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Performance Evaluation of EC-PICH 
introduction 
This document describes the link level performance of EC-PICH as described in the companion paper [1].

Design of WAKE-UP SIGNAL (WUS) / GO TO SLEEP (GTS) Signals
As mentioned in the companion paper [1], for devices in CC4, two signals (WUS / GTS signal) are proposed to be introduced each occupying 1 EC-AGCH block conveying a 1-bit information. For devices in CC3, four signals (Seq1, Seq2, Seq3, Seq4) are proposed to be introduced each occupying 1 EC-AGCH block conveying a 2-bit information. The design considers there is little cross correlation between the sequences.
The sequences (of length 142) appended with 3 tail symbols on either side to form 148 bits which are conveyed in a burst as well as the corresponding information level bits, marked with Msg, are listed below for CC4 and CC3 and for TSC 0 to TSC7 of TSC Set 1. 
For CC4:
a) WUS / GTS sequences corresponding to TSC 0.
	WUS
	0,0,0,1,0,0,1,1,0,1,1,0,0,0,0,1,0,0,0,0,0,1,1,1,0,1,1,1,0,1,1,0,1,1,1,1,1,0,0,1,1,1,0,0,0,1,1,0,0,1,1,1,1,0,1,0,0,0,0,0,1,0,0,1,0,1,1,1,0,0,0,0,1,0,0,0,1,0,0,1,0,1,1,1,1,1,1,0,0,1,0,0,0,0,1,0,1,0,1,1,0,0,1,1,0,1,1,0,0,0,0,0,1,1,0,0,0,1,1,1,1,1,0,1,1,1,0,1,1,1,0,1,0,0,0,0,1,1,0,0,0,0

	Msg
	1,0,0,0,0,0,0,1,0,0,0,1,1,1,0,0,1,0,1,0,0,1,1,0,0,0,0,1,0,1,0,0,1,0,1,1,1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,1,1,0,1,1,0,1,1,0,0,0,0,1,1,0,1,1,0,0,1,0,0,0,1,1,1,1,1,0,1,1,1,1,0,1,0,1

	GTS
	1,1,0,0,1,0,0,0,0,0,1,0,1,1,1,0,1,1,1,1,1,1,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,1,0,1,0,0,0,0,1,0,0,1,0,1,0,0,0,0,1,0,1,1,0,0,1,0,0,1,0,1,1,1,0,0,0,0,1,0,0,0,1,0,0,1,0,1,1,1,0,0,0,1,1,0,0,1,1,1,0,0,0,1,1,0,1,0,0,1,0,0,0,1,0,1,1,1,0,0,1,0,1,0,1,1,0,0,0,0,0,0,1,0,1,0,0,0,1,1,0,1,0,0,1,1,1,1

	Msg
	1,0,0,0,0,0,1,0,1,1,0,1,0,0,0,0,1,0,0,0,1,1,0,0,1,0,1,0,1,0,0,0,0,0,0,0,1,1,1,0,0,1,1,1,0,1,0,0,1,1,1,1,1,0,1,1,0,0,0,1,1,1,1,0,1,0,1,1,1,1,1,0,0,0,1,0,1,1,1,1,1,0,1,1,0,0,0,0



b) WUS / GTS sequences corresponding to TSC 1.
	WUS
	0,0,1,0,1,1,1,0,1,0,1,0,0,1,1,1,1,1,1,0,0,1,0,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,1,1,1,0,1,0,0,0,0,1,0,1,0,0,0,1,0,0,0,0,1,0,1,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,1,1,0,1,1,1,0,1,1,0,1,0,0,0,0,0,0,1,1,1,1,0,1,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,0,0,0,0,1,1,0,0,0,1,0,0,0,0,0,0,1,0,0,0,1,1,1,0

	Msg
	1,0,0,0,0,0,0,0,1,0,0,0,0,1,1,1,0,1,0,1,0,1,0,1,1,0,1,1,1,1,1,0,0,0,1,0,0,0,1,0,0,0,1,1,1,0,0,0,0,0,1,1,1,1,0,1,1,0,0,0,1,0,1,0,0,0,0,0,0,0,1,1,1,0,0,1,0,1,0,1,0,1,1,1,1,0,0,0

