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<First Modificatio>
3.1
Abbreviations

In addition to abbreviations in 3GPP TR 21.905 [1] and 3GPP TS 22.060 [2] the following abbreviations apply:

ARQ
Automatic Repeat reQuest

BCS
Block Check Sequence

BEC
Backward Error Correction

BH
Block Header

BTTI
Basic Transmission Time Interval
CCN
Cell Change Notification

CFCCH
Compact Frequency Correction Channel

CPAGCH
Compact Packet Access Grant Channel

CPBCCH
Compact Packet Broadcast Control Channel

CPCCCH
Compact Packet Common Control Channel

CPPCH
Compact Packet Paging Channel

CPRACH
Compact Packet Random Access Channel

CSCH
Compact Synchronization Channel

CS
Coding Scheme

CU
Cell Update

DAS
EGPRS2 Downlink Level A modulation and coding scheme

DBS
EGPRS2 Downlink Level B modulation and coding scheme

DTM
Dual Transfer Mode

EGPRS
Enhanced GPRS

EGPRS2
Enhanced GPRS phase 2
FANR
Fast Ack/Nack Reporting

FBI
Final Block Indicator

FH
Frame Header

GGSN
Gateway GPRS Support Node

HCS
Header Check Sequence

IR
Incremental Redundancy

LLC
Logical Link Control

MAC
Medium Access Control

MBMS
Multimedia Broadcast/Multicast Service

MCS
Modulation and Coding Scheme

MPRACH
MBMS Packet Random Access Channel

NSS
Network and Switching Subsystem

PACCH
Packet Associate Control Channel

PAGCH
Packet Access Grant Channel

PAN
Piggy-backed Ack/Nack

PBCCH
Packet Broadcast Control Channel

PC
Power Control

PCCCH
Packet Common Control Channel

PCS
PAN Check Sequence
PDCH
Packet Data Channel

PDTCH
Packet Data Traffic Channel

PDU
Protocol Data Unit

PFC
Packet Flow Context

PFI
Packet Flow Indentifier

PL
Physical Link

PPCH
Packet Paging Channel

PRACH
Packet Random Access Channel

PSI
Packet System Information

PTCCH
Packet Timing Advance Control Channel

p-t-m
point-to-multipoint


RLC
Radio Link Control


RTTI
Reduced Transmission Time Interval
SGSN
Serving GPRS Support Node 

SNDC
Subnetwork Dependent Convergence

TA
Timing Advance

TBF
Temporary Block Flow

TFI
Temporary Frame Identity

TTI
Transmission Time Interval

UAS
EGPRS2 Uplink Level A modulation and coding scheme
UBS
EGPRS2 Uplink Level B modulation and coding scheme

USF
Uplink State Flag

<Next Modification>
3.3.2
EGPRS mobile station

An EGPRS mobile station is a GPRS mobile station with additional capabilities for new radio access protocol features and new modulation and coding schemes. An EGPRS mobile station shall comply with GPRS requirements and the additional requirements defined for an EGPRS mobile station. The support of EGPRS is optional for the mobile station and the network.

An EGPRS mobile station may additionally indicate support for EGPRS2 in uplink and/or downlink direction. In this case an EGPRS mobile station supports additional modulation and coding schemes, and may also support higher symbol rate, see sub-clause 3.3.6. The support of EGPRS2 is optional for the mobile station and the network.
An EGPRS mobile station may additionally indicate the support of Reduced Latency. In this case an EGPRS mobile station may be assigned a TBF using FANR either in BTTI configuration or in RTTI configuration, see sub-clause 3.3.5. The support of Reduced Latency is optional for the mobile station and the network.
<Next Modification>
3.3.5
Reduced Latency
A TBF applying Reduced Latency shall operate according to all EGPRS/EGPRS2 requirements, unless otherwise stated, with the fast ack/nack reporting procedure (see sub-clause 3.3.5.1). In addition, a TBF applying Reduced Latency is characterized by either RTTI configuration or BTTI configuration (see sub-clause 3.3.5.2).

<Next Modification>
3.3.5.1
Fast Ack/Nack Reporting procedure

The fast ack/nack reporting procedure (FANR) refers to the possibility to include, in a radio block for data transfer sent in one direction, piggy-backed ack/nack information relative to a TBF using FANR in the other direction. 

