Page 1



3GPP TSG-GERAN Meeting #69
GP-160045
Malta, 15th – 19th Feb, 2016
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	43.064
	CR
	0094
	rev
	-
	Current version:
	13.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	X


	

	Title:

	Inclusion of Overlaid CDMA and miscellaneous clarifications

	
	

	Source to WG:
	Ericsson LM

	Source to TSG:
	G1

	
	

	Work item code:
	CIoT_EC_GSM
	
	Date:
	2016-02-3

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-13

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	Overlaid CDMA is part of the EC-EGPRS feature but not yet included in Stage 2 description.
Some further clarifications of the feature is felt useful to include in Stage 2 description

	
	

	Summary of change:
	· Definitions are somewhat updated

· Overlaid CDMA description included
· Overload control handling clarified to be aligned with GP-160067

· CC1 coverage in relation to GPRS is left TBD, pending finalization of performance requirement 

· The use of four coverage classes for EC-EGPRS is finalized

· Alternative EC-RACH mapping mentioned in Stage 2

· Miscellaneous clarifications and corrections

	
	

	Consequences if not approved:
	EC-EGPRS stage 2 description will not be complete

	
	

	Clauses affected:
	2, 3.2b, 3.3.9, 5.1, 5.2b.1, 5.2b.2, 5.3c, 5.5.1a, 6.1.2, 6.1.5, 6.5.5, 6.5.10, 6.6.4.4, 6.6.4.7.4a, 6.6.4.8.1,  

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications

	TS 43.013 0135

TS 43.022 0035
TS 43.064 CR 0089,0090,0091,0092

TS 44.018 CR 1025,1026
TS 44.060 CR 1609,1610,1611,1612
TS 45.001 CR 0079,0080

TS 45.002 CR 0183,0184,0185,0186

TS 45.003 CR 0135

TS 45.004 CR 0020

TS 45.005 CR 0578

TS 45.010 CR 0065

TS 45.008 CR 0626,0627

	affected:
	X
	
	 Test specifications
	TS 51010 ... CR ...

TS 51021 ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


	1st modification


2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.060: "General Packet Radio Service (GPRS); Stage 2".

[3]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[4]
3GPP TS 44.004: "Digital cellular telecommunications system; Layer 1; General requirements".

[5]
3GPP TS 24.007: "Mobile radio interface signalling layer 3 General aspects"

[6]
3GPP TS 44.018: "Mobile radio interface layer 3 specification; Radio Resource Control Protocol"

(7(
3GPP TS 44.060: "Radio Link Control/Medium Access Control (RLC/MAC) protocol".

(8(
3GPP TS 44.064: "General Packet Radio Service (GPRS); Logical Link Control (LLC)".

(9(
3GPP TS 44.065: "General Packet Radio Service (GPRS); Subnetwork Dependent Convergence Protocol (SNDCP)".

[10]
3GPP TS 45.001: "Physical layer on the radio path, General description".

[11]
3GPP TS 45.002: "Multiplexing and multiple access on the radio path".

[12]
3GPP TS 45.003: "Channel coding".

[13]
3GPP TS 45.004: "Modulation".

[14]
3GPP TS 45.005: "Radio transmission and reception".

[15]
3GPP TS 45.008: "Radio subsystem link control".

[16]
3GPP TS 45.010: "Radio subsystem synchronisation".

[17]
3GPP TS 43.246: "Multimedia Broadcast Multicast Service (MBMS) in the GERAN; Stage 2".

[18]
3GPP TS 23.682: “Architecture enhancements to facilitate communications with packet data networks and applications”.
[19]
3GPP TS 24.008: “Mobile radio interface Layer 3 specification; Core network protocols; Stage 3”.

[20]
3GPP TS 43.020: “Security related network functions”

	2nd modification


3.2b
Definitions

Blind Physical Layer Transmissions:Repetitions performed on physical layer by blindly, without feedback from the receiving end, transmitting multiple instances of the same block. To maximize the processing gain at the receiver, phase coherency at the transmitter between blind transmissions transmitted within the same TDMA frame is required, see 3GPP TS 45.005 [14].

Coverage Class: A predetermined number of logical channel specific blind physical layer transmissions used by Extended Coverage logical channels, EC-channels, to be able to support a certain level of extended coverage. The number of blind physical layer transmissions may differ between logical channels for the same coverage class. A Coverage Class defines a maximum coverage limit supported in EC-EGPRS operation, see 3GPP TS 45.005. Four Coverage Classes are defined where Coverage Class 1 (CC1) can operate at the approximate coverage range interval of GPRS/EGPRS.. 
EC-EGPRS operation: An EC-EGPRS capable MS in a cell supporting EC-EGPRS may enable EC-EGPRS operation, in which case CS operation and GPRS/EGPRS operation are disabled, relaxed mobility requirements apply, and the MS shall always use EC-channels, except for FCCH, RACH and AGCH which are also used in EC-EGPRS operation. A MS in Packet Transfer Mode using EC-channels is referred to as being in EC-EGPRS operation.
Extended coverage: Coverage level exceeding the reference sensitivity and reference interference performance of GPRS/EGPRS, see 3GPP TS 45.005 [14].

Fixed Uplink Allocation: Static allocation (and assignment) of limited resources in the uplink over one or more TTIs, using one or more PDCH, that does not make use of USF based allocation.
Power Efficient Operation: Used by a MS to reduce its power consumption through the use of relaxed mobility related requirements and the use of eDRX or PSM - see 3GPP TS 23.060 [3]. A PEO capable MS in a cell supporting PEO, that has negotiated the use of eDRX or PSM is said to have enabled PEO.
	3rd modification


3.3.9
Extended Coverage EGPRS (EC-EGPRS)

3.3.9.1
General

EC-EGPRS is an evolution of EGPRS providing a streamlined protocol implementation, reducing device complexity while supporting energy efficient operation with extended coverage compared to GPRS/EGPRS operation. EC-EGPRS also mandates the use of an improved security framework by both the network and the mobile station. 

EC-EGPRS makes use of Fixed Uplink Allocation for allocating uplink resources for EC-PDTCHs and hence does not support USF based uplink allocation.

No simultaneous uplink and downlink packet transfer is supported.