	GTS
	0,0,1,1,0,0,0,1,0,0,1,0,0,1,1,1,0,0,0,1,1,1,1,0,0,0,1,1,0,0,0,0,1,1,1,1,1,1,1,1,0,1,0,1,0,1,1,1,0,1,0,1,0,1,1,1,0,1,0,0,1,0,1,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,1,1,0,1,1,1,0,1,0,1,0,1,1,1,1,1,0,0,0,1,1,1,1,0,0,0,1,1,0,1,1,0,0,0,1,1,0,0,1,1,0,1,1,1,1,0,1,1,1,0,1,1,1,1,0,1,0,1,0,1,1,0,0,1

	Msg
	1,0,0,0,0,0,1,1,1,0,1,0,1,0,1,0,0,0,0,0,0,0,0,0,1,0,1,1,1,1,0,0,1,0,1,0,0,1,0,0,1,1,0,0,1,0,0,1,0,1,1,0,1,1,1,0,0,1,1,0,0,0,1,0,1,1,1,0,0,0,0,0,0,0,1,0,1,0,1,1,1,1,0,0,0,0,0,0



c) WUS / GTS sequences corresponding to TSC 2.
	WUS
	1,0,0,0,0,0,0,0,1,1,1,0,0,0,1,0,0,1,0,0,1,0,1,0,0,0,1,0,0,0,1,0,0,1,0,0,1,1,1,0,0,1,0,1,1,0,1,0,1,0,1,1,1,0,0,0,0,1,0,1,0,0,0,0,1,1,1,0,1,1,1,0,1,0,0,1,0,0,0,0,1,1,1,0,0,0,0,0,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,0,1,0,0,1,0,1,1,1,1,0,1,1,0,0,1,0,0,0,0,0,0,1,0,0,1,1,0,0,1,1,0,1,0,0,0,1,1,1

	Msg
	1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,1,0,0,0,0,1,0,0,0,1,1,1,0,1,0,1,0,0,1,1,1,0,0,1,0,0,1,1,1,1,1,0,0,0,0,0,1,0,0,1,1,0,0,0,0,1,0,1,0,0,0,0,1,0,0,0,0,0,1,0,1,1,1,0,0,0,1,0,1,0,1,0,0

	GTS
	1,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,0,1,1,1,0,1,1,1,1,0,1,1,0,0,0,0,0,0,1,0,1,0,1,1,1,0,1,0,1,1,0,0,1,1,0,0,0,1,0,0,1,0,1,0,0,0,0,1,1,1,0,1,1,1,0,1,0,0,1,0,0,0,0,1,1,1,0,0,0,0,1,0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,1,1,1,1,0,0,0,0,0,0,1,1,0,1,1,0,1,1,1,1,1,0,0,1,1,0,0,1,1,0,0,1,1,1,1,0,0,0,0

	Msg
	1,0,0,0,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,0,1,1,0,1,1,1,1,1,1,0,0,0,1,0,1,0,0,0,0,1,0,1,0,1,0,1,1,1,1,1,0,0,1,1,1,0,1,0,1,1,0,0,0,0,1,0,1,0,1,0,0,1,0,1,0,1,0,0,1,1,1,0,0,0,0,0,0,1



d) WUS / GTS sequences corresponding to TSC 3.
	WUS
	0,0,1,1,0,0,0,0,1,0,0,0,1,0,0,1,0,0,0,0,0,1,1,0,0,1,1,1,0,1,1,1,1,0,0,0,0,0,1,0,0,0,1,1,1,1,1,0,1,1,0,0,0,0,1,0,1,1,0,1,0,0,0,1,1,1,1,0,1,1,0,1,0,0,0,1,0,0,0,1,1,1,1,0,0,0,1,1,0,0,1,0,1,0,0,1,0,0,1,1,0,0,0,1,1,1,0,0,0,1,0,0,0,1,1,0,1,1,1,0,1,1,0,1,1,0,0,1,0,1,0,0,0,1,0,1,0,1,0,0,1,1

	Msg
	1,0,0,0,0,0,1,0,0,1,0,1,0,1,1,1,1,1,1,0,1,1,1,1,1,0,1,0,0,0,0,0,1,1,0,1,0,1,1,1,0,1,1,1,1,1,1,0,0,1,1,1,1,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,0,1,1,0,1,1,0,0,1

	GTS
	1,1,0,0,1,1,1,1,1,1,1,1,0,1,0,0,0,1,1,1,0,1,1,0,0,0,0,1,0,0,0,0,0,0,1,1,1,1,0,0,1,1,0,0,0,1,0,0,0,0,1,1,1,0,0,0,0,0,0,1,0,0,0,1,1,1,1,0,1,1,0,1,0,0,0,1,0,0,0,1,1,1,1,0,0,1,0,0,1,0,1,0,1,1,1,1,1,1,0,0,0,0,1,1,0,1,1,1,1,0,1,1,0,0,0,1,1,0,1,0,0,0,1,0,0,1,1,1,1,0,1,1,1,0,0,1,0,1,1,1,0,0

