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	Reason for change:
	Correction is needed to Overlaid CDMA requirements to remove an inconsistency to TS 45.002 and make specification text more general to apply to Overlaid CDMA scenarios with 2 or 4 blind physical layer transmissions per TDMA frame.
Clarification is needed that for EC-GSM-IoT in the modulation subclause for blind physical layer transmissions in the same TDMA frame t' = 0 refers to the start of the active part of the burst.

	
	

	Summary of change:
	· In subclause 2.2, in the caption of Figure 1, a full stop is appended.
· In subclause 2.6, in addition to editorial improvements, t' = 0 is clarified.
· In subclause 2.7, the code for 4 user Overlaid CDMA 0,0,1,1 refering to TS 45.002 does not exist there and thus is corrected to apply to code sequence '0011'. 
· In subclause 2.7, the note for approximating the phase shift  is made more general in order to apply for any Overlaid CDMA code with two or four bursts. 
 

	
	

	Consequences if not approved:
	The specification remains inconsistent with TS 45.002. 
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	Other comments:
	The correction is only applied to the active release (Rel-16).
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2.2	Start and stop of the burst
Before the first bit of the bursts as defined in 3GPP TS 45.002 enters the modulator, the modulator has an internal state as if a modulating bit stream consisting of consecutive ones (di = 1) had entered the differential encoder. Also after the last bit of the time slot, the modulator has an internal state as if a modulating bit stream consisting of consecutive ones (di = 1) had continued to enter the differential encoder. These bits are called dummy bits and define the start and the stop of the active and the useful part of the burst as illustrated in figure 1. Nothing is specified about the actual phase of the modulator output signal outside the useful part of the burst. In case of EC operation, the phase during the useful part of contiguous bursts, belonging to the same blind physical layer transmissions within a TDMA frame, has a fixed relation, see subclauses 2.6 and 2.7.


Figure 1: Relation between active part of burst, tail bits and dummy bits. For the normal burst the useful part lasts for 147 modulating bits.

	  For information only        



2.3	Differential encoding
Each data value di = [0,1] is differentially encoded. The output of the differential encoder is:

	
where  denotes modulo 2 addition.
The modulating data value i input to the modulator is:

	

	  2nd Modification        



[bookmark: _Toc468812009]2.6	Modulation
The modulated RF carrier, except for start and stop of the TDMA burst, may therefore be expressed as:

	
where Ec is the energy per modulating bit, f0 is the centre frequency and 0 is a random phase and is constant during one burst.
In case of EC operation when using blind physical layer transmissions (see 3GPP TS 43.064 [7]), the modulated RF carrier, except for start and stop of the burst, may, for each blind physical layer transmission of a burst for which phase and amplitude coherency is required (see 3GPP TS 45.005 [4]), be expressed as:

	
where 
-	t0 is a burst-specific time offset, constant during one burst, and is defined as the time difference between the start of the active part (time instant t' = 0) offor the current burst and the start of the active part (t' = 0) offor the first transmission of the same burst in the current TDMA frame.
-	157 is a phase shift of either 0 or πh, and is constant during one burst. 
-	0 is a random phase and is constant during all blind physical layer transmissions of the same burst within the same TDMA frame. 
For EC-GSM_-IoT, only integer timeslot lengths are allowed (see 3GPP TS 45.010 [5]). If any blind physical layer transmission is transmitted in the uplink on timeslot 0 or timeslot 4, which are 157 symbols long, all following blind physical layer transmissions of the same burst in that TDMA frame shall be shifted in phase by πh, i.e. 157 = πh, otherwise 157 = 0. For the downlink this phase shift shall not be applied, i.e. 157 = 0.
2.7	Overlaid CDMA
In the case of Overlaid CDMA, the modulated RF carrier may be expressed with an additional term compared to subclause 2.6 representing the Overlaid CDMA code: 

	
where OC equals 0 or 1 in accordance with the applied Overlaid CDMA code (see 3GPP TS 45.002 [3]) and is constant during one burst. For each blind physical layer transmission within a TDMA frame, OC equals its respective Overlaid CDMA code element. For example for Overlaid CDMA code 0,0,1,1 sequence '0011', OC equals 0 for the first two blind physical layer transmissions and 1 for the last two blind physical layer transmissions within a TDMA frame.
NOTE:	If the blind physical layer transmissions within a TDMA frame are continuously modulated, a phase shift of  between two bursts can be well approximated by inverting all the bits of the second burstfor bursts with OC=1 can be well approximated by inverting all the data values di (cf. subclause 2.3), i.e. replacing their data values by 1-di, including three to five guard bits preceding and following the tail bits, respectively.

	  End of Modifications        
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