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change:

The usage of the term ‘receive window’ needs to be clarified.

Section 9.1 gives a definition to the receive window: “In RLC acknowledged mode, the receive window is defined by the receive state variable V(Q) in the following inequality[ V(Q) £ BSN < V(Q)+ WS  ] modulo SNS.”

However, section 9.1.5 states that “Each RLC endpoint receiver shall have an associated receive state variable V(R). The receive state variable denotes the BSN which has a value one higher than the highest BSN yet received (modulo SNS), therefore representing the end of the receiver window.” This contradicts to the definition of the receive window given in section 9.1.

Despite this contradiction, the term ‘receive window’ has been used loosely throughout the text. 

In section 9.1.8.2.2, for instance, the SSN is determined with the condition: “If (PBSN+1) mod 2048 lies outside the receiver window”. If the receive window corresponds here to the definition given in section 9.1 and if the network polls a mobile station always with an S/P value of ‘10’ or ‘11’, then the RLC data transfer in downlink direction may easily end up to a dead-lock situation where the network never receives the first part of the bitmap. This situation can be avoided with more precise definition given in this CR.
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Next section for information

9.1
Procedures and parameters for peer-to-peer operation

A TBF is comprised of two peer entities which are RLC endpoints. Each RLC endpoint has a receiver that receives RLC/MAC blocks. Each RLC endpoint also has a transmitter that transmits RLC/MAC blocks.

Each endpoint’s receiver has a receive window of size WS (see subclause 9.1.9). In RLC acknowledged mode, the receive window is defined by the receive state variable V(Q) in the following inequality[ V(Q) £ BSN < V(Q)+ WS  ] modulo SNS (for the method of interpreting inequalities in this format refer to subclause 9.1.8). All BSNs which meet that criteria are valid within the receive window. In RLC unacknowledged mode, all values of BSN are within the receive window.

Each endpoint’s transmitter has a transmit window of size WS. In RLC acknowledged mode, the transmit window is defined by the send state variable V(S) in the following inequality: [ V(A) £ BSN < V(S) ] modulo SNS, where [ V(S) - V(A) ] modulo SNS £ WS. All BSNs which meet that criteria are valid within the transmit window. In RLC unacknowledged mode, all values of BSN are within the transmit window.

Next modified section

9.1.5
Receive state variable V(R)

Each RLC endpoint receiver shall have an associated receive state variable V(R). The receive state variable denotes the BSN which has a value one higher than the highest BSN yet received (modulo SNS). V(R) shall be set to the value ‘0’ at the beginning of each TBF in which the RLC endpoint is the receiver. V(R) can take on the value 0 through SNS - 1.

In RLC acknowledged mode, V(R) shall be set to [ BSN' + 1 ] modulo SNS, where BSN' is the BSN of most recently received RLC data block, provided the RLC data block was error free and [ V(R) £ BSN' < V(Q) + WS ] modulo SNS.

In RLC unacknowledged mode, V(R) shall be set to [ BSN' + 1 ] modulo SNS, where BSN' is the BSN of most recently received RLC data block.

Next modified section

9.1.7.1
Receive state array V(N) in GPRS TBF

Each RLC endpoint receiver shall have an associated receive state array V(N). V(N) is an array of SNS elements indicating the receive status of WS previous RLC data blocks. The array is indexed relative to the receive state variable V(R) modulo SNS. When an RLC data block is received with BSN within the receive window i.e. such that [ V(Q)£ BSN < V(Q) + WS] modulo SNS, the corresponding element in V(N) is set to the value RECEIVED.

When an element in V(N) falls outside of the receive window (i.e., [ V (Q) + WS £ BSN < V(Q) ] modulo SNS) the element is set to the value INVALID.

9.1.7.2
Receive state array V(N) in EGPRS TBF 

Each RLC endpoint receiver shall have an associated receive state array V(N). V(N) is an array of SNS elements indicating the receive status of WS previous RLC data blocks. The array is indexed relative to the receive window state variable V(Q) modulo SNS. When an RLC data block is received with BSN within the receive window i.e. such that [ V(Q)£ BSN < V(Q) + WS] modulo SNS, the corresponding element in V(N) is set to the value RECEIVED (the RLC data block has passed FCS). 

If the RLC data block is split over two radio blocks, the element shall be set to the value RECEIVED if and only if both radio blocks have been received. 

When an element in V(N) falls outside of the receive window (i.e., [ V(Q) +  WS ( BSN < V(Q)]  modulo  SNS) the element is set to the value INVALID.