A MS in EC-EGPRS operation makes use of EC-channels (e.g. EC-PDTCH), except for the FCCH. An EC-EGPRS MS shall also support RACH and AGCH, in addition to EC-RACH and EC-AGCH. RACH and AGCH can be used by the MS when in GPRS/EGPRS coverage range (CC1, see subclause 3.3.9.2) if indicated by the network. EC-channels are used in idle mode as well as in packet transfer mode.
To minimize the impact on uplink capacity from blind physical layer transmissions, up to four mobile stations can be assigned to simultaneously transmit on the same physical channel on the uplink. The technique is referred to as Overlaid CDMA and can be used on uplink channels EC-PDTCH and EC-PACCH. Orthogonality between MSs is achieved through orthogonal codes, corresponding to a set of phase shifts to be applied on a per transmitted burst basis over the blind physical layer transmissions within each TDMA frame. A constant phase shifts shall be applied to each of the transmitted burst, see 3GPP TS 45.002 [11] and 3GPP TS 45.004 [13]. Overlaid CDMA shall be supported by the mobile station and the code to be used is assigned by the network.
An EC-EGPRS mobile station need not comply with GPRS requirements, but shall comply with EGPRS requirements unless otherwise stated, see 3GPP TS 45.005 [14].

An EC-EGPRS mobile station need only support EC-EGPRS operation. The mobile station can optionally also support other PS services, such as GPRS, EGPRS and/or EGPRS2, or CS related services.

EC-EGPRS supports overload control by Access Class Barring information in the EC-SI (see 3GPP TS 44.018 [6]) and optionally by using the Implicit Reject Status field within the EC-SCH (see 3GPP TS 44.018 [6]).

EC-EGPRS shall not be operated in reduced latency TBF mode, see subclause 3.3.5, nor shall it support the Fast Ack/Nack reporting procedure.

DTM is not supported in EC-EGPRS operation.

The EGPRS modulation and coding schemes for PDTCH are reused for EC-PDTCH. The EC-BCCH and EC-RACH re-uses the same coding scheme as the BCCH and RACH respectively. Modified coding schemes, or specific coding schemes, are defined for EC-SCH, EC-PCH, EC-AGCH and EC-PACCH, see 3GPP TS 45.003 [12].

The support of EC-EGPRS is optional for the mobile station and the network.

The presence of EC-SCH indicates that a cell supports EC-CCCH and therefore allows an EC-EGPRS mobile station to camp on it.

3.3.9.2
Extended coverage

An EC-EGPRS MS is able to operate in extended coverage in both uplink and downlink, which is defined as improved MS and BTS sensitivity and interference performance. The sensitivity level is improved by [20 dB] and the interference level by [X dB] compared to GPRS/EGPRS operation, see 3GPP TS 45.005 [11].
A predefined number of logical channel specific blind physical layer transmissions is used to support a certain level of extended coverage. For some logical channels, the number of blind physical layer transmissions can vary depending on the coverage extension required. Four different Coverage Classes are defined, each one approximated with a level of extended coverage compared to GPRS/EGPRS operation (see table 3.3.9.2-1), denoted as CC1, CC2, CC3 and CC4 respectively. CC1 corresponds approximately to the coverage range of GPRS/EGPRS. In case of significant coverage extension, a fixed predefined number of blind physical layer transmissions is applied per logical channel. This number of blind physical layer transmissions, used by CC2, CC3 and CC4, may differ between logical channels for the same Coverage Class. Different Coverage Classes can be used on uplink and downlink. Logical channels supporting operation in extended coverage are referred to as EC-channels. Also the FCCH channel is considered to be operable in the extended coverage range aimed for by EC-EGPRS, and is hence used for synchronization purposes.
Blind physical layer transmissions should on the EC-PDTCH be used together with type II hybrid ARQ to achieve the approximate coverage level shown in Table 3.3.9.2-1.
Table 3.3.9.2-1. Approximate coverage level per Coverage Class compared to GPRS/EGPRS operation

	Coverage class
	Approximate extended coverage level compared to GPRS/EGPRS [dB]

	CC1
	[TBD]

	CC2
	[TBD-TBD]

	CC3
	[TBD-TBD]

	CC4
	[TBD-20]


In case the estimated downlink Coverage Class has changed to a higher Coverage Class since previously estimated, the MS shall communicate the Coverage Class to the network, see 3GPP TS 45.008 [15] and 3GPP TS 44.018 [6]. In case the estimated downlink Coverage Class has changed to a lower Coverage Class since previously estimated, whether and when the MS communicates the change in Coverage Class is up to implementation. 
It is mandatory for the MS to support all defined Coverage Classes for all EC-channels. The network shall support at least CC1 and CC4. The set of coverage classes supported on EC-CCCH is broadcasted in System Information (EC-SI).

3.3.9.3
Energy efficient operation

Energy efficient operation is enabled by the use of relaxed mobility related requirements and optionally eDRX (see 3GPP TS 45.002 [11]) or Power Saving Mode (see 3GPP TS 23.682 [18]), PSM. A mobile station supporting EC-EGPRS may support eDRX and/or PSM, and shall support the use of relaxed mobility related requirements.

3.3.9.4
Improved security

EC-EGPRS mandates the use of an improved security framework by both the network and the mobile station, see 3GPP TS 43.020 [20].
	4th modification


5.1
General

Different packet data logical channels can be mapped to the same physical channel (i.e. PDCH). The sharing of the physical channel is based on blocks of 4 consecutive bursts of one specific PDCH in 4 consecutive TDMA frames (for basic TTI configuration) or 2 bursts on each PDCH within a PDCH pair in 2 consecutive TDMA frames (for a reduced TTI configuration), except for PTCCH. In case of EC-EGPRS operation when using blind physical layer transmissions the sharing of the physical channels is different depending on the Coverage Class, and is for:

- 
CC2 based on blocks of 16 bursts of 4 PDCHs in 4 consecutive TDMA frames
-
CC3 based on blocks of 32 bursts of 4 PDCHs over 8 or 9 TDMA frames (depending on idle frame placement)
- 
CC4 based on blocks of 64 bursts of 4 PDCHs over 16 or 17 TDMA frames (depending on idle frame placement)
The TBFs using reduced TTI and the TBFs using basic TTI sharing the same physical channel need to coexist within the overall block structure specified for the basic TTI. As such, for each assigned PDCH pair corresponding to a reduced TTI TBF, two consecutive reduced TTI radio blocks must be allocated within the time period spanned by a single radio block sent using the basic TTI. Each of the two reduced TTI radio blocks in this block structure could be allocated to different MSs or one of the reduced TTI blocks could be empty if not needed. The mapping in frequency of PDCH on to the physical channel shall be as defined in 3GPP TS 45.002 [11].

A PDCH may be either full-rate (PDCH/F) or half-rate (PDCH/H). PDCH/H is only applicable to DTM. See 3GPP TS 45.002 [11]. PDCH/H is not applicable for a reduced TTI configuration.
GPRS, EGPRS and EGPRS2 employ the same physical layer, except for the PDTCH. EC-EGPRS employs a different physical layer by the use of logical channels supporting extended coverage, EC-channels, except for FCCH. EC-EGPRS may also make use of RACH and AGCH when in normal coverage, which employs the same physical layer as GPRS, EGPRS and EGPRS2.
On PRACH, CPRACH, MPRACH, EC-RACH and PTCCH/U, access bursts are used. On all other packet data logical channels, radio blocks comprising 4 normal bursts are used. The only exception is some messages on uplink (EC‑)PACCH which comprise 4 consecutive access bursts (to increase robustness).
	5th modification


5.2b.1
General

The logical channels of the EC-CCCH are mapped on different physical resources than the logical channels of the CCCH.
The existence of the EC-CCCH is indicated by the presence of the EC-SCH.