	Msg
	1,0,0,0,0,0,0,1,1,0,1,0,0,0,1,1,0,1,0,0,0,0,0,1,1,1,1,0,1,1,1,1,0,0,1,0,0,1,1,0,1,1,0,1,1,0,0,1,0,1,0,1,1,1,0,1,0,1,1,1,1,0,0,1,0,1,1,0,1,0,1,0,1,0,1,1,1,0,0,0,0,0,0,0,1,1,0,0



e) WUS / GTS sequences corresponding to TSC 4.
	WUS
	0,0,1,0,1,1,1,0,1,0,1,0,0,1,1,1,1,1,1,0,0,1,0,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,1,1,1,0,1,0,0,0,0,1,0,1,0,0,0,1,0,0,0,0,0,1,1,0,1,0,1,1,1,0,0,1,0,0,0,0,0,1,1,0,1,0,1,1,0,1,1,0,1,0,0,0,0,0,0,1,1,1,1,0,1,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,0,0,0,0,1,1,0,0,0,1,0,0,0,0,0,0,1,0,0,0,1,1,1,0

	Msg
	1,0,0,0,0,0,0,0,1,0,0,0,0,1,1,1,0,1,0,1,0,1,0,1,1,0,1,1,1,1,1,0,0,0,1,0,0,0,1,0,0,0,1,1,1,0,0,0,0,0,1,1,1,1,0,1,1,0,0,0,1,0,1,0,0,0,0,0,0,0,1,1,1,0,0,1,0,1,0,1,0,1,1,1,1,0,0,0

	GTS
	0,0,1,1,0,0,0,1,0,0,1,0,0,1,1,1,0,0,0,1,1,1,1,0,0,0,1,1,0,0,0,0,1,1,1,1,1,1,1,1,0,1,0,1,0,1,1,1,0,1,0,1,0,1,1,1,0,1,0,0,0,1,1,0,1,0,1,1,1,0,0,1,0,0,0,0,0,1,1,0,1,0,1,1,0,1,0,1,0,1,1,1,1,1,0,0,0,1,1,1,1,0,0,0,1,1,0,1,1,0,0,0,1,1,0,0,1,1,0,1,1,1,1,0,1,1,1,0,1,1,1,1,0,1,0,1,0,1,1,0,0,1

	Msg
	1,0,0,0,0,0,1,1,1,0,1,0,1,0,1,0,0,0,0,0,0,0,0,0,1,0,1,1,1,1,0,0,1,0,1,0,0,1,0,0,1,1,0,0,1,0,0,1,0,1,1,0,1,1,1,0,0,1,1,0,0,0,1,0,1,1,1,0,0,0,0,0,0,0,1,0,1,0,1,1,1,1,0,0,0,0,0,0



f) WUS / GTS sequences corresponding to TSC 5.
	WUS
	1,0,0,1,0,1,1,0,0,0,0,0,0,1,1,0,1,0,1,0,1,1,0,0,0,0,1,0,0,0,1,0,0,1,0,1,0,0,1,1,1,0,0,0,0,1,1,1,1,0,1,1,1,1,1,1,1,0,0,1,0,0,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,1,0,1,0,0,1,1,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0,0,0,1,1,1,1,0,0,0,1,0,0,0,0,0,0,1,1,1,1,0,1,1,0,1,1,1

	Msg
	1,0,0,0,0,0,0,0,0,0,0,0,1,0,1,1,0,0,0,0,1,0,0,0,1,1,1,0,1,0,1,0,1,1,1,0,0,0,0,0,1,0,1,0,0,1,1,1,0,1,1,0,1,1,1,1,0,0,1,0,1,0,1,1,1,0,1,0,1,1,0,0,0,1,0,1,1,0,0,0,1,0,1,0,0,0,0,0

	GTS
	0,0,1,1,0,0,1,1,1,1,1,1,1,1,1,1,0,1,0,1,1,0,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,0,1,0,0,1,1,1,1,0,0,1,1,0,0,1,0,0,0,0,0,0,1,0,0,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,1,0,1,0,1,1,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,1,0,1,0,0,1,1,0,0,1,1,1,1,0,1,0,0,0,0,1,1,1,0,0,0,1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,0