Next modified section

9.1.8.2.2
Determination of SSN

If the receiving side is the network, the network may select any SSN within [ V(Q) £ SSN £ V(R) ] modulo SNS. If the receiving side is the MS, SSN shall be determined as follows: Let PBSN represent a Partial Bitmap Sequence Number variable stored at the receiver which helps determine the Starting Sequence Number (SSN) for the next partial bitmap to be transmitted. Based on PBSN, V(Q) and the S/P field set by the network, SSN and PBSN shall be determined according to the table below.

Table 1: Determination of SSN as a function of S/P, V(Q) and PBSN.

Full bitmap
(compressed or not)
S/P
Determination of SSN

-
00
-

fits in available space
01,
10,
11
Set SSN = (V(Q)+1) mod 2048,  PBSN = V(Q).

does not fit in available space
01
SSN = (V(Q)+1) mod 2048. 
PBSN = last sequence number for which Ack/Nack  status can be indicated in available space.


10, 11 
If  [ V (R) £ (PBSN + 1) £  V(Q) ] modulo SNS
SSN = (V(Q)+1) mod 2048. 
Else 

SSN = (PBSN+1) mod 2048.
PBSN = last sequence number for which Ack/Nack  status can be indicated in available space.

When a next partial bitmap needs to be transmitted in response to a poll, it may turn out that (V(R)-PBSN) mod 2048 is much smaller than the available space. In such cases, a larger amount of feedback can be provided as an implementation option if the receiver backtracks from PBSN and represents as much of the V(Q) to PBSN range as possible, in addition to the PBSN to V(R) range, possibly using compression. If backtracking is carried out, the SSN must be properly indicated within the Ack/Nack description in order to allow the transmitter to accurately interpret the feedback. 

Next modified section

9.1.10
Compression

The compression algorithm is as follows. If the full bitmap size is less than the number of bits available for the bitmap, then full feedback is provided using an uncompressed bitmap. If the full bitmap size is larger than the number of bits available for the bitmap, then one-dimensional run length coding (based on ITU-T T.4) is carried out starting at SSN. 

Next modified section

11.2.6a
EGPRS Packet Downlink Ack/Nack

This message is sent on the PACCH from the mobile station to the network to indicate the status of downlink RLC data blocks received and to report the channel quality of the downlink. The mobile station may optionally initiate an uplink TBF or request a temporary suspension of the downlink TBF.

Message type:
EGPRS Packet Downlink Ack/Nack

Direction:

mobile station to network

Table 2 : EGPRS Packet Downlink Ack/Nack information elements

< EGPRS Packet Downlink Ack/Nack message content > ::=



< DOWNLINK_TFI : bit (5) >



< MS OUT OF MEMORY : bit(1)>



{ 0 | 1
< EGPRS Channel Quality Report : < EGPRS Channel Quality Report IE > >}



{ 0 | 1
< Channel Request Description : >Channel Request Description IE > >}



{ 0 | 1
< PFI : bit(7) > }



{ 0 | 1
< Extension Bits : Extension Bits IE > }



-- sub-clause 12.26



< EGPRS Ack/Nack Description : < EGPRS Ack/Nack Description IE >>


<padding bits > ;

Table 3: EGPRS Packet Downlink Ack/Nack information element details

DOWNLINK_TFI (5 bit field)
This field contains the TFI of the mobile station’s downlink TBF. This field is defined in clause 12.15.

EGPRS Ack/Nack Description IE (L bit field)
This information element is defined in clause 12.3.1. The number of bits (L) available for Ack/Nack Description information element depends on the inclusion of channel quality reports and channel requests. L shall be set so that the entire EGPRS Packet Downlink Ack/Nack message evenly fits into an RLC/MAC control block. If the EGPRS Packet Downlink Ack/Nack message does not fill the RLC/MAC control block completely, then a lower L shall be used.

TBF_RELEASE (1 bit field)
This field indicates if the mobile station is requesting to release the downlink TBF.

0
Release of TBF is not requested
1
Release of TBF is requested

MS_OUT_OF_MEMORY ( 1 bit field)
This field indicates that the MS has no more enough memory  to perform Incremental Redundancy.

0
The MS has enough memory
1
The MS is running out of memory

Channel Request Description IE
This information element is defined in clause 12.7.

EGPRS Channel Quality Report IE
This information element is defined in clause 12.5a.

PFI (7 bit field)
This field contains the PFI parameter identifying a Packet Flow Context. The PFI parameter is encoded as the contents of the PFI information element as defined in 3G TS 24.008. This field may be included if the network supports packet flow context procedures and if a Channel Request Description IE is included in the message.