The EC-CCCH is mapped on one or several physical channels according to a 51-multiframe structure.
	6th modification


5.2b.2
Extended Coverage Random Access Channel (EC-RACH)

The EC-RACH is mapped on one or several physical channels. The physical channel(s) on which the EC-RACH is mapped are derived by the MS from the EC-SI broadcasted on the EC-BCCH, see 3GPP TS 45.002 [11]. Depending on the EC-SI information a MS will transmit the EC-RACH using a 1 TS or 2 TS EC-RACH mapping, see 3GPP TS 45.002 [11].
	7th modification


5.3c
Extended Coverage Broadcast Control Channel (EC-BCCH)

The EC-BCCH shall be mapped on one or more physical channels. The exact mapping on each physical channel follows a predefined rule, see 3GPP TS 45.002. 

The existence of the EC-BCCH is indicated by the presence of the EC-SCH.
	8th modification


5.5.1a
Extended Coverage Packet Data Traffic Channel (EC-PDTCH)

An EC-PDTCH is mapped onto one or, in case blind physical layer transmissions are used, four consecutive physical channel(s) (i.e. PDCHs) and shall always use basic TTI configuration. 

For one EC-EGPRS TBF, one to eight PDCHs, with different timeslot numbers but with the same frequency parameters, may be assigned to one MS at the same time when CC1 is used (i.e. with no blind  physical layer transmissions) in the direction of the TBF. When blind physical layer transmissions are used, an EC-EGPRS TBF is mapped onto four PDCHs where the PDCHs shall be consecutive.
	9th modification


6.1.2
Multiframe structure for PDCH

NOTE: 
The text in this clause is informative. The normative text is in 3GPP TS 45.002 [11]. Where there is a conflict between these descriptions, the normative text has precedence.

The mapping in time of the logical channels is defined by a multiframe structure. The multiframe structure for PDCH in a basic TTI configuration consists of 52 TDMA frames, divided into 12 blocks (of 4 frames), 2 idle frames and 2 frames used for the PTCCH according to Figure 2.
52 TDMA Frames
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Figure 2: Multiframe structure for PDCH

The multiframe structure for a reduced TTI configuration (2 PDCHs) is shown in Figure 2a. It follows the same multiframe structure for PDCH in a basic TTI configuration. 
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Figure 2a: Multiframe structure when a reduced TTI configuration is used. Two PDCHs are used.

In case of EC-EGPRS operation the multiframe structure for PDCH consists of 52 TDMA frames, divided into 12 blocks (of 4 frames) and 4 idle frames, see Figure 2b. In EC-EGPRS operation, basic TTI is always used, and no frames are allocated for the PTCCH.
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Figure 2b: Multiframe structure for EC-EGPRS.
The mapping of logical channels onto the radio blocks is defined in the rest of this subclause by means of the ordered list of blocks (B0, B6, B3, B9, B1, B7, B4, B10, B2, B8, B5, B11).

One PDCH that contains PCCCH (if any) is indicated on BCCH. That PDCH is the only one that contains PBCCH blocks. On the downlink of this PDCH, the first block (B0) in the ordered list of blocks is  used as PBCCH. If required, up to 3 more blocks on the same PDCH can be used as additional PBCCH. Any additional PDCH containing PCCCH is indicated on PBCCH. 

On any PDCH with PCCCH (with or without PBCCH), the next up to 12 blocks in the ordered list of blocks are used for PAGCH, PDTCH or PACCH in the downlink. The remaining blocks in the ordered list are used for PPCH, PAGCH, PDTCH or PACCH in the downlink. In all cases, the actual usage of the blocks is indicated by the message type. On an uplink PDCH that contains PCCCH, all blocks in the multiframe can be used as PRACH, PDTCH or PACCH. Optionally, the first blocks in the ordered list of blocks can only used as PRACH. The MS may chose to either ignore the USF (consider it as FREE) or use the USF to determine the PRACH in the same way as for the other blocks. 

The mapping of channels on multiframes are controlled by several parameters broadcast on PBCCH.

On a PDCH that neither contains PCCCH nor EC-CCCH, all blocks can be used as PDTCH or PACCH, or, EC-PDTCH or EC-PACCH. The actual usage is indicated by the message type.

Two frames are used for PTCCH (see 3GPP TS 45.002 [11] ) and the two idle frames as well as the PTCCH frames can be used by the MS for signal measurements and BSIC identification.
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6.1.5
MS Multislot Capability

The mobile station informs the network of its multislot capability by declaring its multislot class. This implicitly determines a set of parameters that together define (see 3GPP TS 45.002 [11]):

- The minimum time the network should allow the MS between a transmit and receive operations for purposes of re-tuning and/or monitoring.

- Limits on the number of timeslots that the mobile station is capable of receiving and/or transmitting in a TDMA frame.

The MS declares a multislot class for GPRS and, if supported, EGPRS. If EGPRS2 or EC-EGPRS is supported, the multislot class for EGPRS2 and EC-EGPRS is the same as for EGPRS. 

For EC-EGPRS the number of timeslots that the MS is capable of receiving or transmitting in a TDMA frame for the declared multislot class is only applicable when blind physical layer transmissions are not used, i.e. when the MS is in CC1 in downlink and/or uplink. When blind physical layer transmissions are used (see subclause 3.3.9.2), the MS shall support four timeslots for transmission or reception, irrespective of the declared multislot class.

For EC-EGPRS the MS is restricted to either transmit or receive during a TDMA frame. No concurrent TBFs in uplink and downlink are therefore supported by EC-EGPRS. There is no requirement on downlink monitoring during an ongoing TBF for EC-EGPRS, and considering that the MS is restricted to either transmit or receive during a TDMA frame, the minimum times between transmit and receive operations for re-tuning and/or monitoring as defined in 3GPP TS 45.002 do not apply to EC-EGPRS.
In downlink dual carrier and multi carrier configurations:

-
The maximum number of timeslots in a TDMA frame that the MS can receive is implicitly specified by the applicable multislot class, according to 3GPP TS 45.002 [11].

-
The MS signals to the network whether it supports some reduced value relative to this maximum.

Furthermore, in downlink dual carrier configurations the DTM EGPRS multislot class applies when Dual Transfer Mode is used, otherwise the EGPRS multislot class applies.
	11th modification


6.5.5
Channel Coding
6.5.5.0
General
NOTE:
The text in this subclause is informative. The normative text is in 3GPP TS 45.003 [12(. Where there is a conflict between these descriptions, the normative text has precedence.