This is achieved by inserting a fixed-size piggy-backed ack/nack (PAN) field in the radio block. When a PAN field is inserted, a suitable Puncturing Scheme variant for the modulation and coding schemes in use is chosen, so that the RLC data field and the PAN field fit together in the radio block along with the RLC/MAC header. The presence of the PAN field, is signalled by the PAN indicator bit in the RLC/MAC header. When this bit is set the receiver shall use the corresponding Puncturing Scheme variant of the CPS indicated in the RLC/MAC header to decode the RLC data field.

Fast ack/nack reporting is not supported in GPRS TBF mode.
<Next Modification>
3.3.5.2
RTTI configuration
In RTTI configuration, a radio block consisting of four bursts is sent using two PDCHs, i.e. a PDCH-pair, in each of two consecutive TDMA frames. In RTTI configuration, the time to transmit a radio block is half of a basic radio block period.

NOTE: 
The term “basic radio block period” refers the time needed to transmit a radio block on one PDCH using BTTI configuration i.e. four TDMA frames, while the term “reduced radio block period” refers the time needed to transmit a radio block on a PDCH-pair using RTTI configuration, i.e. two TDMA frames. 

In RTTI configuration, a downlink TBF assignment consists of a number of PDCH-pairs, each PDCH-pair comprising two PDCHs. In a downlink dual carrier configuration (see sub-clause 3.3.4), up to 8 PDCH-pairs may be assigned per TBF. In a single carrier configuration up to 4 PDCH-pairs may be assigned per TBF.  Two PDCHs constituting a downlink PDCH-pair need not be contiguous. 

In RTTI configuration, an uplink TBF assignment consists of up to four PDCH-pairs. The two PDCHs constituting an uplink PDCH-pair need not be contiguous. 
The PACCH shall have the same TTI configuration as the TBF with which it is associated.

In each direction PDCH-pairs cannot be assigned so that they are partially overlapped, i.e. two different PDCH-pairs cannot have one PDCH in common.

For an uplink TBF in RTTI configuration USFs can be sent in one of two ways:

-
RTTI USFs: a USF is sent in one reduced radio block period, i.e. a USF is mapped on four bursts transmitted on a downlink PDCH-pair during two consecutive TDMA frames. The USF allocates resources for one or four uplink radio blocks in the next reduced radio block period(s), depending on the value of USF_GRANULARITY.

-
BTTI USFs: USFs are sent in a basic radio block period. One USF is mapped on four bursts transmitted on the first PDCH of a downlink PDCH-pair during four consecutive TDMA frames. This USF allocates resources for one or four uplink radio blocks in the first 2 TDMA frames of the next basic radio block period(s), depending on the value of USF_GRANULARITY. A second USF is mapped on four bursts transmitted on the second PDCH of a downlink PDCH-pair during four consecutive TDMA frames. This USF allocates resources for one or four uplink radio blocks in the second 2 TDMA frames of the next basic radio block period(s), depending on the value of USF_GRANULARITY.

For each TBF, the network signals the corresponding TTI configuration (i.e. either basic or reduced) at TBF establishment/ reconfiguration. In case of RTTI configuration, the network also signals at uplink TBF establishment/reconfiguration the USF mode (i.e. either RTTI or BTTI) to be used for that TBF.

For each assigned uplink PDCH-pair, the network may signal at TBF establishment/reconfiguration the “corresponding downlink PDCH-pair”, i.e. the DL PDCH-pair where USFs and PACCH/D are monitored. The timeslot numbers of the PDCHs constituting an uplink PDCH-pair may be different from those of the PDCHs constituting the corresponding downlink PDCH-pair. If no indication is provided, the corresponding downlink PDCH-pair will be the one with the same timeslot numbers as the uplink PDCH-pair. 

On a given downlink PDCH-pair all USFs shall be sent with the same USF mode.

For a given mobile station, in each direction, the same TTI configuration shall be used for all TBFs (and PACCHs) assigned with one or more PDCH(s) in common in that direction. If a TBF is assigned on completely different PDCH(s) the TTI used may be different.

A PDCH may be shared between RTTI TBF and BTTI TBF (assigned to different mobile stations). Alternatively, both PDCHs forming a PDCH-pair may be assigned to only support RTTI TBFs.