Next modified section

11.2.28
Packet Uplink Ack/Nack

This message is sent on the PACCH by the network to the mobile station indicate the status of the received RLC data blocks. This message may also update the timing advance and power control parameters. A fixed allocation mobile station may also be assigned uplink resources.

Message type:
PACKET UPLINK ACK/NACK

Direction:


 network to mobile station

Classification:
non-distribution message

Table 4: Packet UPlink Ack/Nack information elements

< Packet Uplink Ack/Nack message content > ::=


< PAGE MODE : bit (2) >


{
00 < UPLINK_TFI : bit (5) >



{ 0

-- Message escape



{
< CHANNEL_CODING_COMMAND : bit (2) >





< Ack/Nack Description : < Ack/Nack Description IE > >





{ 0 | 1
< CONTENTION_RESOLUTION_TLLI : bit (32) > }





{ 0 | 1
< Packet Timing Advance : < Packet Timing Advance IE > > }





{ 0 | 1
< Power Control Parameters : < Power Control Parameters IE > > }





{ 0 | 1
< Extension Bits : Extension Bits IE > }



-- sub-clause 12.26




{ 0 | 1
< Fixed Allocation Parameters : < Fixed Allocation struct > > }





{ null | 0    bit** = < no string >
-- Receiver backward compatible with earlier version



| 1





-- Additions for R99





{ 0 | 1  <Packet Extended Timing Advance : bit (2)>}






<TBF_EST : bit (1)>






< padding bits > }





 ! < Non-distribution part error : bit (*) = < no string > > }



| 1            -- Message escape bit used to define EGPRS message contents





{ 00  {
< EGPRS Channel Coding Command : < EGPRS Modulation and Coding  IE >>







<Resegment : < Resegment IE >>







<PRE_EMPTIVE_TRANSMISSION : bit (1) >







< PRR RETRANSMISSION REQUEST : bit (1) >







< ARAC RETRANSMISSION REQUEST : bit (1) >







{ 0 | 1
< CONTENTION_RESOLUTION_TLLI : bit (32) > }







<TBF_EST : bit (1)>






{ 0 | 1
< Packet Timing Advance : < Packet Timing Advance IE > > }






{ 0 | 1
<Packet Extended Timing Advance : bit (2)> }}






{ 0 | 1
< Power Control Parameters : < Power Control Parameters IE > > }






{ 0 | 1
< Extension Bits : Extension Bits IE > }



-- sub-clause 12.26





{
< EGPRS Ack/Nack Description : < EGPRS Ack/Nack Description IE > >






{ 0 | 1
< Fixed Allocation Parameters : < Fixed Allocation struct > > } } //







< padding bits >







! < Non-distribution part error : bit (*) = < no string > > }




 ! < Message escape : {01| 10 | 11} bit (*) = <no string> > } } – Extended for future changes


 ! < Address information part error : bit (*) = < no string > > }


 ! < Distribution part error : bit (*) = < no string > > ;



< Fixed Allocation struct > ::=


< FINAL_ALLOCATION : bit (1) >


{ 0

-- Repeat Allocation


< TS_OVERRIDE : bit (8) >


| 1

-- Allocation with Allocation bitmap


< TBF Starting Time : < Starting Frame Number Description IE > >



{ 0 | 1
<TIMESLOT_ALLOCATION : bit (8) > }



{ 0 { 0


-- with length of Allocation Bitmap




< BLOCKS_OR_BLOCK_PERIODS : bit (1) >





< ALLOCATION_BITMAP_LENGTH : bit (7) >





< ALLOCATION_BITMAP : bit (val(ALLOCATION_BITMAP_LENGTH)) >




| 1 

-- without length of Allocation Bitmap (fills remainder of the message)





< ALLOCATION_BITMAP : bit ** > } 




 ! < Message escape : 1 bit (*) = <no string> >;}



Table 5: Packet UPlink Ack/Nack information element details

PAGE_MODE (2 bit field)
This field is defined in clause 12.20.

UPLINK_TFI (5 bit field)
This field identifies the uplink TBF to which this message applies. This field is coded the same as the TFI field defined in subclause 12.15.

CHANNEL_CODING_COMMAND (2 bit field)
The Channel Coding Indicator field indicates the channel coding scheme that the mobile station shall use when transmitting on the uplink.

bits
2 1

value
0 0

CS-1
0 1

CS-2
1 0

CS-3
1 1

CS-4

Ack/Nack Description
This information element is defined in subclause 12.3.

EGPRS Modulation and Coding Scheme
The EGPRS  Modulation and Coding Scheme information element is defined in clause 12.10d.

RESEGMENT
The RESEGMENT information elemet is defined in clause 12.10e.

