDGEMENT message in the uplink radio block following the expiry of the mobile station's reaction time (see 3GPP TS 44.003), considering the PACKET CONTROL ACKNOWLEDGEMENT message has higher priority than any other RLC/MAC control messages, and any RLC data block.

9.4
Abnormal cases

Editor’s Note: Details FFS

**** NEXT MODIFIED SECTION ****

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/MAC data blocks (DCCH TBF mode) and is received by the RLC transmitter. The SSN and RBB are determined as defined in this subclause 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 RLC transmitter is on the mobile station side, the bit contains the value ‘0’ and the number of block periods between the end of  the block period used for the last transmission of the corresponding RLC data block and the beginning of the block period containing the PACKET DBPSCH UPLINK ACK/NACK message or the piggy-backed acknowledgement is less than (max(BS_CV_MAX,1) – Trx_Time_2/Trx_Time_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.

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.

**** NEXT MODIFIED SECTION ****

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 subclause 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 subclause 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 to the mobile station in the next possible downlink radio block on FACCH following the rules described in subclause 9.2.3.
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 subclause 14.3 and 3GPP TS 44.118).
NOTE: 
Counter N3102 that triggers cell reselection is not needed. RRC is in charge of the DBPSCH(s) and will trigger RB reconfiguration procedure when needed. RRC needs to be aware of link failures that occur at layer 2.
11.4.2.2.3
Downlink

The mobile station receives RLC/MAC blocks for data tranfer 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 subclause 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 subclause 9.2.3. Upon reception by the network of a PACKET DBPSCH DOWNLINK ACK/NACK message for this RLC entity, the network shall reset counter N3105. If the network has not received a PACKET DBPSCH DOWNLINK ACK/NACK message for this RLC entity between the end of the block period used for transmission of the RLC data block with a polling request and the (BS_CV_MAX-1) + 4*Trx_Time_FACCH/Trx_Time_TCH following block periods, the network shall increase counter N3105. If N3105=N3105max, 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).

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 subclause 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 to the mobile station in the next possible downlink radio block following the rules defined in subclause 9.2.3. Piggy-backing of acknowledgement is possible following the rules below:

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

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

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

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

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 subclause 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 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. Upon reception by the mobile station of a polling request, the mobile station shall send an acknowledgement for the corresponding RLC entity to the network in the next possible uplink radio block following the rules defined in subclause 9.2.3. Piggy-backing of acknowledgement is possible following the rules below:

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

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

-
if this RLC/MAC data block is a retransmission of an RLC/MAC data block wherein an acknowledgement was initially piggy-backed, the acknowledgement shall be piggy-backed within this retransmitted RLC/MAC 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 N3105. If the network has not received any acknowledgement for this RLC entity between the end of the block period used for transmission of the RLC data block with a polling request and the (BS_CV_MAX-1)+4 following block periods on FACCH or SDCCH, the network shall increase counter N3105. If N3105=N3105max, 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).

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 subclause 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 subclause 9.2.3. 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 N3105. If the network has not received any PACKET CONTROL ACKNOWLEDGEMENT message for this RLC entity between the end of the block period used for transmission of the RLC data block with a polling request and the (BS_CV_MAX-1) + 4*Trx_Time_FACCH/Trx_Time_TCH following block periods, the network shall increase counter N3105. If N3105=N3105max, 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).

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. 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 subclause 9.2.3. 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 reset counter N3105. If the network has not received any PACKET CONTROL ACKNOWLEDGEMENTmessage for this RLC entity between the end of the block period used for transmission of the RLC data block with a polling request and the (BS_CV_MAX-1)+4 following block periods on FACCH or SDCCH or the (BS_CV_MAX-1)+2 following block periods on SACCH, the network shall increase counter N3105. If N3105=N3105max, 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).


**** NEXT MODIFIED SECTION ****

12.8.2
Downlink RLC/MAC block for data transfer

The figure below represents the RLC/MAC block for data transfer for E-TCH/F28.8, E-TCH/F32.0 and E-TCH/F43.2 coding schemes, achieving bit rates of 27.8kbits/s, 30.8kbits/s and 42.3kbits/s respectively.

	Bit

	8
	7
	6
	5
	4
	3
	2
	1
	Octet

	BSN
	1

	spare
	P
	E
	2

	Length indicator
	M
	E
	3 (optional)

	…
	optional

	Length indicator
	M
	E
	M (optional)

	RLC data
	M+1

	
	

	
	
	
	
	
	
	
	
	N


Figure 12.8.2.1: Downlink RLC/MAC block for data transfer on TCH
12.8.3
Uplink RLC/MAC block for data transfer

The figure below represents the RLC/MAC block for data transfer for E-TCH/F28.8, E-TCH/F32.0 and E-TCH/F43.2 coding schemes, achieving bit rates of 27.8kbits/s, 30.8kbits/s and 42.3kbits/s respectively.

	Bit

	8
	7
	6
	5
	4
	3
	2
	1
	Octet

	BSN
	1

	SI
	spare
	P
	E
	2

	Length indicator
	M
	E
	3 (optional)

	…
	optional

	Length indicator
	M
	E
	M (optional)

	RLC data
	M+1

	
	

	
	
	
	
	
	
	
	
	N


Figure 12.8.3.1: Uplink RLC/MAC block for data transfer on TCH
12.8.4
RLC/MAC block for control message transfer

RLC/MAC blocks for control message transfer shall be sent on FACCH with Payload Type = "10" as described in subclause 12.7.4.
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