RTTI configuration is not supported in GPRS TBF mode.
<Next Modification>
3.3.6
EGPRS2 mobile station

An EGPRS2 mobile station is an EGPRS mobile station supporting additional modulation and coding schemes on the downlink and/or the uplink; the downlink and uplink features can be supported independently. An EGPRS2 mobile station shall comply with GPRS requirements and the additional requirements defined for an EGPRS mobile station. The support of EGPRS2 is optional for the mobile station and the network.

EGPRS2 features can be supported independently in the downlink and in the uplink.

An EGPRS2 mobile station may additionally indicate the support of Reduced Latency. In this case an EGPRS2 mobile station may be assigned a TBF applying Reduced Latency, see sub-clause 3.3.5. The support of Reduced Latency is optional for the mobile station and the network.
<Next Modification>
6.5.4
Radio Block Structure

Different Radio Block structures for data transfer and control message transfer purposes are defined. The Radio Block structure for data transfer is different for GPRS and EGPRS and for EGPRS using FANR and EGPRS2, whereas the same Radio Block structure is used for control messages for all TBFs, with the exception of downlink control blocks for TBFs in RTTI configuration, where two Radio Block structures are possible. For detailed definition of radio block structure, see 3GPP TS 44.060 [7].

For GPRS, a Radio Block for data transfer consists of one MAC Header, one RLC header and one RLC Data Block. It is always carried by four normal bursts.

	Radio Block

	MAC header
	RLC header
	RLC data
	BCS


Figure 4: Radio Block structure for data transfer for GPRS

The MAC header contains control fields which are different for uplink and downlink directions. The MAC header has constant length, 8 bits.

The RLC header contains control fields which are different for uplink and downlink directions. The RLC header has variable length.

The RLC data field contains octets from one or more LLC PDUs.

The Block Check Sequence (BCS) is used for error detection.

For EGPRS, a Radio Block for data transfer consists of one RLC/MAC header and one or two RLC Data Blocks. It is always carried by four normal bursts. The interleaving depends on the MCS used.

	Radio Block

	RLC/MAC header
	HCS
	RLC data
	BCS


Figure 5: Radio Block structure for data transfer for EGPRS (with no FANR)
The RLC/MAC header contains control fields which are different for uplink and downlink directions. The RLC/MAC header has variable length.

The RLC data field contains octets from one or more LLC PDUs.

The Block Check Sequence (BCS) is used for error detection of the data part.

The RLC data field and BCS are repeated per the number of RLC data blocks in the radio block.

The Header Check Sequence (HCS) is used for error detection of the header part. 

The header part is independently coded from the data part and has its own check sequence. Tail biting (i.e. no explicit tail bits are appended before encoding. The encoder is initialised with the last information bits enabling tail biting decoding in the receiver) is used to reduce the size of the header.

For EGPRS using FANR, a Radio Block for data transfer consists of one RLC/MAC header, one or two RLC data block(s) and, optionally, one PAN field. It is always carried by four normal bursts. The interleaving depends on the MCS used.
For EGPRS2, a Radio Block for data transfer consists of one RLC/MAC header, one to four RLC Data Block(s) and optionally one PAN field. It is always carried by four normal bursts, or four higher symbol rate bursts. The interleaving depends on the modulation and coding scheme used. 
	Radio Block

	RLC/MAC header
	HCS
	RLC data
	BCS
	PAN and PCS

 (optional)


Figure 5a: Radio Block structure for data transfer for EGPRS using FANR or EGPRS2
The RLC/MAC header contains control fields which are different for uplink and downlink directions. The RLC/MAC header has variable length. The RLC/MAC header indicates whether a PAN field and associated PCS field are included or not in the radio block.

The PAN field contains piggy-backed ack/nack information sent in one direction to provide acknowledgement for a TBF using FANR in the other direction.

The RLC data field contains octets from one or more LLC PDUs.

The Block Check Sequence (BCS) is used for error detection of the data part.

The Header Check Sequence (HCS) is used for error detection of the header part. 

The PAN Check Sequence (PCS) is used for error detection of the PAN field. 

The header part, the data part and the PAN field are all coded independently and each has its own check sequence. Tail biting (i.e. no explicit tail bits are appended before encoding. The encoder is initialised with the last information bits enabling tail biting decoding in the receiver) is used for the encoding of the header.

For all TBF modes, a Radio Block structure for control message transfer consists of one MAC header, one RLC/MAC Control Block and one Block Check Sequence. It is always carried by four normal bursts.

