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3.1
Definitions

In addition to the definitions in 3GPP TS 44.060, this document uses the following definitions:

Block period: A block period is the sequence of timeslots on a SBPSCH or a DBPSCH used to convey one radio block. There are 4 timeslots in this sequence for PDTCH, PACCH, SACCH, SDCCH, TCH/AHS, E-FACCH. There are 6 timeslots in this sequence for FACCH/H. There are 8 timeslots in this sequence for TCH/AFS and FACCH/F. There are 22 timeslots in this sequence for (E-)TCH/F.
DCCH TBF mode: refers to a TBF mapped onto a FACCH, SACCH or SDCCH.
Radio block: A radio block is the sequence of normal bursts carrying one RLC/MAC protocol data units (see 3GPP TS 44.004). (The one exception is a radio block occasionally used on PACCH consisting of a sequence of four access bursts, each carrying a repetition of one short RLC/MAC block.). There are 4 normal bursts in this sequence for PDTCH, PACCH, SACCH, SDCCH, TCH/AHS, E-FACCH. There are 6 normal bursts in this sequence for FACCH/H. There are 8 normal bursts in this sequence for TCH/AFS and FACCH/F. There are 22 normal bursts in this sequence for (E-)TCH/F.
RLC non-transparent mode: refers to either RLC acknowledged mode or RLC unacknowledged mode.

TCH TBF mode: refers to a TBF mapped onto a TCH.

NOTE:
Iu mode specific definitions that are not used in 3GPP TS 44.060 should be added here.

**** NEXT MODIFIED SECTION ****
10
Radio Link Control (RLC) procedures on PDTCH and PACCH

10.1
General

See 3GPP TS 44.060 subclause 9.0.

10.2
Procedures and parameters for peer-to-peer operation
10.2.1
Round-trip delay BS_CV_MAX

See 3GPP TS 44.060 subclause 9.1.0.
10.2.2
Send state variable V(S)

See 3GPP TS 44.060 subclause 9.1.1.

10.2.3
Control send state variable V(CS)

See 3GPP TS 44.060 subclause 9.1.1a.

10.2.4
Acknowledge state variable V(A)

See 3GPP TS 44.060 subclause 9.1.2.

10.2.5
Acknowledge state array V(B)

See 3GPP TS 44.060 subclause 9.1.3.

10.2.6
Block sequence number BSN

See 3GPP TS 44.060 subclause 9.1.4.

10.2.7
Receive state variable V(R)

See 3GPP TS 44.060 subclause 9.1.5.

10.2.8
Receive window state variable V(Q)

See 3GPP TS 44.060 subclause 9.1.6.

10.2.9
Receive state array V(N)

See 3GPP TS 44.060 subclause 9.1.7.

10.2.10
Starting sequence number (SSN) and received block bitmap (RBB)

See 3GPP TS 44.060 subclause 9.1.8.

10.2.11
Window Size

See 3GPP TS 44.060 subclause 9.1.9.

10.2.12
Compression

See 3GPP TS 44.060 subclause 9.1.10.

10.2.13
Segmentation of upper layer PDUs into RLC data units

See 3GPP TS 44.060 subclause 9.1.11.

10.2.14
Re-assembly of upper layer PDUs from RLC data units

See 3GPP TS 44.060 subclause 9.1.12.

10.2.15
Segmentation of RLC/MAC control messages into RLC/MAC control blocks

See 3GPP TS 44.060 subclause 9.1.12a.

10.2.16
Re-assembly of RLC/MAC control messages from RLC/MAC control blocks

See 3GPP TS 44.060 subclause 9.1.12b.

**** 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
Round-trip delay BS_CV_MAX
The round-trip delay is a representation of the time elapsed in error-free conditions between a request and the associated response (e.g. polling and acknowledgement). The round-trip delay is denoted BS_CV_MAX, and is defined according to the equation given in 3GPP TS 44.060 subclause 9.1.0.
The transmission times (Trx_Time) to apply are listed in table 11.x below.
Table 11.x: Transmission times

	Logical Channel
	Trx_Time in milliseconds

	TCH/AFS
	40

	FACCH/F
	40

	SACCH/F
	365

	TCH/AHS
	35

	FACCH/H
	55

	SACCH/H
	365

	(E-)TCH/F
	110

	E-FACCH
	20

	SDCCH/8
	20

	SACCH/C8
	20

	SDCCH/4
	20

	SACCH/C4
	20


11.2.2
Send state variable V(S)

See 3GPP TS 44.060 subclause 9.1.1.

11.2.3
Control send state variable V(CS)

See 3GPP TS 44.060 subclause 9.1.1a.

11.2.4
Acknowledge state variable V(A)

See 3GPP TS 44.060 subclause 9.1.2.

11.2.5
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 subclause 11.2.11).

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.

11.2.6
Block sequence number BSN

11.2.6.1
Block sequence number for TCH TBF mode

Each RLC data block contains a block sequence number (BSN) field that is 7 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).

11.2.6.2
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).

11.2.7
Reduced block sequence number RBSN

See 3GPP TS 44.060 subclause 9.1.4a.

11.2.8
Receive state variable V(R)

See 3GPP TS 44.060 subclause 9.1.5.

11.2.9
Receive window state variable V(Q)

See 3GPP TS 44.060 subclause 9.1.6.

11.2.10
Receive state array V(N)

See 3GPP TS 44.060 subclause 9.1.7.1.

11.2.11
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 Uplink Ack/Nack message or the piggy-backed acknowledgement is less than (max(BS_CV_MAX,1) – 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.

11.2.12
Window Size

11.2.12.1
TCH

For TCH TBF mode, the window size (WS) shall be 64.

11.2.12.2
FACCH, SACCH and SDCCH

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

11.2.13
Segmentation of upper layer PDUs into RLC data units

See 3GPP TS 44.060 subclause 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 radio bearer using RLC acknowledged mode, in order to guarantee duplication avoidance at higher layer, no more than four upper layer PDUs shall be pending at a given time: there may be at most four 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.

11.2.14
Re-assembly of upper layer PDUs from RLC data units

See 3GPP TS 44.060 subclause 9.1.12.

11.2.15
Segmentation of RLC/MAC control messages into RLC/MAC control blocks

See 3GPP TS 44.060 subclause 9.1.12a.

11.2.16
Re-assembly of RLC/MAC control messages from RLC/MAC control blocks

See 3GPP TS 44.060 subclause 9.1.12b:

FFS: applicability of timer T3200
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