Four coding schemes, CS-1 to CS-4, are defined for the GPRS packet data traffic channels. For all other GPRS packet control channels than Packet Random Access Channel (PRACH) and Packet Timing Advance Control Channel on Uplink (PTCCH/U), coding scheme CS-1 is always used. An exception applies for EC-EGPRS where CS-1 is only used on the EC-BCCH. For access bursts on PRACH, two coding schemes are specified.

All coding schemes (CS-1 to CS-4) are mandatory for MSs supporting GPRS. CS-1 is mandatory for a network supporting GPRS.

Nine modulation and coding schemes, MCS-1 to MCS-9, are defined for the EGPRS packet data traffic channels. For all EGPRS packet control channels the corresponding GPRS packet control channel coding is used. MSs supporting EGPRS shall support MCS-1 to MCS-9 in downlink and MCS-1 to MCS-4 in uplink. In case an MS supporting EGPRS is 8-PSK capable in uplink, it shall also support MCS-5 to MCS-9 in uplink. A network supporting EGPRS may support only some of the MCSs.

For EC-EGPRS, the same nine modulation and coding schemes as for EGPRS are defined for the packet data traffic channels, with the exception that only one puncturing scheme is used for MCS-1 and MCS-2, and only two puncturing schemes are used for MCS-3 and MCS-4. For packet associated control channel a specific coding scheme is used, see 3GPP TS 45.003. MSs supporting EC-EGPRS shall support MCS-1 to MCS-4 in downlink and uplink. In case an MS supporting EC-EGPRS is 8-PSK capable, it shall also support MCS-5 to MCS-9 in downlink and uplink. A network supporting EC-EGPRS may support only some of the MCSs, but shall support MCS-1.
Eight modulation and coding schemes, DAS-5 to DAS-12, are defined for the EGPRS2-A packet data traffic channels for the downlink. Eight modulation and coding schemes, DBS-5 to DBS-12, are defined for the EGPRS2-B packet data traffic channels for the downlink. Four EGPRS modulation and coding schemes, MCS-1 to MCS-4, are also used for downlink EGPRS2.
Five modulation and coding schemes, UAS-7 to UAS-11, are defined for the EGPRS2-A packet data traffic channels for the uplink. Six EGPRS modulation and coding schemes, MCS-1 to MCS-6, are also used for uplink EGPRS2-A. Eight modulation and coding schemes, UBS-5 to UBS-12, are defined for the EGPRS2-B packet data traffic channels for the uplink. Four EGPRS modulation and coding schemes, MCS-1 to MCS-4, are also used for uplink EGPRS2-B.
MSs supporting EGPRS2-A in the downlink shall support all of DAS-5 to DAS-12. MSs supporting EGPRS2-B in the downlink shall support all of DBS-5 to DBS-12, in addition to DAS-5 to DAS-12. MSs supporting EGPRS2-A in the uplink shall support all of UAS-7 to UAS-11. MSs supporting EGPRS2-B in the uplink shall support all of UBS-5 to UBS-12, in addition to UAS-7 to UAS-11. For all EGPRS2 packet control channels, the corresponding GPRS control channel coding is used. MSs supporting EGPRS2 in the downlink and/or the uplink shall support EGPRS.
A network supporting EGPRS2 may support only some of the modulation and coding schemes, DAS-5 to DAS-12, DBS-5 to DBS-12, UAS-7 to UAS-11, and UBS-5 to UBS-12.

For all EGPRS2 packet control channels in BTTI configuration, the corresponding GPRS packet control channel coding is used.

In RTTI configuration, the PACCH in the uplink shall be always encoded using CS-1 and the PACCH in the downlink may be encoded using MCS-0 or CS-1. MCS-0 shall be used for PACCH in the downlink associated with TBF using RTTI configuration which shares PDCH(s) with TBF(s) using BTTI configuration.
6.5.5.1
Channel coding for PDTCH

6.5.5.1.1
Channel coding for GPRS PDTCH

Four different coding schemes, CS-1 to CS-4, are defined for the GPRS Radio Blocks carrying RLC data blocks. The block structures of the coding schemes are shown in Figure 7 and Figure 8.
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Figure 7: Radio Block structure for CS-1 to CS-3
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Figure 8: Radio Block structure for CS-4

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

For CS-1 - CS-3, the second step consists of pre-coding USF (except for CS-1), adding four tail bits and a half rate convolutional coding for error correction that is punctured to give the desired coding rate.

For CS-4 there is no coding for error correction.

The details of the codes are shown in table 3, including:

-
the length of each field;

-
the number of coded bits (after adding tail bits and convolutional coding);

-
the number of punctured bits;

-
the data rate.

Table 3: Coding parameters for the GPRS coding schemes.

	Scheme
	Code rate
	USF
	Pre-coded USF
	Radio Block excl. USF and BCS
	BCS
	Tail
	Coded 
bits
	Punctured 
bits
	Data rate
kb/s
(Note 1)
	Data rate
kb/s
(Note 2)

	CS-1
	1/2
	3
	3
	181
	40
	4
	456
	0
	9.05
	8.0

	CS-2
	(2/3
	3
	6
	268
	16
	4
	588
	132
	13.4
	12.0

	CS-3
	(3/4
	3
	6
	312
	16
	4
	676
	220
	15.6
	14.4

	CS-4
	1
	3
	12
	428
	16
	-
	456
	-
	21.4
	20.0

	NOTE 1: 
This value includes the RLC header, the MAC header (excluding the USF), the spare bits and RLC information.

NOTE 2:
This value includes only RLC information.


CS-1 is the same coding scheme as specified for SACCH in 3GPP TS 45.003 [12]. It consists of a half rate convolutional code for FEC and a 40 bit FIRE code for BCS (and optionally FEC).

CS-2 and CS-3 are punctured versions of the same half rate convolutional code as CS-1 for FEC. 

CS-4 has no FEC.

CS-2 to CS-4 use the same 16 bit CRC for BCS. The CRC is calculated over the whole uncoded RLC data block including MAC Header. 

The USF has 8 states, which are represented by a binary 3 bit field in the MAC Header. 

For CS-1, the whole Radio Block is convolutionally coded and USF needs to be decoded as part of the data. 

All other coding schemes generate the same 12 bit code for USF. The USF can be decoded either as a block code or as part of the data. 

In order to simplify the decoding, the stealing bits (defined in 3GPP TS 45.003 [12] ) of the block are used to indicate the actual coding scheme.

