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Specifying Phase coherency for EC-EGPRS 
Introduction
[bookmark: _GoBack]The purpose of this document is to provide some background to the introduction of phase coherency requirements in TS 45.005 for EC-EGPRS in coverage classes higher than CC1, see [1] for the present CR. Further a proposal for definition of the requirement and how this could be measured is outlined.
Purpose of specification 
Background
Extended coverage performance in EGPRS operation is based on blind physical layer transmissions of blocks in multiple timeslots and/or multiple TDMA-frames. Up to 4 consecutive timeslots are used per TDMA-frame for coverage classes CC2 to CC4. The number TDMA-frames used depends on coverage class and channel type. To allow the receiver to coherently accumulate the blind physical layer transmissions over multiple timeslots within a TDMA-frame, phase coherency between these transmissions is required. The coherent reception closely transmitted in time guarantees a certain level of processing gain for the carrier, considering that the signal strength of these bursts are close to or below thermal noise level. Hence requiring phase coherency between the multiple transmissions will give the possibility to efficiently combine the bursts and decode them.
Proposed definition
Phase coherency occurs when the phase of the transmitted waveform of the useful part of a burst (including tail bits) is the same between transmitted bursts. Using the same data sequence and modulation- and coding scheme in all active timeslots, the phase coherency error on the useful part of the burst (including tail bits), can be computed as the difference between the phase of one transmitted waveform of a burst and the phase of the one transmitted in a previous time slot.  
Application to EC-EGPRS
For EC-EGPRS coverage classes other than CC1, GMSK modulation in MCS-1 is always used. Within a TDMA-frame it is proposed to compute the difference in phase between adjacent timeslots. No phase coherency requirement is proposed between TDMA-frames. The data sequence could be any pseudo-random sequence as long the same sequence is used in the timeslots for which the difference is computed. To avoid any dependence on data sequence it is proposed use a new pseudo-random sequence in each TDMA, but the same sequence in all four timeslots. The RMS value of the three phase coherency errors in the TDMA-frame is computed for a large number of frames i.e. much higher than 8 that is the maximum number TDMA-frames used for blind physical layer transmissions. Also a peak deviation is recorded.
	Compliance
With the proposed definition the method to show compliance seems to be similar to what is used for modulation compliance for GMSK except that the reference waveform is from the previous timeslot with the same data sequence. Also, any phase drift due to a frequency offset should not be compensated for. It should be possible use a modified version of the same equipment and method as used in modulation accuracy.
	Proposed requirements in CR
The number of blind physical transmissions depends on channel type and coverage class. It is only EC-PDTCH and EC-PACCH that are transmitted 4 time slots, over up 16 TDMA-frames (CC4), while EC-RACH can be transmitted over 2 time slots. Other EC-channels use are always mapped onto 1 time slot and hence the requirement does not apply to those. 
In the CR to TS 45.005 [1] separate requirements are proposed for these channels and for MS in EC-EGPRS operation and BTS, at least for the time being. Since the performance of the transmitted signal is not expected to vary depending on the logical channel, it is proposed to only define one requirement that applies to all channels where phase coherency is required:
Table 4.6-3 Phase coherency requirements (EC-EGPRS MS)
	RMS (degrees)
	Peak (degrees)

	[tbd]
	[tbd]

	[tbd]
	[tbd]



Table 4.6-4 Phase coherency requirements (BTS)
	RMS (degrees)
	Peak (degrees)

	[tbd]
	[tbd]

	[tbd]
	[tbd]
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