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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.

	First Modification


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.

For EC-PDTCH, CC2, CC3 and CC4 make use of four PDCHs with consecutive timeslot numbers in the same TDMA frame for blind physical layer transmissions, whilst an alternative mapping onto the 52-multiframe to CC2, denoted as CC2-1TS, is defined which employs blind physical layer transmissions in a single PDCH, and CC1 operates without blind physical layer transmissions in a single PDCH. The alternative mapping CC2-1TS is only applicable for EC-PDTCH and EC-PACCH logical channels.
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 / CC2-1TS
	[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 3GPP TS 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, but may be configured to support a subset or all Coverage Classes. The set of coverage classes supported on EC-CCCH is broadcasted in System Information (EC-SI). In case of radio resource constraints, the network may be enabled to operate CC2-1TS rather than CC2 in a partcular cell by adjusting the broadcasted CC2 threshold to a slightly higher value, corresponding to a slightly lower MCL, for the purpose of downlink or uplink Coverage Class selection, respectively, where both CC2 and CC2-1TS meet the required coverage performance.
	Second Modification


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

An EC-PDTCH is mapped onto one physical channel (i.e. PDCH) in CC1 or CC2-1TS, with blind physical layer transmissions, or, in case blind physical layer transmissions in CC2, CC3 or CC4 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) or CC2-1TS is used (i.e. with blind physical layer transmissions) in the direction of the TBF. When blind physical layer transmissions within a TDMA frame are used, an EC-EGPRS TBF is mapped onto four PDCHs where the PDCHs shall be consecutive.
	Third Modification


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 within a TDMA frame are not used, i.e. when the MS is in CC1 or CC2-1TS in downlink and/or uplink. When blind physical layer transmissions within a TDMA frame 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.
	Fourth 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 along with the indication for single PDCH allocation for the alternative mapping CC2-1TS. 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
	End of Modifications
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