6.5.5.1.2
Channel coding for EGPRS PDTCH and EC-EGPRS EC-PDTCH
Nine different modulation and coding schemes, MCS-1 to MCS-9, are defined for the EGPRS and EC-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 split 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 with FANR activated, 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. In case of EC-EGPRS operation only P1 and P2 are defined.
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Figure 16: Coding and puncturing for MCS-3; rate 0.85 GMSK, one RLC block per radio block. In case of EC-EGPRS operation only P1 and P2 are defined.
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Figure 17: Coding and puncturing for MCS-2; rate 0.66 GMSK, one RLC block per radio block. In case of EC-EGPRS operation only P1 is defined.
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Figure 18: Coding and puncturing for MCS-1; rate 0.53 GMSK, one RLC block per radio block. In case of EC-EGPRS operation only P1 is defined.
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 similarly to GPRS, (i.e., 12 bits for GMSK modes and 36 bits for 8PSK modes). The USF value may be altered between blind physical layer transmissions on the EC-PDTCH or on the EC-PACCH.
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 consecutive 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.


6.5.5.1.3
Channel coding for EGPRS2 PDTCH

Eight different modulation and coding schemes, DAS-5 to DAS-12, are defined for the EGPRS2-A Radio Blocks carrying RLC data blocks on the downlink; additionally MCS-1 to MCS-4 are included within EGPRS2-A in the downlink in order to enable complete family structure. In addition, MCS-7 and MCS-8 are included within EGPRS-2A and may be used when either the USF or the PAN or both are addressed to one or more EGPRS mobile stations. Eight different modulation and coding schemes, DBS-5 to DBS-12, are defined for the EGPRS2-B Radio Blocks carrying RLC data blocks on the downlink; additionally MCS-1 to MCS-4 are included within EGPRS2-B in the downlink in order to enable complete family structure. Furthermore, MCS-6 to MCS-9, DAS-5, DAS-6, DAS-8, DAS-9, DAS-10 pad, DAS-11, and DAS-12 pad are also included within EGPRS2-B and may be used when either the USF or the PAN or both are addressed to one or more EGPRS2-A mobile stations.  Similarly, MCS-6 to MCS-9, DAS-5 and DAS-6 may be used when either the USF or the PAN or both are addressed to one or more EGPRS mobile stations.
Five different modulation and coding schemes, UAS-7 to UAS-11, are defined for the EGPRS2-A Radio Blocks carrying RLC data blocks on the uplink; additionally MCS-1 to MCS-6 are included within EGPRS2-A in the uplink in order to enable complete family structure. Eight different modulation and coding schemes, UBS-5 to UBS-12, are defined for the EGPRS2-B Radio Blocks carrying RLC data blocks on the uplink; additionally MCS-1 to MCS-4 are included within EGPRS2-B in the uplink in order to enable complete family structure.

The block structures of the coding schemes are shown in Figure 18e.1 to Figure 18e.8, Figure 18f.1 to Figure 18f.8, Figure 18g.1 to Figure 18g.5, and Figure 18h.1 to Figure 18h.8, and in Table 4a, 4b, 4c and 4d. A general description of the modulation and coding scheme families is given in Figure 18a, 18b, 18c and 18d.

The EGPRS2 modulation and coding schemes 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. See Figure 18a, 18b, 18c, 18d for information of the number of payload units used in each family.

When 4 payload units are transmitted (UBS-11 and UBS-12), these are split into four separate RLC blocks (i.e. with separate sequence numbers and BCSs). These blocks in turn are interleaved over one burst only.
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Figure 18a: General description of the Modulation and Coding Schemes for EGPRS2-A in the downlink
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Figure 18b: General description of the Modulation and Coding Schemes for EGPRS2-B in the downlink
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Figure 18c: General description of the Modulation and Coding Schemes for EGPRS2-A in the uplink
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Figure 18d: General description of the Modulation and Coding Schemes for EGPRS2-B in the uplink

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). 

For EGPRS2-A in the downlink, 4 different header formats are used, one for DAS-5 to DAS-7, one for DAS-8 and DAS-9, one for DAS-10, and one for DAS-11 and DAS-12, in addition to the header format for MCS-1 to MCS-4. For EGPRS2-B in the downlink, 4 different header formats are used, one for DBS-5 and DBS-6, one for DBS-7 and DBS-8, one for DBS-9 and DBS-10, and one for DBS-11 and DBS-12, in addition to the header format for MCS-1 to MCS-4.

For EGPRS2-A in the uplink, 2 different header formats are used, one for UAS-7 to UAS-9, and one for UAS-10 and UAS-11, in addition to the header format for MCS-1 to MCS-4, and the header format for MCS-5 and MCS-6. For EGPRS2-B in the uplink, 4 different header formats are used, one for UBS-5 and UBS-6, one for UBS-7 and UBS-8, one for UBS-9 and UBS-10, and one for UBS-11 and UBS-12, in addition to the header format for MCS-1 to MCS-4. 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.

NOTE: 
The USF and SB fields shown in Figure 18e.1 to Figure 18e.8, Figure 18f.1 to Figure 18f.8, Figure 18g.1 to Figure 18g.5, and Figure 18h.1 to Figure 18h.8 may be mapped in another way when RTTI configuration is used with BTTI USFs, see 3GPP TS 45.002 for details. Unless otherwise marked, all fields shown in Figure 18e.1 to Figure 18e.8 and Figure 18g.1 to Figure 18g.5 are interleaved over 4 normal bursts; all fields shown in Figure 18f.1 to Figure 18f.8 and Figure 18h.1 to Figure 18h.8 are interleaved over 4 HSR bursts.
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Figure 18e.1: Coding and puncturing for DAS-12; rate 1.00/0.96 32QAM, three RLC blocks per radio block
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Figure 18e.2: Coding and puncturing for DAS-11; rate 0.84/0.80 32QAM, three RLC blocks per radio block
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Figure 18e.3: Coding and puncturing for DAS-10; rate 0.66/0.64 32QAM, two RLC blocks per radio block
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Figure 18e.4: Coding and puncturing for DAS-9; rate 0.71/0.68 16QAM, two RLC blocks per radio block
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Figure 18e.5: Coding and puncturing for DAS-8; rate 0.59/0.56 16QAM, two RLC blocks per radio block
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Figure 18e.6: Coding and puncturing for DAS-7; rate 0.58/0.54 8PSK, one RLC blocks per radio block
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Figure 18e.7: Coding and puncturing for DAS-6; rate 0.48/0.45 8PSK, one RLC blocks per radio block
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Figure 18e.8: Coding and puncturing for DAS-5; rate 0.40/0.37 8PSK, one RLC blocks per radio block
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Figure 18f.1: Coding and puncturing for DBS-12; rate 1.00/0.98 32QAM, four RLC blocks per radio block
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Figure 18f.2: Coding and puncturing for DBS-11; rate 0.94/0.91 32QAM, four RLC blocks per radio block
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Figure 18f.3: Coding and puncturing for DBS-10; rate 0.75/0.72 32QAM, three RLC blocks per radio block
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Figure 18f.4: Coding and puncturing for DBS-9; rate 0.74/0.71 16QAM, three RLC blocks per radio block
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Figure 18f.5: Coding and puncturing for DBS-8; rate 0.63/0.60 16QAM, two RLC blocks per radio block
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Figure 18f.6: Coding and puncturing for DBS-7; rate 0.49/0.47 16QAM, two RLC blocks per radio block
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Figure 18f.7: Coding and puncturing for DBS-6; rate 0.69/0.63 QPSK, one RLC blocks per radio block
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Figure 18f.8: Coding and puncturing for DBS-5; rate 0.53/0.49 QPSK, one RLC blocks per radio block
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Figure 18g.1: Coding and puncturing for UAS-11; rate 1.00/0.95 16QAM, three RLC blocks per radio block
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Figure 18g.2: Coding and puncturing for UAS-10; rate 0.88/0.84 16QAM, three RLC blocks per radio block
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Figure 18g.3: Coding and puncturing for UAS-9; rate 0.75/0.71 16QAM, three RLC blocks per radio block