	Radio Block

	MAC header
	RLC/MAC Control Message
	BCS


Figure 6: Radio Block structure for control message for all TBF modes

The MAC header contains control fields which are different for uplink and downlink directions. The MAC header has constant length, 8 bits.

The Block Check Sequence (BCS) is used for error detection.

The RLC/MAC Control message field contains one RLC/MAC control message.

Only for TBFs in RTTI configuration, the Radio Block structure for downlink control message transfer may alternatively consist of one RLC/MAC header, one Header Check Sequence, one RLC/MAC Control Block and one Block Check Sequence. It is always carried by four normal bursts.
	Radio Block

	RLC/MAC header
	HCS
	RLC/MAC control message
	BCS


Figure 6a: Radio Block structure for downlink control message for TBFs in RTTI configuration

The RLC/MAC header has constant length of 31 bits.
The Header Check Sequence (HCS) is used for error detection of the header part. 

The RLC/MAC Control message field contains one RLC/MAC control message.

The Block Check Sequence (BCS) is used for error detection of the RLC/MAC control message.
This Radio Block structure is needed to support TBFs in RTTI configuration using the BTTI USF mode, but may be used for TBFs in RTTI configuration using the RTTI USF mode as well. For TBFs in RTTI configuration, the specific Radio Block structure for downlink control messages is defined at TBF establishment and cannot be changed during TBF reconfiguration.

<Next Modification>
6.5.5.1.2
Channel coding for EGPRS PDTCH

Nine different modulation and coding schemes, MCS-1 to MCS-9, are defined for the EGPRS Radio Blocks carrying RLC data blocks. The block structures of the coding schemes are shown from Figure 10 to Figure 18 and in Table 4. A general description of the MCSs is given in Figure 9.

The MCSs are divided into different families A, B and C. Each family has a different basic unit of payload: 37 (and 34), 28 and 22 octets respectively. Different code rates within a family are achieved by transmitting a different number of payload units within one Radio Block. For families A and B, 1, 2 or 4 payload units are transmitted, for family C, only 1 or 2 payload units are transmitted.

When 4 payload units are transmitted (MCS-7, MCS-8 and MCS-9), these are splitted into two separate RLC blocks (i.e. with separate sequence numbers and BCSs). These blocks in turn are interleaved over two bursts only, for MCS-8 and MCS-9. For MCS-7, these blocks are interleaved over four bursts. All the other MCSs carry one RLC block which is interleaved over four bursts. When switching to MCS-3 or MCS-6 from MCS-8, 6 padding octets are added to the data octets.
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Figure 9: General description of the Modulation and Coding Schemes for EGPRS

To ensure strong header protection, the header part of the Radio Block is independently coded from the data part of the Radio Block (8 bit CRC calculated over the header -excl. USF- for error detection, followed by rate 1/3 convolutional coding –and eventually puncturing- for error correction). Three different header formats are used, one for MCS-7,  MCS-8 and MCS-9, one for MCS-5 and MCS-6 and one for MCS-1 to MCS-4. The two first formats are for 8PSK modes, the difference being in the number of Sequence Numbers carried (2 for MCS-7, -8 and -9, 1 for MCS-5 and –6). The third format is common to all GMSK modes. The header is always interleaved over four bursts. See 3GPP TS 44.060 [7] for more details.

The following figures show the coding and puncturing for all the Modulation and Coding Schemes, for downlink traffic. For TBFs using FANR, the figures refer to the case when no PAN field is included.

NOTE: 
The USF and SB fields shown in Figures 10 to 18 may be mapped  in another way when RTTI configuration is used with BTTI USFs, see 3GPP TS 45.002 for details.
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Figure 10: Coding and puncturing for MCS-9; uncoded 8PSK, two RLC blocks per radio block
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Figure 11: Coding and puncturing for MCS-8; rate 0.92 8PSK, two RLC blocks per radio block
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Figure 12: Coding and puncturing for MCS-7; rate 0.76 8PSK, two RLC blocks per radio block
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Figure 13: Coding and puncturing for MCS-6; rate 0.49 8PSK, one RLC block per radio block
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Figure 14: Coding and puncturing for MCS-5; rate 0.37 8PSK, one RLC block per radio block
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Figure 15: Coding and puncturing for MCS-4; uncoded GMSK, one RLC block per radio block
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Figure 16: Coding and puncturing for MCS-3; rate 0.85 GMSK, one RLC block per radio block
[image: image9.wmf] 

P1

 

P2

 

puncturing

 

732 bits

 

USF

 

RLC/MAC 

Hdr.