PRE_EMPTIVE_TRANSMISSION (1 bit field) 
This bit informs the mobile station if it may or may not transmit the oldest RLC data block whose corresponding element in V(B) has the value PENDING_ACK (and repeating the process, refter to clause 9.1.3.2) when the protocol is stalled or has no more RLC data blocks to transmit. 

0
The mobile station shall  use pre-emptive tranmission. 
1
The mobile station shall not use pre-emptive transmission.

PRR RETRANSMISSION REQUEST (1 bit field)
0
indicates that retransmission of a PACKET RESOURCE REQUEST message is not requested

1
indicates that retransmission of a PACKET RESOURCE REQUEST message is  requested

ARAC RETRANSMISSION REQUEST (1 bit field)
0
indicates that retransmission of an ADDITIONAL MS RADIO ACCESS CAPABILITIES message is not requested

1
indicates that retransmission of  an  ADDITIONAL MS RADIO ACCESS CAPABILITIES message is  requested

EGPRS Ack/Nack Description 
This information element is defined in subclause 12.3.1. The number of bits (L) available for Ack/Nack Description information element depends on the inclusion of other information elements. L may be set so that the entire EGPRS PACKET UPLINK ACK/NACK message evenly fits into an RLC/MAC control block. If the EGPRS Packet UPlink Ack/Nack message does not fill the RLC/MAC control block completely, then a lower L may be used.

CONTENTION_RESOLUTION_TLLI (32 bit field)
The CONTENTION_RESOLUTION_TLLI field is present only if the network has decoded one of the uplink RLC data blocks containing the TLLI. The mobile station shall perform the contention resolution function if the TLLI information element is present. This field contains a TLLI, which is defined in subclause 12.16.

Packet Timing Advance
This information element is defined in subclause 12.12.

TIMESLOT_ALLOCATION (8 bit field)
This field is defined in subclause 12.18.

Power Control Parameters
This information element, if present, contains power control command for the mobile station. If this information element is not present for certain previously allocated timeslots, the MS shall continue to use the previous power on these timeslots. This information element is defined in subclause 12.13.

Extension Bits
This information element, if present, shall be skipped over. Any information content shall be ignored by the mobile station. This information element is defined in subclause 12.26.

FINAL_ALLOCATION (1 bit field)
This field indicates whether this allocation is the last allocation of the TBF.

0
this allocation is not the last allocation of the TBF
1
this allocation is the last allocation of the TBF

Repeat Allocation
If present, the mobile station shall repeat the current allocation after the current allocation ends.

TS_OVERRIDE (8 bit field)
This is defined in subclause 12.19.

Allocation with Allocation bitmap
If present, the mobile station shall use the included Allocation bitmap and associated parameters. The mobile station shall not repeat the current allocation after the current allocation ends.

BLOCKS_OR_BLOCK_PERIODS (1 bit field)
This indicates if the ALLOCATION_BITMAP is to be interpreted as blocks or block periods.

0
the ALLOCATION_BITMAP is to be interpreted as blocks
1
the ALLOCATION_BITMAP is to be interpreted as block periods

ALLOCATION_BITMAP_LENGTH (7 bit field)
This field specifies the number of bits in the ALLOCATION_BITMAP.
Range 0 to 127

TBF Starting Time
The TBF Starting Time field contains a starting time that indicates the earliest frame number during which the assigned TBF may start.

In case of dynamic allocation, the MS shall continue to use the parameters of the existing TBF until the TDMA frame number occurs. When the indicated TDMA frame number occurs, the mobile station shall immediately begin to monitor the USF field and use the new assigned uplink TBF parameters when its USF has occured.

In case of fixed allocation, the MS shall continue to use the parameters of the existing TBF until the TDMA frame number occurs. When the TDMA frame number occurs, the MS shall then use the assigned uplink resources from the indicated TDMA frame number forward, according to the parameters in the fixed allocation struct.

This information element is defined in subclause 12.21.

ALLOCATION_BITMAP (variable length field)
The ALLOCATION_BITMAP field is variable length. If the ALLOCATION_BITMAP_LENGTH field is not present, the ALLOCATION_BITMAP fills the remainder of the message. If the BLOCKS_OR_BLOCK_PERIODS field is not present, then the ALLOCATION_BITMAP should be interpreted as blocks. This field is defined in subclause 12.4.

Packet Extended Timing Advance (2 bit field) 
This field is defined in subclause 12.12b.

TBF_EST (1 bit field) 
If included, this field indicates that the mobile station is allowed to request the establishment of new TBF on PACCH.