	Msg
	1,0,0,0,0,0,0,1,1,0,1,1,1,1,1,1,1,0,1,0,1,1,0,1,0,0,1,0,1,1,0,1,0,0,1,0,0,0,0,0,0,1,1,1,0,1,0,0,0,1,1,0,0,0,1,1,0,1,0,1,0,1,0,1,1,1,0,0,1,1,1,0,1,1,0,1,1,1,1,0,0,1,1,0,1,0,0,1



g) WUS / GTS sequences corresponding to TSC 6.
	WUS
	0,1,1,0,1,1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,1,1,1,0,0,0,0,0,0,0,1,0,1,0,1,1,0,1,1,1,0,1,0,0,0,0,1,1,1,0,1,0,0,0,0,1,1,1,1,0,1,0,0,1,1,1,1,1,0,1,1,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,0,0,0,0,0,1,0,0,0,1,1,0,1,1,1,1,1,1,1,0,0,0,0,0,1,0,0,0,0,0,1,1,1,0,0,1,1,1,1,1,0,1,1,0,1,1,1,1,1,1,1,1,1,0,0,0

	Msg
	1,0,0,0,0,0,1,0,1,1,1,1,1,1,0,1,0,1,1,1,0,0,1,1,1,0,0,0,1,0,1,0,0,0,0,1,1,0,1,1,0,1,0,0,1,0,0,0,0,1,1,0,1,0,0,0,1,1,0,0,0,1,0,0,1,1,1,1,1,0,1,0,0,1,1,0,1,1,0,0,0,1,1,1,0,0,1,1

	GTS
	1,1,0,1,1,0,1,1,1,1,0,0,1,0,1,1,0,1,1,0,1,0,0,1,1,1,1,0,0,1,0,0,0,1,0,0,0,0,1,1,0,0,1,1,1,1,0,0,0,1,1,1,1,1,1,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,1,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,0,0,0,0,1,0,1,1,1,0,1,1,0,0,0,0,0,0,0,1,1,1,1,1,1,0,1,1,1,1,0,1,0,1,1,1,1,0,0,0,0,1,0,0,0,0,0,0,0,1,1,1,0,0,1,1

	Msg
	1,0,0,0,0,0,0,1,1,0,0,0,1,1,0,0,0,0,0,0,0,1,0,1,1,0,0,1,1,1,1,0,1,1,1,1,1,1,0,1,0,1,0,0,1,1,1,1,1,0,1,1,1,0,0,1,0,0,0,1,1,1,0,1,1,0,1,1,0,0,0,1,1,1,0,1,1,0,1,1,1,1,1,1,1,1,1,1



h) WUS / GTS sequences corresponding to TSC 7.
	WUS
	1,0,0,1,0,1,1,0,0,0,0,0,0,1,1,0,1,0,1,0,1,1,0,0,0,0,1,0,0,0,1,0,0,1,0,1,0,0,1,1,1,0,0,0,0,1,1,1,1,0,1,1,1,1,1,1,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0,0,0,1,1,1,1,0,0,0,1,0,0,0,0,0,0,1,1,1,1,0,1,1,0,1,1,1

	Msg
	1,0,0,0,0,0,0,0,0,0,0,0,1,0,1,1,0,0,0,0,1,0,0,0,1,1,1,0,1,0,1,0,1,1,1,0,0,0,0,0,1,0,1,0,0,1,1,1,0,1,1,0,1,1,1,1,0,0,1,0,1,0,1,1,1,0,1,0,1,1,0,0,0,1,0,1,1,0,0,0,1,0,1,0,0,0,0,0

	GTS
	0,0,1,1,0,0,1,1,1,1,1,1,1,1,1,1,0,1,0,1,1,0,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,0,1,0,0,1,1,1,1,0,0,1,1,0,0,1,0,0,0,0,0,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,1,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,1,0,1,0,0,1,1,0,0,1,1,1,1,0,1,0,0,0,0,1,1,1,0,0,0,1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,0

	Msg
	1,0,0,0,0,0,0,1,1,0,1,1,1,1,1,1,1,0,1,0,1,1,0,1,0,0,1,0,1,1,0,1,0,0,1,0,0,0,0,0,0,1,1,1,0,1,0,0,0,1,1,0,0,0,1,1,0,1,0,1,0,1,0,1,1,1,0,0,1,1,1,0,1,1,0,1,1,1,1,0,0,1,1,0,1,0,0,1