 

Data = 28 octets = 224 bits

 

TB

 

12 bits

 

Rate 1/3 convolutional coding

 

108 bits

 

244 bits

 

372 bits

 

68 bits

 

12 bits

 

SB = 12

 

464 bits

 

36 bits

 

 

 

 

 

BCS

 

puncturing

 

HCS

 

E

 

FBI

 

3 bits

 

372 bits

 


Figure 17: Coding and puncturing for MCS-2; rate 0.66 GMSK, one RLC block per radio block
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Figure 18: Coding and puncturing for MCS-1; rate 0.53 GMSK, one RLC block per radio block
The USF has 8 states, which are represented by a binary 3 bit field in the MAC Header. The USF is encoded to 12 symbols similarily to GPRS, (i.e., 12 bits for GMSK modes and 36 bits for 8PSK modes).

The FBI (Final Block Indicator) bit and the E (Extension) bit defined in 3GPP TS 44.060 [7] do not require extra protection: they are encoded along with the data part.

The first step of the coding procedure is to add a Block Check Sequence (BCS) for error detection.

The second step consists of adding six tail bits (TB) and a 1/3 rate convolutional coding for error correction that is punctured to give the desired coding rate. The Pi for each MCS correspond to different puncturing schemes achieving the same coding rate. The bits indicating the MCS used are in the coded header. In both 8PSK and GMSK modes the stealing bits (SB) of the block are used to indicate the header formats. There are eight SB for 8PSK mode which allow to indicate four header formats. There are twelve SB for GMSK mode which allow to indicate two header formats: the first eight of the twelve SB indicate CS-4.

Note that the mapping of USFs and SB bits onto PDCHs/bursts in RTTI configuration may be different than shown in Figures 10-18 when BTTI USFs are used. In RTTI configuration, two bursts of a radio block are mapped on one PDCH while the other two bursts are mapped onto the second PDCH of a PDCH pair. On the other hand, a BTTI USF belongs to one PDCH and is mapped on four consective bursts transmitted on that PDCH, i.e. two bursts belongs to one RTTI radio block while the other two bursts belong to another RTTI radio block. The detailed mapping is defined in 3GPP TS 45.002.
The details of the EGPRS coding schemes are shown in table 4. The data rates exclude the RLC/MAC header(s).

Table 4: Coding parameters for the EGPRS coding schemes 

	Scheme
	Code rate
(Note 2)
	Header Code rate
	PAN Code rate
(if present)
	Modulation
	RLC blocks per Radio Block 
	Raw Data within one Radio Block
(Note 1)
	Family
	BCS
	Tail payload
	HCS
	PCS (if present)
	Data rate
per PDCH kb/s

	MCS-9
	1.0
	0.36
	n/a
	8PSK
	2
	2x592
	A
	2x12
	2x6
	8
	10
	59.2

	MCS-8
	0.92
(0.98)
	0.36
	0.42
	
	2
	2x544
	A
	
	
	
	
	54.4

	MCS-7
	0.76
(0.81)
	0.36
	0.42
	
	2
	2x448
	B
	
	
	
	
	44.8

	MCS-6
	0.49
(0.52)
	1/3
	0.39
	
	1
	592

48+544
	A
	12
	6
	
	
	29.6

27.2

	MCS-5
	0.37
(0.40)
	1/3
	0.39
	
	1
	448
	B
	
	
	
	
	22.4

	MCS-4
	1.0
	0.53
	n/a
	GMSK
	1
	352
	C
	
	
	
	
	17.6

	MCS-3
	0.85
(0.96)
	0.53
	0.63
	
	1
	296

  48+248 and 296
	A
	
	
	
	
	14.8

13.6

	MCS-2
	0.66
(0.75)
	0.53
	0.63
	
	1
	224
	B
	
	
	
	
	11.2

	MCS-1
	0.53
(0.60)
	0.53
	0.63
	
	1
	176
	C
	
	
	
	
	8.8

	NOTE 1:
The italic captions indicate the 6 octets of padding when retransmitting an MCS-8 block with MCS-3 or MCS-6. For MCS-3, the 6 octets of padding are sent every second block (see 3GPP TS 44.060).