0
the mobile station is not allowed to request the establishment of new TBF

1
the mobile station is allowed to request the establishment of new TBF

Next modified section

12.3.1
 EGPRS Ack/Nack Description

The Ack/Nack Description information element contains the RLC parameters used to acknowledge or negatively acknowledge a group of RLC data blocks. The number of bits available for the bitmap depends on the inclusion or exclusion of other information elements in the used message.

Table 6:  EGPRS Ack/Nack Description information elements

< EGPRS Ack/Nack Description IE > ::=



0 
< EGPRS Ack/Nack Description struct >
-- This IE fills rest of message


| 1 
< Length L : bit (8) > 





-- Value part of this IE is of length L



< bit (val(Length L)) > & < EGPRS Ack/Nack Description struct > ;



< EGPRS Ack/Nack Description struct > ::=



< FINAL_ACK_INDICATION : bit (1) >



< BEGINNING_OF_WINDOW : bit (1) >



< END_OF_WINDOW : bit (1) >



< STARTING_SEQUENCE_NUMBER : bit (11) >



{ 0 | 1
< COMPRESSED_BITMAP_LENGTH: bit (7) >




< COMPRESSED_BITMAP_STARTING_COLOR_CODE: bit (1) >




< COMPRESSED_RECEIVED_BLOCK_BITMAP : 




bit (val(COMPRESSED_BITMAP_LENGTH)) > }



< UNCOMPRESSED_RECEIVED_BLOCK_BITMAP: bit** > ;



Table 7: Ack/Nack Description information element details

LENGTH L (8 bit field) 
Range 15 to 255
This field represents the length of the value part (i.e. the EGPRS Ack/Nack Description struct) of this information element. If this field is not included, this information element fills the remaining part of the message.

FINAL_ACK_INDICATION (1 bit field)
This  field indicates whether the entire TBF is being acknowledged. If the entire TBF is being acknowledged, the SSN, CRBB and URBB fields contain no information and shall be ignored.
0
retransmissions are requested and the TBF is incomplete.
1
no retransmissions are requested and this message indicates acknowledgement of all RLC data in the TBF.

BEGINNING_OF_WINDOW (BOW, 1 bit field)
This bit indicates if the Ack/Nack bitmap starts at the beginning of the window.
0
SSN not equal to (V(Q)+1) mod 2048.
1
SSN = (V(Q) +1) mod 2048

END_OF_WINDOW (EOW, 1 bit field)
This bit indicates if the end of the window is included in the bitmap(s).
0
[V(R) – 1] modulo SNS is not explicitly included in the bitmap.
1
[V(R) – 1] modulo SNS is explicitly included in the bitmap.

STARTING_SEQUENCE_NUMBER (SSN)  (11 bit field)
Range 0 to 2047
The SSN indicates the Block Sequence Number of the first RLC block for which the Ack/Nack receipt status is indicated within the bitmap. The SSN is determined using  S/P, PBSN and V(Q).

COMPRESSED_BITMAP_LENGTH (Lc, 7 bit field) 
Range 0 to 127
This field represents the length  of the compressed bitmap. Compression is carried out using T.4 run length coding.

COMPRESSED_BITMAP_STARTING_COLOR_CODE (1 bit field)
This bit indicates if the first code word in the compressed bitmap (i.e., CRBB) represents a run length of ones or a run length of zeros.
0
First code word in CRBB represents run length of zeros.
1
First code word in CRBB represents run length of ones.

COMPRESSED_RECEIVE_BLOCK_BITMAP (CRBB) (Lc bit field)
The CRBB is a compressed bitmap. Compression is carried out starting at SSN using T.4 run length coding. The number of bits (Lc) available for Ack/Nack Description depends on the inclusion of other information elements in the used message.

UNCOMPRESSED_RECEIVE_BLOCK_BITMAP (URBB) (Variable bit field)
The URBB is an uncompressed bitmap representing Block Sequence Numbers which fills the remainder of the IE upto L bits, where L is the number of bits available for the EGPRS Ack/Nack description struct. Lu = L-Lc-23, or L-15 if the compressed received block bitmap is not included. The bitmap is indexed relative to SSN as follows:


BSN = (ESN_CRBB + bit_number) modulo 2048,
for bit_number = 1 to L-Lc-23 or 1 to L ​ 15 if the compressed received block bitmap is not included.


ESN_CRBB represents the ending sequence number of the CRBB, if no CRBB is included, ESN_CRBB = SSN.

The value of each bit is encoded as:
0
Negative acknowledgement of the RLC data block with BSN = (SSN + bit_number) mod 2048
1
Positive acknowledgement of the RLC data block with BSN = (SSN + bit_number) mod 2048
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