For CC3:
a) Sequences (Seq1, Seq2, Seq3, Seq4) corresponding to TSC0
	Seq1
	0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,1,1,1,1,0,0,0,0,0,0,1,1,1,1,0,1,1,0,0,0,1,1,1,0,1,1,0,1,1,1,1,1,1,0,1,0,1,0,1,1,0,0,1,0,0,1,0,0,1,0,1,1,1,0,0,0,0,1,0,0,0,1,0,0,1,0,1,1,1,1,0,1,1,1,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,0,0,1,0,0,0,0,0,0,1,0,1,1,0,0,1,1,0,1,1,1,1,0,0,1,1,1,0,0,0,0,1,0,1,1,0,0,1

	Msg
	1,0,0,0,0,0,1,0,1,0,0,0,0,0,0,1,0,0,1,0,0,1,0,1,0,0,0,1,0,1,1,0,1,0,0,0,0,1,1,0,1,1,1,1,0,1,1,0,0,1,0,1,1,1,1,1,0,0,1,0,1,1,1,0,1,1,0,0,1,0,0,1,0,1,0,1,0,0,1,1,1,1,1,0,0,1,1,1

	Seq2
	0,1,1,1,1,1,0,0,1,0,0,0,1,0,1,0,1,0,0,0,1,1,1,1,0,1,0,1,0,0,0,0,0,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,0,1,1,1,1,1,0,1,0,0,0,1,0,0,1,0,1,1,1,0,0,0,0,1,0,0,0,1,0,0,1,0,1,1,1,1,0,0,0,1,0,0,0,1,1,1,0,0,0,0,0,1,0,1,0,1,1,1,0,0,1,1,0,0,0,1,1,0,0,0,1,0,1,1,1,1,1,1,1,1,0,0,1,0,1,0,1,1,0,1,1,1,0

	Msg
	1,0,0,0,0,0,1,0,0,1,0,1,0,0,1,1,0,1,1,1,1,0,1,0,0,1,0,0,0,0,1,0,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,0,1,0,0,0,0,0,1,1,1,0,0,0,1,1,0,0,1,1,1,0,0,1,0,0,0,1,1,0,1,0,0,1,0,0,1,0,0,0,1

	Seq3
	1,1,0,0,1,0,0,0,0,0,0,1,0,1,0,0,1,0,0,1,1,0,1,1,1,0,1,1,1,1,1,1,1,1,0,0,1,0,1,1,0,0,1,0,0,1,0,0,0,1,0,1,0,0,0,1,0,0,0,0,1,0,0,1,0,1,1,1,0,0,0,0,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,0,1,0,1,1,0,0,1,0,0,1,0,1,0,1,0,0,0,0,0,0,1,0,0,1,1,0,1,0,0,1,1,0,1,1,0,1,1,0,0,1,1,0,0,1,1,0,0,0,1,0,0,1,0,1

	Msg
	1,0,0,0,0,0,1,0,1,1,1,1,0,0,0,0,1,1,0,1,1,1,1,1,0,0,1,1,0,0,0,1,0,0,1,0,0,0,0,0,1,0,0,0,0,1,0,0,1,0,0,1,0,0,1,0,1,0,1,1,1,1,0,1,1,0,1,0,0,0,1,1,0,0,1,0,0,0,1,0,0,0,1,0,0,1,0,0

	Seq4
	1,0,1,1,1,1,0,1,0,1,0,0,0,0,1,0,1,1,1,0,1,1,0,1,1,1,1,0,0,0,0,0,0,0,1,1,0,1,1,1,1,1,1,0,0,1,1,0,1,1,1,0,1,0,1,0,0,0,0,0,1,0,0,1,0,1,1,1,0,0,0,0,1,0,0,0,1,0,0,1,0,1,1,1,0,0,0,1,0,1,0,1,0,1,0,0,0,1,1,0,0,0,0,1,0,1,1,1,1,0,0,0,1,0,0,1,0,1,1,0,0,0,0,0,0,0,0,0,0,1,1,1,1,0,1,0,1,1,1,0,0,0

