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	Reason for change:
	Some corrections are needed to improve the consistency within the specification and to other specifications. The proposed changes are depicted below.  

	
	

	Summary of change:
	 The following changes are proposed: 
· In clause 1.2a the term “Blind physical layer transmissions” is added.
· In clause 5.2 a clarification on the transmission of the 3 bit RCC is added. 
· In clause 5.2a.1 a clarification on the usage of the new synchronization sequences for EC-RACH for RACH is added.
· In clause 6 it is clarified that any combination of the depicted channels does not support frequency hopping.
· In clause 11 a target figure for interference performance for the case of highest number of repetitions is added for downlink and uplink. 
· Editorial corrections.

	 
	

	Consequences if not approved:
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[bookmark: _Toc452489227][bookmark: _Toc452671569]1.2a	Definitions
Coverage Class: see definition in 3GPP TS 43.064 [8].
EC-GSM-IoT: see definition in 3GPP TS 43.064 [8].
Extended Coverage: see definition in 3GPP TS 43.064 [8].
Blind Physical layer transmissions: see definition in 3GPP TS 43.064 [8].
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[bookmark: _Toc452489234][bookmark: _Toc452671570]5.2	Time slots and bursts
The time slot is a time interval of  576,9 µs (15/26 ms), that is 156,25 symbol[footnoteRef:1] duration when using the normal symbol period (see 3GPP TS 45.010) or 187,5 symbol duration when using the reduced symbol period (see 3GPP TS 45.010), and its physical content is called a burst. Five different types of bursts exist in the system. A diagram of these bursts appears in figure 1. [1:  One symbol is one to five bits depending on the modulation used: GMSK, QPSK, 8PSK, 16QAM and 32 QAM.] 