[image: image39.emf]RLC/MAC 

Hdr

HCS E FBI

Data = 

x bits

BCS

T

B

E FBI

Data = 

x bits

BCS

T

B

136 bits 817/856 bits

PAN 

(opt)

PCS 

(opt)

78 bits 

(opt)

Normal Burst Normal Burst Normal Burst Normal Burst

SB=8 136 bits 1596 bits

78 bits

(opt)

817/856 bits

Rate 1/3 Convolutional 

coding

Rate 1/3 Convolutional 

coding

puncturing

817/856 bits

1596 bits

817/856 bits

puncturing

49 bits 26 bits 532 bits 532 bits

P1 P2 P1 P2


Figure 18g.4: Coding and puncturing for UAS-8; rate 0.65/0.62 16QAM, two RLC blocks per radio block
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Figure 18g.5: Coding and puncturing for UAS-7; rate 0.57/0.55 16QAM, two RLC blocks per radio block
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Figure 18h.1: Coding and puncturing for UBS-12; rate 1.00/0.96 32QAM, four RLC blocks per radio block
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Figure 18h.2: Coding and puncturing for UBS-11; rate 0.92/0.89 32QAM, four RLC blocks per radio block
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Figure 18h.3: Coding and puncturing for UBS-10; rate 0.74/0.71 32QAM, three RLC blocks per radio block
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Figure 18h.4: Coding and puncturing for UBS-9; rate 0.73/0.70 16QAM, three RLC blocks per radio block
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Figure 18h.5: Coding and puncturing for UBS-8; rate 0.62/0.60 16QAM, two RLC blocks per radio block
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Figure 18h.6: Coding and puncturing for UBS-7; rate 0.47/0.46 16QAM, two RLC blocks per radio block
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Figure 18h.7: Coding and puncturing for UBS-6; rate 0.67/0.62 QPSK, one RLC blocks per radio block
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Figure 18h.8: Coding and puncturing for UBS-5; rate 0.52/0.47 QPSK, one RLC blocks per radio block
The USF has 8 states, which are represented by a binary 3 bit field in the MAC Header. The USF encoding for GMSK and 8-PSK modulation schemes is as for EGPRS (see subclause 6.5.5.1.2). For 16QAM and 32QAM modulation schemes at normal symbol rate the USF is encoded to 12 symbols , (i.e., 48 bits for 16QAM and 60 bits for 32QAM). For QPSK, 16QAM and 32QAM modulation schemes at higher symbol rate, the USF is encoded to 16 symbols (i.e. 32 bits for QPSK, 64 bits for 16QAM and 80 bits for 32QAM).

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.

For EGPRS2 in the downlink, the second step consists of 1/3 rate turbo coding for error correction that is punctured to give the desired coding rate. The Pi for each modulation and coding scheme corresponds to different puncturing schemes achieving the same coding rate. The bits indicating the modulation and coding scheme used are in the coded header. In 8PSK, 16QAM and 32QAM at normal symbol rate and QPSK, 16QAM and 32QAM at higher symbol rate, the stealing bits (SB) of the block are used to indicate the header formats.

For EGPRS2 in the uplink, 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 modulation and coding scheme corresponds to different puncturing schemes achieving the same coding rate. The bits indicating the modulation and coding scheme used are in the coded header. In 16QAM and 32QAM at normal symbol rate and QPSK, 16QAM and 32QAM at higher symbol rate, the stealing bits (SB) of the block are used to indicate the header formats.

The mapping of USFs and SB bits onto PDCHs/bursts in RTTI configuration may be different from that shown in Figure 18e.1 to Figure 18e.8, Figure 18f.1 to Figure 18f.8, Figure 18g.1 to Figure 18g.5, and Figure 18h.1 to Figure 18h.8 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 consecutive 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 EGPRS2 modulation and coding schemes are shown in tables 4a, 4b, 4c and 4d. The data rates exclude the RLC/MAC header(s).

Table 4a: Coding parameters for the EGPRS2-A modulation and coding schemes in the downlink 

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

	DAS-12
	0.96

(1.00)
	0.38
	32QAM
	3
	1968
	B padding2
	3x12
	3X12
	8
	98.4

	DAS-11
	0.80

(0.84)
	0.38
	
	3
	1632
	A padding6
	
	
	
	81.6

	DAS-10
	0.64

(0.66)
	0.33
	
	2
	1312
	B padding2
	2x12
	2x12
	
	65.6

	DAS-9
	0.68

(0.71)
	0.34
	16QAM
	2
	1088
	A padding6
	
	
	
	54.4

	DAS-8
	0.56

(0.59)
	0.34
	
	2
	896
	B
	
	
	
	44.8

	DAS-7
	0.54

(0.58)
	0.33
	8-PSK
	1
	656
	B padding2
	12
	1x12
	
	32.8

	DAS-6
	0.45

(0.48)
	0.33
	
	1
	544
	A padding6
	
	
	
	27.2

	DAS-5
	0.37

(0.4)
	0.33
	
	1
	448
	B
	
	
	
	22.4

	DAS-5 to DAS-12 are used with normal symbol rate

NOTE 1:
The numbers in brackets indicate the coding rate for transmission using Fast Ack/Nack Reporting, when the PAN field is present.