	Msg
	1,0,0,0,0,0,1,1,1,1,0,1,1,0,1,0,0,0,1,0,1,0,0,1,1,0,1,1,0,0,0,0,0,1,0,0,0,1,0,1,1,1,0,0,0,0,0,1,1,1,1,0,1,1,1,0,0,1,1,1,0,0,1,1,0,0,0,0,0,1,0,0,1,1,0,0,1,1,1,0,0,0,0,0,0,0,0,0



b) Sequences (Seq1, Seq2, Seq3, Seq4) corresponding to TSC1
	Seq1
	0,1,1,0,0,0,1,0,1,0,0,1,1,0,1,1,0,1,0,1,1,1,1,0,0,1,0,0,0,0,1,1,0,1,1,1,1,1,1,1,1,1,1,0,0,0,0,1,0,1,0,0,0,1,0,0,1,1,0,0,1,0,1,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,1,1,0,1,1,1,0,0,1,1,1,1,1,1,1,0,1,0,0,0,1,0,1,0,0,1,0,0,1,1,1,0,1,0,1,0,1,0,1,1,1,0,0,0,1,1,0,0,0,0,0,0,0,1,0,0,1,1,1,1,0,0,1,0

	Msg
	1,0,0,0,0,0,0,0,1,0,1,0,1,1,0,0,1,1,0,0,0,1,0,0,1,1,0,1,0,1,1,0,1,0,0,1,1,1,0,1,0,0,1,0,1,0,1,0,0,1,1,0,0,1,1,0,0,0,0,1,0,0,1,0,0,0,1,1,1,0,0,1,1,1,1,0,0,1,0,0,0,1,0,0,1,1,0,1

	Seq2
	0,1,0,0,1,1,0,0,0,1,0,0,0,1,1,0,0,1,0,1,1,0,1,0,1,1,0,0,1,1,0,1,1,0,1,0,0,0,1,0,1,0,1,1,1,1,1,0,1,1,0,1,1,0,0,1,0,0,0,0,1,0,1,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,1,1,0,1,1,1,0,0,1,1,0,1,1,1,1,0,1,1,0,0,1,0,0,0,1,0,1,1,1,1,0,1,0,0,1,1,1,1,0,0,0,0,1,1,0,0,1,1,1,1,1,1,0,1,0,1,0,1,0,0,1,0,0,0

	Msg
	1,0,0,0,0,0,1,0,1,0,1,1,0,1,1,0,0,0,0,1,1,1,0,0,1,0,1,1,1,0,0,0,0,1,0,0,1,0,0,1,1,0,0,1,0,1,1,1,0,1,0,0,1,1,0,0,0,0,1,0,0,0,0,1,0,1,1,0,1,0,1,1,0,1,0,1,0,0,1,0,1,1,0,0,0,0,0,0

	Seq3
	0,0,0,1,1,0,1,0,1,1,0,0,0,0,1,0,0,1,1,1,0,1,0,1,0,0,1,1,0,1,0,0,0,0,0,1,1,0,0,1,0,0,1,1,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0,0,1,0,1,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,1,1,0,1,1,1,0,1,1,1,1,1,0,0,0,1,0,1,0,1,0,0,1,1,0,0,0,0,0,0,1,1,1,1,0,0,0,1,1,1,1,1,1,1,0,0,1,0,1,0,1,1,1,0,1,0,0,1,0,0,0,0,1,1

	Msg
	1,0,0,0,0,0,0,0,1,1,1,1,0,1,1,1,1,0,0,1,1,1,0,1,1,0,1,1,0,0,0,1,1,1,1,1,0,1,1,0,1,1,0,1,1,0,1,0,1,1,1,1,1,0,0,1,1,0,0,1,1,1,0,0,1,1,1,0,1,1,1,0,0,1,1,0,0,0,1,0,0,1,1,0,0,0,1,1

	Seq4
	0,0,0,1,0,1,0,1,0,0,1,0,0,0,0,1,1,0,1,1,0,1,0,1,0,1,1,0,1,0,1,1,1,0,0,0,1,1,1,1,1,0,0,0,1,1,0,1,0,0,1,1,0,0,0,1,1,1,0,0,1,0,1,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,1,1,0,1,1,1,1,1,0,0,0,0,0,0,0,0,1,0,1,0,1,1,0,0,0,1,0,1,0,0,1,1,0,1,1,1,0,0,0,0,1,0,0,1,0,0,0,0,0,1,0,1,1,0,0,1,1,1,0,0,1,1,1,0