‑	normal burst (NB): this burst is used to carry information on traffic and control channels, except for RACH, EC-RACH, PRACH, and CPRACH. It contains 116 encrypted symbol and includes a guard time of 8,25 symbol duration ( 30,46 µs);
‑	frequency correction burst (FB): this burst is used for frequency synchronization of the mobile. It is equivalent to an unmodulated carrier, shifted in frequency, with the same guard time as the normal burst. It is broadcasted together with the BCCH. The repetition of FBs is also named frequency correction channel (FCCH). For Compact, FB is broadcast together with the CPBCCH and the repetition of FBs is also named Compact frequency correction channel (CFCCH). In CTS, the frequency correction burst is broadcast in the CTSBCH-FB channel;
‑	synchronization burst (SB): this burst is used for time synchronization of the mobile. It contains a long training sequence and carries the information of the TDMA frame number (FN) and base station identity code (BSIC, see 3GPP TR 23.003). An exception applies to a PEO capable MS where the synchronization burst contains the 6 most significant bits of the 9 bit base station identity field (BSIC, see 3GPP TR 23.003). The 3 least significant bits of the 9 bit BSIC are obtained from messages sent over common control channels the radio interface (see 3GPP TS 44.018). It is broadcast together with the frequency correction burst. The repetition of synchronization bursts is also named synchronization channel (SCH). For Compact, the repetition of synchronization bursts is also named Compact synchronization channel (CSCH). For EC-GSM-IoT the repetition of synchronization bursts is also referred to as Extended Coverage synchronization channel (EC-SCH). In this case the synchronization burst carries additional information apart from the reduced TDMA frame number per quarter hyperframe and BSIC (see 3GPP TS 45.002). In CTS, the synchronization burst is used for the CTSBCH-SB and the CTSARCH, and it carries different information depending on the channel using it;
‑	access burst (AB): this burst is used for random access and is characterized by a longer guard period (68,25 bit duration or 252 µs) to cater for burst transmission from a mobile which does not know the timing advance at the first access (or after handover).This allows for a distance of 35 km. In exceptional cases of cell radii larger than 35 km, some possible measures are described in 3GPP TR 43.030. The access burst is used in the (P)RACH, CPRACH, MPRACH and EC-RACH, after handover, on the uplink of a channel used for a voice group call in order to request the use of that uplink, as well as on the uplink of the PTCCH to allow estimation of the timing advance for MS in packet transfer mode;
-	higher symbol rate burst (HB): this burst is used to carry information on full rate packet data traffic channels using higher symbol rate (see 3GPP TS 45.004). It contains 138 encrypted symbols and includes a guard time of 10,5 reduced symbol periods (see 3GPP TS 45.010).
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[bookmark: _Toc452489241]6	Frequency hopping capability
The frequency hopping capability is optionally used by the network operator on all or part of its network. The main advantage of this feature is to provide diversity on one transmission link (especially to increase the efficiency of coding and interleaving for slowly moving mobile stations) and also to average the quality on all the communications through interferers diversity. It is implemented on all mobile stations.
The principle of slow frequency hopping is that every mobile transmits its time slots according to a sequence of frequencies that it derives from an algorithm. The frequency hopping occurs between time slots and, therefore, a mobile station transmits (or receives) on a fixed frequency during one time slot ( 577 µs) and then must hop before the time slot on the next TDMA frame. Due to the time needed for monitoring other base stations the time allowed for hopping is approximately 1 ms, according to the receiver implementation. The receive and transmit frequencies are always duplex frequencies.
The frequency hopping sequences are orthogonal inside one cell (i.e. no collisions occur between communications of the same cell), and independent from one cell to an homologue cell (i.e. using the same set of RF channels, or cell allocation). The hopping sequence is derived by the mobile from parameters broadcast at the channel assignment, namely, the mobile allocation (set of frequencies on which to hop), the hopping sequence number of the cell (which allows different sequences on homologue cells) and the index offset (to distinguish the different mobiles of the cell using the same mobile allocation). The non‑hopping case is included in the algorithm as a special case. The different parameters needed and the algorithm are specified in 3GPP TS 45.002.
In case of multi band operation frequency hopping channels in different bands of operation, e.g. between channels in GSM and DCS, is not supported. Frequency hopping within each of the bands supported shall be implemented in the mobile station.
It must be noted that the basic physical channels supporting the any of the BCCH, EC-BCCH and EC-CCCH do not hop.
For COMPACT, frequency hopping is not permitted on CPBCCH or CPCCCH for a specific amount of blocks. On other frequency hopping channels, a reduced mobile allocation is used on the corresponding blocks.
In CTS, the frequency hopping capability shall be used. The frequency hopping sequences are independently chosen by each CTS-FP. The hopping sequence is derived by the CTS-MS from parameters transmitted during the attachment procedure. The different parameters needed and the algorithm are specified in 3GPP TS 45.002. It must be noted that the basic physical channels supporting the CTSBCH and some other particular channels do not hop (see 3GPP TS  45.002). 
	  4th modification        



[bookmark: _Toc452489254]11	Performance
Under typical urban fading conditions (i.e. multipath delays no greater than 5 µs), the quality threshold for full‑rate speech and PDTCH/CS-1 is reached at a C/I value of approximately 9 dB. The maximum sensitivity is approximately ‑104 dBm for base stations and GSM mobiles and ‑102 dBm for GSM small MSs and PCS 1900 MS s and ‑102 dBm for DCS 1 800 hand‑helds (see 3GPP TS 45.005).
For EC-GSM-IoT, the logical channels can operate in what is referred to as extended coverage. For example for EC-PDTCH/MCS-1/16, under typical urban fading conditions, the the maximum sensitivity when using the highest number of blind physical layer transmissions is reached at approximately [TBD] dBm for a base station and [TBD] dBm for an EC-GSM-IoT MS. The interference performance when using the highest number of blind physical layer transmissions is reached at approximately [TBD] dB for a base station and [TBD] dB for an EC-GSM-IoT MSis dependent on the interferer scenario the blind physical layer transmissions are subject to.
Multi band MSs shall meet the requirements on each band of operation respectively.
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