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	  1st Modification        


[bookmark: _Toc476073665]3.3.9.1	General
EC-GSM-IoT is an evolution of EGPRS providing a streamlined protocol implementation, reducing MS complexity while supporting energy efficient operation with extended coverage compared to GPRS/EGPRS. EC-GSM-IoT also mandates the use of an improved security framework by both the network and the mobile station.
EC-GSM-IoT makes use of a 9 bit BSIC wherein the 6 bit BSIC is supplemented with a 3 bit Radio frequency Colour Code with the purpose to help distinguish between cells in tight frequency reuse networks.
EC-GSM-IoT 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 that has enabled EC operation makes use of EC-channels (e.g. EC-PDTCH), except for the FCCH. An EC-GSM-IoT 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. The MS shall disable EC operation in case it enters a cell that does not support EC-GSM-IoT. The MS may also disable EC operation (see 3GPP TS 45.008) at any time, in which case it operates as if it was in a cell that does not support EC-GSM-IoT. The MS shall inform the network that EC operation has been disabled by e.g. a cell update. A MS that has disabled EC operation is no longer subject to the relaxed mobility related requirements (see sub-clause 3.3.9.3).
An EC-GSM-IoT 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-GSM-IoT mobile station need only support EC operation. The mobile station can optionally also support other PS services, such as GPRS, EGPRS and/or EGPRS2, or CS related services.
EC-GSM-IoT supports overload control by PLMN specific barring 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-GSM-IoT 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 operation.
The EGPRS modulation and coding schemes for PDTCH are reused for EC-PDTCH. The EC-BCCH and EC-RACH CC1 to CC4 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, EC-RACH CC5 and EC-PACCH, see 3GPP TS 45.003 [12].
The support of EC-GSM-IoT is optional for the mobile station and the network.
A MS that supports EC-GSM-IoT 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-GSM-IoT mobile station to camp on it.

	  2nd Modification        


[bookmark: _Toc476073668]3.3.9.2.2	Extended coverage improvement for MS with low output power
An EC-GSM-IoT MS of power class 6 (see 3GPP TS 45.005 [14]) in addition to the Coverage Classes CC1 to CC4 shall support a Coverage Class CC5 for its uplink logical channels, which is suited to operate in further extended coverage beyond the coverage condition covered by CC4. The uplink logical channels in CC5 coverage condition use predefined number of blind physical layer transmissions, where a fixed predefined number of blind physical layer transmissions is applied per logical channel.
In addition to blind physical layer transmissions, dedicated uplink logical channels (EC-PDTCH, EC-PACCH) using CC5 use modified header encoding and burst interleaving schemes (see 3GPP TS 45.002 [11]) to achieve the approximate coverage level shown in Table 3.3.9.2-2. The EC-RACH logical channel uses the Extended Synchronization Access BurstModified 2TS EC-RACH  format (see 3GPP TS 45.002 [11]) for CC5 operation to achieve the required coverage extension.
Table 3.3.9.2-2: Approximate coverage level for Coverage Class 5 (Uplink only) compared to GPRS/EGPRS
	Coverage class
	Approximate extended coverage level compared to GPRS/EGPRS [dB]1

	CC5
	[20-TBD]

	NOTE1: The value applies for the same maximum output power (23dBm) of an EC-GSM-IoT MS and a GPRS/EGPRS MS.



The support of CC5 is optional for the network and the support for CC5 on uplink logical channels (EC-RACH, EC-PDTCH/U and EC-PACCH/U) is broadcasted in System Information (EC-SI).  

	  3rd Modification        


[bookmark: _Toc476073688]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 operation, when using blind physical layer transmissions on EC-PDTCH and EC-PACCH, a variation of the BTTI configuration is used wherein the sharing of the physical channels is different depending on the Coverage Class and the number of PDCHs assigned to an EC TBF (determined based on whether the network supports the allocation of 2 or 4 consecutive PDCHs, see 3GPP TS 44.018 [6]), and 
- for an EC TBF assigned four consecutive PDCHs, 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)
-	CC5 in uplink based on blocks of 192 bursts of 4 PDCHs over 52 TDMA frames.
- for an EC TBF assigned two consecutive PDCHs, is for:
· CC2 based on blocks of 16 bursts of 2 PDCHs over 8 or 9 TDMA frames (depending on idle frame placement)
-	CC3 based on blocks of 32 bursts of 2 PDCHs over 16 or 17 TDMA frames (depending on idle frame placement).
· CC4 based on blocks of 64 bursts of 2 PDCHs over 34 TDMA frames.
When blind physical layer transmissions are used on EC-PDTCH, the BTTI mapping of the four bursts of a radio block onto four consecutive TDMA frames is used and repeated on two or four PDCHs and (for the higher Coverage Classes) during multiple basic TTIs. 
As an exception, when an uplink EC TBF is mapped onto two consecutive PDCHs, another variation of the BTTI configuration is used wherein the blind physical layer transmissions on an EC-PDTCH are applied on a burst level, i.e., all blind physical layer transmissions of one burst in a radio block are transmitted before the blind physical layer transmissions of the next burst in the radio block are transmitted (see sub-clause 6.1.2 and 3GPP TS 45.003 [12]). The latter is referred to as compact burst mapping.
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-GSM-IoT employs a different physical layer by the use of logical channels supporting extended coverage, EC-channels. EC-GSM-IoT will also make use of FCCH for synchronization purposes and may also make use of RACH and AGCH CC1 has been selected, which employs the same physical layer as GPRS, EGPRS and EGPRS2.
On PRACH, CPRACH, MPRACH, EC-RACH CC1 to CC4 and PTCCH/U, access bursts are used. On EC-RACH CC5, extended synchronization 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).

	
  End of Modifications        