	Msg
	1,0,0,0,0,0,1,1,1,0,1,0,0,0,0,1,0,0,0,0,0,0,0,1,0,1,1,1,0,0,1,1,0,0,0,1,1,0,0,1,1,1,0,0,1,0,1,0,1,0,0,1,0,1,0,1,0,0,0,1,1,0,1,0,0,0,0,1,1,1,0,1,1,1,0,0,0,1,1,1,1,0,1,1,0,1,1,1



c) Sequences (Seq1, Seq2, Seq3, Seq4) corresponding to TSC2
	Seq1
	0,1,0,1,1,0,1,1,0,1,0,1,1,1,0,1,1,1,1,1,0,1,0,1,0,1,0,0,0,1,1,0,1,1,0,0,1,0,0,1,0,0,1,0,0,1,0,0,0,1,1,0,1,1,1,0,0,0,0,1,0,0,0,0,1,1,1,0,1,1,1,0,1,0,0,1,0,0,0,0,1,1,1,0,0,1,1,1,0,0,0,1,0,1,1,1,1,0,1,1,0,0,1,1,1,0,1,0,1,1,0,0,0,0,1,0,1,1,0,0,1,0,1,0,1,1,1,1,1,1,1,0,1,0,0,1,1,0,0,0,0,1

	Msg
	1,0,0,0,0,0,0,1,0,0,1,1,0,1,1,1,1,0,0,1,1,1,0,0,1,0,0,1,1,0,0,1,0,0,0,0,1,0,1,0,1,0,0,0,1,0,1,0,0,1,0,0,1,0,0,1,0,1,0,1,1,0,1,0,0,0,0,1,1,1,1,1,0,1,1,0,0,0,0,0,1,1,0,1,0,1,0,0

	Seq2
	0,0,0,1,1,0,1,0,0,1,1,0,1,0,1,0,0,1,0,1,1,0,1,0,0,0,0,1,0,1,0,0,0,1,1,0,1,1,1,0,1,1,1,0,0,0,1,1,1,0,1,0,0,0,0,1,1,1,0,1,0,0,0,0,1,1,1,0,1,1,1,0,1,0,0,1,0,0,0,0,1,1,1,0,1,0,0,1,1,1,0,0,1,1,0,0,0,1,0,1,1,1,0,0,0,1,1,1,1,1,1,1,0,1,1,0,0,1,1,1,1,0,1,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,1,1,0,0

	Msg
	1,0,0,0,0,0,0,0,0,1,1,0,0,0,0,1,1,1,1,1,1,1,1,1,0,0,0,1,0,0,1,1,1,1,0,1,1,0,1,1,0,1,0,0,1,0,0,0,0,1,1,0,1,1,0,1,0,0,0,1,1,1,1,0,1,0,0,1,0,1,0,1,0,1,0,1,1,0,1,0,1,0,0,1,0,0,1,1

	Seq3
	1,1,0,0,1,1,1,1,1,1,0,0,0,0,0,1,0,0,0,0,0,1,0,1,1,0,0,1,1,1,1,1,1,0,1,0,0,0,1,0,1,1,1,1,0,0,1,0,1,0,0,0,0,0,1,1,1,0,0,1,0,0,0,0,1,1,1,0,1,1,1,0,1,0,0,1,0,0,0,0,1,1,1,0,0,1,1,1,0,1,1,1,0,0,0,0,1,1,0,0,0,0,1,0,0,1,0,0,0,1,1,1,0,1,0,1,1,0,0,1,0,1,0,1,0,1,0,1,0,0,1,1,1,1,0,0,0,0,0,0,1,1

	Msg
	1,0,0,0,0,0,0,1,1,0,0,1,0,0,1,1,0,1,1,0,1,0,0,1,0,0,1,1,1,0,1,1,1,0,1,1,1,1,0,0,0,0,0,1,0,1,0,1,0,0,1,0,0,1,0,0,1,1,1,0,1,0,0,1,0,0,0,0,1,1,0,0,0,1,0,0,0,1,0,0,0,0,1,0,0,0,0,1

	Seq4
	1,0,1,1,0,1,0,1,1,0,0,0,0,1,1,1,0,1,1,0,0,0,0,1,1,1,1,0,0,0,0,0,0,0,1,1,0,0,0,1,1,1,0,0,1,1,0,1,1,0,0,1,0,1,1,0,0,1,0,1,0,0,0,0,1,1,1,0,1,1,1,0,1,0,0,1,0,0,0,0,1,1,1,0,0,0,0,0,0,0,1,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,1,0,0,0,0,1,1,1,0,1,0,1,0,1,1,1,0,1,1,0,0,0,0,0,0,0,1,0,0,1,1,1,1,1,1