NOTE 2:
The numbers in brackets indicate the coding rate for transmission using Fast Ack/Nack Reporting, when the PAN field is present.


<Next Modification>
6.5.5.2
Channel coding for PACCH, PBCCH, PAGCH, PPCH,PNCH and PTCCH

The channel coding for the PACCH, PBCCH, PAGCH, PPCH,PNCH and downlink PTCCH is the same as the coding scheme CS-1 presented in subclause 6.5.5.1.

The coding scheme used for uplink PTCCH is the same as for PRACH.

Only for TBFs in RTTI configuration, the channel coding for the downlink PACCH may also be the one defined for MCS-0 in subclause [FFS].
<Next Modification>
6.6.4.5.2
EGPRS and EGPRS2

The transfer of RLC Data Blocks in the acknowledged RLC/MAC mode can be controlled by a selective type I ARQ mechanism, or by type II hybrid ARQ (incremental redundancy: IR) mechanism, coupled with the numbering of the RLC Data Blocks within one Temporary Block Flow. The sending side (the MS or the network) transmits blocks within a window and the receiving side sends Packet Uplink Ack/Nack or Packet Downlink Ack/Nack message when needed. 

For a TBF using FANR, the receiving side may also send ack/nack information piggy-backed in radio blocks for data transfer sent in the other direction.

According to the link quality, an initial  MCS is selected for an RLC block. For the retransmissions, the same or another MCS from the same family of MCSs can be selected. E.g. if EGPRS MCS-7 is selected for the first transmission of an RLC block, any EGPRS MCS of the family B can be used for the retransmissions. The selection of MCS is controlled by the network.

In the EGPRS/EGPRS2 type II Hybrid ARQ scheme, the information is first sent with one of the initial code rates (i.e., the rate 1/3 encoded data is punctured with the puncturing scheme (PS) 1 of the selected MCS). If the RLC Data Block is received in error, additional coded bits (i.e., the output of the rate 1/3 encoded data which is punctured with PS 2 of the prevailing MCS)  are sent and decoded together with the already received codewords until decoding succeeds. If all the codewords (different punctured versions of the encoded data block) have been sent, the first codeword (which is punctured with PS 1) is sent. Alternatively, for EGPRS it is possible to use incremental redundancy modes called MCS-5-7 and MCS-6-9, in which the initial transmissions are sent with either MCS-5 or MCS-6 (respectively) and the retransmissions are sent with MCS-7 or MCS-9 (respectively). Header part is robustly coded so that the receiver is able to determine the block identities for all transmissions, even if the payload cannot be decoded.

In the EGPRS/EGPRS2 type I ARQ, the operation is similar to the one of the EGPRS/EGPRS2 type II hybrid ARQ, except that the decoding of an RLC Data Block is solely based on the prevailing transmission (i.e., erroneous blocks are not stored).

Type II  hybrid ARQ is mandatory in EGPRS MS and EGPRS2 MS receivers and  the associated performance requirements are specified in 3GPP TS 45.005 [14].

<Next Modification>
6.6.4.6a
Non-persistent mode for RLC/MAC operation

The non-persistent RLC/MAC mode may be used for the transmission of RLC data blocks over an EGPRS TBF and an EGPRS2 TBF and is always used for the transmission of RLC data blocks over an MBMS bearer.
The transfer of RLC Data Blocks in non-persistent RLC/MAC mode is controlled by the numbering of the RLC data blocks within one Temporary Block Flow and may include retransmissions. Selective type I ARQ or type II hybrid ARQ mechanisms may be used. It is not expected that every RLC data block is correctly received at receiving RLC endpoint (see TS 44.060). If some RLC data blocks are not received, the receiving side attempts to preserve the user information length by replacing missing RLC data blocks by dummy information bits.

Packet Uplink Ack/Nack, EGPRS Packet Downlink Ack/Nack, and MBMS Downlink Ack/Nack messages (for MBMS bearers) are used for sending temporary acknowledgement messages and for conveying the necessary control signalling (e.g. monitoring of channel quality for downlink channel or timing advance correction for uplink transfers). 

For a TBF using FANR, the receiving side may also send ack/nack information piggy-backed in radio blocks for data transfer sent in the other direction.