Table 4b: Coding parameters for the EGPRS2-B modulation and coding schemes in the downlink 

	Scheme
	Code rate (N ote 1)
	Header Code rate
	Modulation
	RLC blocks per Radio Block 
	Raw Data within one Radio Block
	Family
	BCS
	Tail payload
	HCS
	Data rate
per PDCH kb/s

	DBS-12
	0.98

(1.00)
	0.37
	32QAM
	4
	2368
	A
	4x12
	4X12
	8
	118.4

	DBS-11
	0.91

(0.94)
	0.37
	
	4
	2176
	A padding6
	
	
	
	108.8

	DBS-10
	0.72

(0.75)
	0.34
	
	3
	1776
	A
	3x12
	3x12
	
	88.8

	DBS-9
	0.71

(0.74)
	0.34
	16QAM
	3
	1344
	B
	
	
	
	67.2

	DBS-8
	0.60

(0.63)
	0.31
	
	2
	1184
	A
	2x12
	2x12
	
	59.2

	DBS-7
	0.47

(0.49)
	0.31
	
	2
	896
	B
	
	
	
	44.8

	DBS-6
	0.63

(0.69)
	0.31
	QPSK
	1
	592
	A
	1x12
	1x12
	
	29.6

	DBS-5
	0.49

(0.53)
	0.31
	
	1
	448
	B
	
	
	
	22.4

	DBS-5 to DBS-12 are used with higher symbol rate

NOTE 1:
The numbers in brackets indicate the coding rate for transmission using Fast Ack/Nack Reporting, when the PAN field is present.


Table 4c: Coding parameters for the EGPRS2-A modulation and coding schemes in the uplink 

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

	UAS-11
	0.95

(1.00)
	0.36
	16QAM
	3
	1536
	A padding10
	3x12
	3x6
	8
	76.8

	UAS-10
	0.84

(0.88)
	0.36
	
	3
	1344
	B
	
	
	
	67.2

	UAS-9
	0.71

(0.75)
	0.36
	
	2
	1184
	A
	2x12
	2x6
	
	59.2

	UAS-8
	0.62

(0.65)
	0.36
	
	2
	1024
	A padding10
	
	
	
	51.2

	UAS-7
	0.55

(0.57)
	0.36
	
	2
	896
	B
	
	
	
	44.8

	UAS-7 to UAS-11 are used with normal symbol rate

NOTE 1:
The numbers in brackets indicate the coding rate for transmission using Fast Ack/Nack Reporting, when the PAN field is present.


Table 4d: Coding parameters for the EGPRS2-B modulation and coding schemes in the uplink 

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

	UBS-12
	0.96

(1.00)
	0.35
	32QAM
	4
	2368
	A
	4x12
	4X6
	8
	118.4

	UBS-11
	0.89

(0.92)
	0.35
	
	4
	2176
	A padding6
	
	
	
	108.8

	UBS-10
	0.71

(0.74)
	0.35
	
	3
	1776
	A / A padding6
	3x12
	3x6
	
	88.8

	UBS-9
	0.70

(0.73)
	0.32
	16QAM
	3
	1344
	B
	
	
	
	67.2

	UBS-8
	0.60

(0.62)
	0.33
	
	2
	1184
	A / A padding6
	2x12
	2x6
	
	59.2

	UBS-7
	0.46

(0.47)
	0.33
	
	2
	896
	B
	
	
	
	44.8

	UBS-6
	0.62

(0.67)
	0.35
	QPSK
	1
	592
	A / A padding6
	1x12
	6
	
	29.6

	UBS-5
	0.47

(0.52)
	0.35
	
	1
	448
	B
	
	
	
	22.4

	UBS-5 to UBS-12 are used with higher symbol rate

NOTE 1:
The numbers in brackets indicate the coding rate for transmission using Fast Ack/Nack Reporting, when the PAN field is present.


6.5.5.2
Channel coding for PACCH, EC-PACCH, PBCCH, PAGCH, EC-AGCH, PPCH, EC-PCH and PTCCH

The channel coding for the PACCH, PBCCH, PAGCH, PPCH 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.

For TBFs in RTTI configuration with BTTI USF mode, the channel coding for the downlink PACCH shall be the one defined for coding scheme MCS-0, see Table 4e.

For TBF in RTTI configuration with RTTI USF mode, the channel coding for downlink PACCH may be the one defined either for MCS-0 described in Table 4e or for CS-1 described in subclause 6.5.5.1. An MS can know whether CS-1 or MCS-0 is used for downlink PACCH by examining the stealing bits.

Table 4e: Coding parameters for the MCS-0 coding scheme

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

	MCS-0
	0.49
	0.53
	GMSK
	1
	176
	n/a
	18
	6
	8
	17.6

	NOTE 1:
The BCS is not encoded with the payload but is included in the header.

NOTE 2:
A PAN cannot be transmitted with a block encoded using MCS-0.
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Figure 18i: Coding and puncturing for MCS-0

The channel coding for EC-PACCH, EC-AGCH and EC-PCH is described in table 4f and shown in figure 18j, 18k and 18l.

Table 4f: Coding parameters for EC-PACCH/D, EC-PACCH/U, EC-PCH and EC-AGCH.
	Logical channel
	Code rate 
	Direction
	Modulation
	Raw Data within one Radio Block
	Family
	BCS
	Tail payload
	Repeated bursts per block

	EC-PACCH/U
	0,71
	UL
	GMSK
	64
	n/a
	18
	-
	4

	EC-PACCH/D
	0,86
	DL
	GMSK
	80
	n/a
	18
	-
	4

	EC-AGCH / 
EC-PCH
	0,91
	DL
	GMSK
	88
	n/a
	18
	-
	2
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Figure 18j: Coding and puncturing for EC-PACCH/D.
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Figure 18k: Coding and puncturing for EC-PACCH/U.
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Figure 18l: Coding and puncturing for EC-PCH and EC-AGCH.

6.5.5.2a
Channel coding for CPBCCH, CPAGCH, CPPCH and CSCH

The channel coding for the CPBCCH, CPAGCH and CPPCH is the same as the coding scheme CS-1 presented in subclause 6.5.5.1. The channel coding for the CSCH is identical to SCH.

6.5.5.3
Channel Coding for the PRACH, CPRACH and MPRACH

Two types of packet access burst may be transmitted on the PRACH and MPRACH: an 8 information bits access burst or an 11 information bits access burst called the extended packet access burst. The mobile shall support both access bursts. The channel coding for both burst formats is indicated in the following subclauses. Only the 11 information bits access burst may be transmitted on the CPRACH.

6.5.5.3.1
Coding of the 8 data bit Packet Access Burst


The channel coding used for the burst carrying the 8 data bit packet access uplink message is identical to the coding of the access burst as defined for random access channel in 3GPP TS 45.003 [12].

6.5.5.3.2
Coding of the 11 data bit Packet Access Burst

The channel coding for 11 bit access burst is the punctured version of the same coding as used for 8 bit access burst.

	12th modification


6.5.10
Discontinuous Reception (DRX)

NOTE:
The text in this subclause is informative. The normative text is in 3GPP TS 45.002 [11]. Where there is a conflict between these descriptions, the normative text has precedence.

DRX (sleep mode) shall be supported when the MS is in Packet Idle mode. DRX is independent from MM states Ready and Standby.

