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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.
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.
A MS that supports EC-EGPRS shall support Overlaid CDMA (see subclause 3.3.10).
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. 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]


The procedures for selection and communication of Coverage Class are described in 3GPP TS 45.008 [15] and 3GPP TS 44.018 [6]. In idle mode, the MS performs Coverage Class selection and communicates the Coverage Class to the network, while in Packet Transfer Mode, the network performs Coverage Class selection and communicates the Coverage Class to the MS. For the purpose of paging, the MS shall communicate changes in the Coverage Class under certain circumstances, see 45.008 [15].
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].
	1st Modification


3.3.9.5 Paging channel formats
Paging transmissions on the EC-PCH channel use the two burst block format for EC-CCCH/D and carry a single EC-PCH message. 
Paging messages may also be sent over the EC-PCH/S channel for carrying separate EC-PCH Short messages, one in each of the two bursts of the EC-CCCH/D block. This channel is used to allow multiplexing of paging messages to two or more mobile stations in the lower coverage class (CC1) with a mobile station in a higher coverage class (CC2 to CC4) in the same EC-CCCH/D blocks used by the higher coverage class. The multiplexing scheme is defined in subclause 5.2b.3. 
	2nd Modification


5.2b.3
Extended Coverage Paging Channel (EC-PCH)

The EC-PCH is mapped on one or several physical channels. The exact mapping on each physical channel follows a predefined rule, see 3GPP TS 45.002 [11].

The physical channels on which the EC-PCH is mapped, are derived by the MS from the EC-SI broadcasted on the EC-BCCH, see 3GPP TS 45.002 [11].
Two types of paging messages are sent using either the EC-PCH channel or the EC-PCH/S channel. 
The EC-Paging-message is mapped to both bursts of the EC-PCH block. It is used to send a paging message to one IMSI or two P-TMSIs assigned to EC-GSM-IoT mobile stations belonging to the same or to different coverage classes. 
The EC-PCH block may also contain two EC.PCH/S channels carrying each an EC-Paging-Type-2 message. The message mapped to the first burst of the two burst EC-PCH block shall always contain P-TMSI of the mobile station in the lower coverage class (CC1), using the EC-PCH/S channel, and the message mapped to the second burst of the two burst EC-PCH block shall always contain P-TMSI of the mobile station in a higher coverage class (CC2 to CC4), using the EC-PCH/S channel. When EC-Paging-Type-2 message is sent in the EC-PCH/S channel, the first burst uses the training sequence from TSC Set 1 equal to the BCC, and the second burst uses the paired training sequence from TSC Set 2, see 3GPP TS 45.002 [11].
	3rd Modification


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.



[image: image1.emf] 

puncturing  

546 bits  

USF  

RLC/MAC Hdr   (Note  1)  

Control block = 22 octets = 176 bits  

TB  

12 bits  

Rate 1/3 convolutional coding  

108 bits  

182 bits  

372 bits  

68 bits   12 bits   SB = 12  

464 bits  

36 bits  

puncturing  

HCS  

3 bits  

NOTE 1: Includes the BCS for the control block 


Figure 18i: Coding and puncturing for MCS-0

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

Table 4f: Coding parameters for EC-PACCH/D, EC-PACCH/U, EC-PCH, EC-PCH/S 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/D
	0,86
	DL
	GMSK
	80
	n/a
	18
	-
	4

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

	EC-PCH / 
EC-AGCH
	0,91
	DL
	GMSK
	88
	n/a
	18
	-
	2

	EC-PCH/S
	0,48
	DL
	GMSK
	38
	n/a
	18
	-
	1
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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.
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Figure 18m: Coding and puncturing for EC-PCH/S.
	End of Modifications


USF
Control block
BCS
Radio block


SB

1/3 convolutional code

Block code
Puncturing

SB



464



Control block
BCS
Radio block


1/3 convolutional code
Puncturing




464



Control block
BCS
Radio block


1/3 convolutional code
Puncturing


232



_1257927147.doc






3 bits















HCS







puncturing







NOTE 1: Includes the BCS for the control block







36 bits







464 bits







SB = 12







12 bits







68 bits







372 bits







182 bits







108 bits







Rate 1/3 convolutional coding











12 bits







TB







Control block = 22 octets = 176 bits















RLC/MAC Hdr



(Note 1)







USF







546 bits







puncturing
