<Next Modification>
6.6.4.7.2
Dynamic/Extended Dynamic allocation

6.6.4.7.2.1
Uplink Packet Transfer

The Packet Uplink Assignment , the Multiple TBF Uplink Assignment, Packet Timeslot Reconfigure and the Multiple TBF Timeslot Reconfigure messages include the list of PDCHs and the corresponding USF value per PDCH for each uplink TBF they assign resources for. A unique TFI is allocated and is thereafter included in each RLC Data and Control Block related to that Temporary Block Flow. The MS monitors the USFs on the downlink PDCHs corresponding to (i.e. with the same timeslot number as) the uplink PDCHs assigned for each TBF and transmits Radio blocks on those PDCHs which currently bear the USF value reserved for the usage of the MS on each TBF.

For a TBF using FANR, the MS additionally monitors the downlink PDCHs (respectively PDCH pairs) corresponding to the uplink PDCHs (respectively PDCH pairs) assigned for each TBF to detect the presence of PAN fields containing ack/nack information for that mobile station.
In a downlink dual carrier configuration, the MS shall respond in the radio block indicated by the USF on the same radio frequency channel as the one where the USF was received. The network shall not indicate a combination of USFs which would lead to the allocation to an MS of uplink radio blocks on both radio channels in any given radio block period.
If the resource allocated by the network in the case of extended dynamic allocation does not allow the multislot MS (see 3GPP TS 45.002 [11]) to monitor the USF on all the downlink PDCHs corresponding to the assigned uplink PDCHs, the following rules shall apply:

-
Whenever the MS receives its USF on one downlink PDCH (e.g. on timeslot 0 while timeslots 0, 2 and 3 were assigned), it shall consider the corresponding uplink block and all subsequent ones from the list of assigned PDCHs as allocated (e.g. on 0, 2 and 3). Hence, if the network allocates a block to this MS on an assigned PDCH, it shall also allocate blocks to this MS on all subsequent PDCHs in the list. For each allocated block, the network shall set the USF to the value reserved for the usage of that MS. These rules apply on a block period basis.

-
During block periods where it is transmitting, the MS shall monitor the USF on each downlink PDCH in the list of PDCHs corresponding to the assigned uplink PDCHs, up to and including the last PDCH that the MS is capable of receiving, according to the current uplink timeslot allocation and the switching requirements of its multislot class (see 3GPP TS 45.002 [11]). This rule applies on a block period basis. For example, if timeslots 0, 2 and 3 have been assigned and blocks are currently allocated on timeslots 2 and 3, then during this block period a MS for which Tta=1 or Ttb=1 monitors USF on timeslots 0, 2 and 3. If the reserved value of USF is found on timeslot 0, then the next allocated blocks shall be on timeslots 0, 2 and 3 (thus increasing the timeslot allocation); if the reserved value of USF is found on timeslot 2, then the next allocated blocks shall be on timeslots 2 and 3 (thus maintaining the timeslot allocation unchanged); if the reserved value of USF is found on timeslot 3, then the next allocated block shall be on timeslot 3 (thus reducing the timeslot allocation by one timeslot). And so on for the subsequent block periods. MSs for which Tta>1 or Ttb>1 are unable to monitor the USF on timeslot 3; for these MSs, in order to reduce the timeslot allocation, the network needs to leave at least one block period with no blocks allocated to the MS. Because each Radio Block includes an identifier (TFI), all received Radio blocks are correctly associated with a particular LLC frame and a particular MS, thus making the protocol highly robust. By altering the state of USF, different PDCHs can be "opened" and "closed" dynamically for certain MSs thus providing a flexible reservation mechanism. Additionally, packets with higher priority and pending control messages can temporarily interrupt a data transmission from one MS.

-
In the case of dual transfer mode, if the mobile station supports DTM high multislot class capability, the network may assign uplink PDCHs whose corresponding downlink PDCH can never be monitored by the mobile station because of the presence of the uplink dedicated channel. In this case, the mobile station shall monitor only those downlink PDCHs that are feasible when taking into account the position of the uplink dedicated channel and the switching requirements of its multislot class (see 3GPP TS 45.002 [11]).
The channel reservation algorithm can also be implemented on assignment basis. This allows individual MSs to transmit a predetermined amount of time without interruptions.

The MS may be allowed to use the uplink resources as long as there is queued data on the RLC/MAC layer to be sent from the MS. It can comprise a number of LLC frames. In that sense the radio resources are assigned on the initially “unlimited" time basis. Alternatively, the uplink assignment for each assignment may be limited to a number of radio blocks (e.g. in order to offer more fair access to the medium at higher loads).