Negotiation of DRX parameters is per MS. An MS may choose to use DRX or not together with some operating parameters. The following parameters are established:

-
DRX/non-DRX indicator
It indicates whether the MS uses DRX or not.

-
DRX period
A conditional parameter for MSs using DRX to determine the right paging group. The DRX period is defined by the parameter SPLIT_PG_CYCLE or BS_PA_MFRMS (see Table 5). An exception is the case of a MS that has enabled eDRX in which case the DRX period is defined by the eDRX cycle value negotiated by the MS with the network using NAS signaling (see 3GPP TS 24.008 and 3GPP TS 45.002).

-
Non-DRX timer
A conditional parameter for MSs using DRX to determine the time period within which the non-DRX mode is kept after leaving the Transfer state. The support for this feature is optional on the network side and the information about the maximum supported value for the timer in the cell is broadcast on PBCCH. 

An MS in DRX mode is only required to monitor the radio blocks defined by its paging group as defined in 3GPP TS 45.002 [11].

Paging group definition based on SPLIT_PG_CYCLE is optional on CCCH for both BTS and MS. If not supported, the definition based on BS_PA_MFRMS  shall be used. The parameters used to define the paging group for GPRS are shown in the Table 5, together with the corresponding GSM parameters. BS_PCC_CHANS is the number of PDCHs containing PCCCH. For Compact, BS_PCC_CHANS is the number of radio frequency channels per cell carrying CPCCCHs including the radio frequency channel carrying the CPBCCH.

For a MS that has enabled eDRX, the parameters used to define the paging group on a given (EC-)CCCH are IMSI, (EC-)PCH blocks per 51-multiframe and the number of 51-MF associated with its negotiated eDRX cycle (see 3GPP TS 45.002). For EC-EGPRS operation the downlink Coverage Class is also part of the parameter set that defines the paging group.
An MS in non-DRX mode is required to monitor all the radio blocks where PCCCH or (for Compact) CPCCCH may be mapped on the PDCH defined by its paging group.

When page for circuit-switched services is conveyed on PPCH, it follows the same scheduling principles as the page for packet data. The same is valid for scheduling of resource assignments for downlink packet transfers for MSs in Ready State (i.e. where no paging is performed).

NOTE:
Paging reorganisation may be supported in the same way as for circuit switched GSM.

Table 5: Parameters for DRX operation (eDRX is not used)
	Parameter
	GPRS
	Corresponding GSM parameters

	
	PCCCH
	CCCH
	CCCH

	DRX period
	SPLIT_PG_CYCLE 
	BS_PA_MFRMS      *) SPLIT_PG_CYCLE **)
	BS_PA_MFRMS

	Blocks not available for PPCH or CPPCH per multiframe
	BS_PAG_BLKS_RES    + BS_PBCCH_BLKS
	BS_AG_BLKS_RES
	BS_AG_BLKS_RES

	Number of physical channels containing paging;

or

for Compact, number of radio frequency channels per cell carrying CPCCCHs including the radio frequency channel carrying the CPBCCH.
	BS_PCC_CHANS
	BS_CC_CHANS
	BS_CC_CHANS



*)

Only when DRX period split is not supported.

**)
Only when DRX period split is supported.

	13th modification


6.6.4.4
Medium Access modes

Four medium access modes are supported:

-
Dynamic allocation,

-
Fixed Uplink Allocation,

-
Extended Dynamic allocation, and

-
Exclusive allocation.

The Dynamic allocation shall be supported by all networks that support GPRS. All networks that support EC-EGPRS shall support fixed uplink allocation on the uplink and dynamic allocation on the downlink. The support of Extended Dynamic allocation and Exclusive allocation is optional.

The Dynamic allocation shall be supported in all mobile stations. All mobile stations that support EC-EGPRS shall support fixed uplink allocation on the uplink and dynamic allocation on the downlink. The support for Exclusive allocation is optional for mobile stations supporting DTM.

	14th modification


6.6.4.7.4a
Fixed Uplink Allocation

Fixed Uplink Allocation (FUA) uses the EC-IMMEDIATE ASSIGNMENT, EC-EGPRS PACKET UPLINK ASSIGNMENT or EC-EGPRS PACKET UPLINK ACK/NACK message to communicate the fixed uplink resource allocation to the MS. The FUA consists of a start indication, the resource allocation, the MS assigned MCS, and uplink and downlink Coverage Class. The MS waits until the first allocated resource block and starts transmitting the radio blocks, possibly using blind physical layer transmissions, if so required, according to its Coverage Class. 

Since neither concurrent TBFs nor USF based uplink allocation are supported, the MS need not monitor the downlink during the uplink transfer. 

After the last radio block in the fixed uplink allocation has been transmitted, the MS shall monitor the EC-PACCH for the EC-EGPRS PACKET UPLINK ACK/NACK message.  When received, the MS shall act on the received block bitmap and the new fixed uplink allocation, if present.

If the EC-EGPRS PACKET UPLINK ACK/NACK message indicates all RLC data blocks have been received, the MS shall as indicated in the EC-EGPRS PACKET UPLINK ACK/NACK message continue monitoring the EC-PACCH or enter Packet Idle Mode and be reachable for possible downlink transmission.

Figure 6.6.4.7-1 shows an example of message sequence for the fixed uplink data transfer with one assignment transmitted on EC-AGCH (FUA 1) and a second fixed uplink assignment sent on EC-PACCH (FUA 2) with new fixed uplink assigned resources used for RLC data block transmission and  possible RLC data block re-transmissions. The transfer is completed with a Final Ack Indicator (FAI) included in a EC-PUAN message, see 3GPP TS 44.060 [7], from the network on EC-PACCH.
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Figure 6.6.4.7-1: An example of fixed uplink allocation uplink data transfer
	15th modifications


6.6.4.8.1
Packet Paging

The network initiates a packet transfer to an MS that is in the Standby state by sending one or more packet paging request messages on the downlink PPCH or PCH. The MS responds to one packet paging request  message by initiating a mobile originated packet transfer, as described in section 6.6.4.7. This mobile originated packet transfer allows the MS to send a packet paging response to the network. The packet paging response is one or more RLC/MAC data blocks containing an arbitrary LLC frame. The message sequence described in Figure 26 below is conveyed either on PCCCH or on CCCH. After the packet paging response is sent by the MS and received by the network, the mobility management state of the MS is Ready.

The network can then assign some radio resources to the MS and perform the downlink data transfer as described in section 6.6.4.8.2.
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Figure 26: Paging message sequence for Paging, downlink packet transfer

The procedures described for PCH, RACH, CCCH, PACCH and PDTCH equally apply for EC-PCH, EC-RACH, EC-CCCH, EC-PACCH and EC-PDTCH respectively, unless otherwise stated.
	End of modifications
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