The selective ARQ operation for the acknowledged RLC/MAC mode is described in Subclause 6.6.4.5. The unacknowledged RLC/MAC mode operation is described in Subclause 6.6.4.6. The non-persistent RLC/MAC mode operation is described in Subclause 6.6.4.6a.

Figure 25 shows an example of message sequence for the (multislot) uplink  data transfer  with one resource reallocation and possible RLC Data Block re-transmissions.




Figure 25: An example of dynamic allocation uplink data transfer 

<Next Modification>
6.6.4.8.2
Downlink Packet Transfer

The transmission of a packet to an MS in the Ready state is initiated by the network using a packet downlink assignment message. In case there is an uplink packet transfer in progress, the packet downlink assignment message (Packet Downlink Assignment, Multiple TBF Downlink Assignment, Packet Timeslot Reconfigure or a Multiple TBF Timeslot Reconfigure) is transmitted on PACCH. Else, in case there is no uplink or downlink transfer in progress and if there is a PCCCH allocated in the cell, the Packet Downlink Assignment or Multiple TBF Uplink Assignment message is transmitted on PCCCH. If there is no PCCCH allocated in the cell the Immediate Assignment message is transmitted on CCCH. For a DTM MS in dedicated mode, the assignment message is transmitted on the main DCCH. The packet downlink assignment messages include the list of PDCH(s) that will be used for downlink transfer.  The Timing Advance and Power Control information is also included, if available. Otherwise, the MS may be requested to respond with a Packet Control Acknowledgement (see also Subclause 6.5.7 on timing advance procedures). The MS multislot capability needs to be considered.

The network sends the RLC/MAC blocks belonging to one Temporary Block Flow on downlink on the assigned downlink channels.

Multiplexing the RLC/MAC blocks destined for different MSs on the same PDCH downlink is enabled with an identifier, e.g. TFI, included in each RLC/MAC block. The interruption of data transmission to one MS is possible.

The acknowledged (i.e. selective ARQ operation) RLC/MAC mode operation is described in subclause 6.6.4.5; the unacknowledged RLC/MAC mode operation is described in subclause 6.6.4.6; the non-persistent RLC/MAC mode operation is described in subclause 6.6.4.6a. The sending of the Packet Downlink Ack/Nack message is obtained by the occasional network initiated polling of the MS. The MS sends the Packet Downlink Ack/Nack message in a reserved radio block which is allocated together with polling. Unassigned USF value is used in the downlink radio block which corresponds to the reserved uplink radio blocks. Further, if the MS wants to send some additional signalling or uplink data, it may be indicated in the Packet Downlink Ack/Nack message.

For a TBF using FANR, when the mobile station has at least one concurrent TBF using FANR in the uplink, the network may poll the mobile station to trigger the FANR procedure. In this case the MS transmits, in a reserved radio block which is allocated together with polling, a radio block for data transfer including a PAN field with ack/nack information. Additionally, if enabled at TBF establishment/reconfiguration, the mobile station may initiate the FANR procedure in an event-based manner. Whenever an out-of-sequence condition is detected, or the RLC/MAC header of a radio block for data transfer is correctly received but the RLC data part is corrupted,  the mobile station piggy-backs a PAN field with ack/nack information in a radio block for data transfer sent in (one of) the mobile station’s concurrent TBF(s) using FANR in the uplink.
In a downlink dual carrier configuration, the MS shall respond in the radio block indicated by the RRBP field on the same radio frequency channel as the one where the poll was received unless otherwise indicated by the network at channel assignment (this will be required in DTM e.g. when no downlink TBF exists on the same radio frequency channel as the CS timeslot). The network shall not indicate a combination of RRBP fields which would lead to the allocation to an MS of uplink radio blocks on both radio channels in any given radio block period.
Figure 27 shows an example of message sequence for (multislot) downlink data transfer with one resource reassignment and possible RLC Data Block re-transmissions.
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Figure 27: An example of downlink data transfer

Figure 28 shows an example of a message sequence for allocating two downlink TBFs to a mobile station that supports multiple TBF procedures (and multislot) with possible RLC Data Block re-transmissions.
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Figure 28: An example of downlink data transfer with two TBFs
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