	Msg
	1,0,0,0,0,0,1,1,0,0,1,0,0,1,0,1,0,0,0,1,1,1,0,0,0,1,0,0,1,0,0,0,0,0,1,1,1,0,1,0,1,1,1,0,0,1,0,1,0,0,1,1,0,1,0,1,1,1,1,0,1,1,1,0,1,1,0,0,1,0,0,1,0,0,0,0,0,1,1,0,1,0,0,1,0,1,0,0



d) Sequences (Seq1, Seq2, Seq3, Seq4) corresponding to TSC3
	Seq1
	1,1,0,0,0,0,1,0,1,0,0,1,1,0,0,0,0,1,1,1,0,1,0,1,1,1,1,0,0,1,1,0,0,1,0,0,0,1,0,1,1,1,0,0,1,0,0,1,0,1,0,0,1,1,0,1,0,0,0,1,0,0,0,1,1,1,1,0,1,1,0,1,0,0,0,1,0,0,0,1,1,1,1,0,0,0,0,0,1,0,1,0,0,1,1,1,0,0,1,1,0,1,0,0,1,1,0,0,0,1,0,0,0,0,0,0,0,0,1,1,1,0,1,0,1,0,0,1,1,0,1,1,0,0,1,1,0,1,0,1,1,1

	Msg
	1,0,0,0,0,0,0,0,1,0,1,0,1,0,0,1,1,1,0,0,1,0,0,0,1,1,1,1,1,1,0,0,0,0,0,1,0,0,0,0,1,0,0,1,1,1,0,0,1,1,1,0,1,0,0,0,1,0,0,0,0,1,1,0,0,1,0,1,0,0,0,1,0,1,1,0,1,1,0,0,0,1,0,1,0,0,0,1

	Seq2
	1,1,0,1,0,1,1,0,1,0,1,0,1,1,0,1,1,0,0,1,1,1,0,0,0,1,0,1,1,0,0,0,0,1,0,1,1,0,0,1,1,0,1,0,0,1,1,0,1,1,1,0,0,1,1,0,0,1,0,1,0,0,0,1,1,1,1,0,1,1,0,1,0,0,0,1,0,0,0,1,1,1,1,0,1,0,1,1,1,1,1,0,0,0,1,0,1,1,0,0,1,1,1,0,1,1,0,1,0,1,0,1,1,0,0,1,1,1,1,0,1,1,1,1,0,1,1,0,0,1,0,0,1,0,1,1,0,0,0,0,0,1

	Msg
	1,0,0,0,0,0,0,0,1,0,0,1,1,0,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,1,0,1,1,1,1,0,1,0,1,0,0,1,0,0,1,0,0,0,0,0,0,0,1,0,1,1,1,0,0,1,0,1,1,0,1,0,1,1,1,0,0,0,1,0,0,1,0,1,0,0,0,1,0,0,1,1,1,1

	Seq3
	0,0,0,0,1,1,0,1,0,1,0,0,0,1,1,1,0,1,0,1,1,0,0,1,1,0,0,1,0,0,0,1,0,1,1,1,1,1,1,0,0,0,1,1,1,0,0,0,0,0,1,1,1,0,1,0,1,0,0,1,0,0,0,1,1,1,1,0,1,1,0,1,0,0,0,1,0,0,0,1,1,1,1,0,1,0,1,0,0,0,1,1,1,1,0,1,1,1,1,1,0,0,0,1,1,0,0,0,1,1,0,0,1,0,1,0,0,0,1,1,1,1,1,0,0,1,0,0,0,0,0,1,1,0,1,0,1,0,1,1,0,0

	Msg
	1,0,0,0,0,0,1,1,1,1,0,1,0,1,0,0,0,1,0,1,1,1,0,0,1,1,1,1,0,0,1,0,0,0,1,0,0,1,0,1,1,0,0,0,0,1,1,1,1,0,0,1,1,1,0,1,0,0,1,0,1,1,0,1,0,0,1,1,0,1,1,1,0,0,1,1,0,1,0,1,1,1,1,1,1,1,1,1

	Seq4
	0,1,0,0,1,1,0,0,0,1,1,1,0,1,0,1,1,0,1,0,0,0,1,0,0,1,1,1,1,1,1,1,1,1,0,1,0,1,0,0,1,1,1,1,0,0,1,1,0,0,0,0,1,0,1,1,1,1,0,1,0,0,0,1,1,1,1,0,1,1,0,1,0,0,0,1,0,0,0,1,1,1,1,0,1,0,0,0,0,1,0,0,1,0,1,1,0,0,0,0,0,0,1,1,0,0,1,1,0,0,1,0,1,1,1,0,0,1,0,0,0,0,1,1,1,1,0,1,1,0,0,0,1,1,0,1,0,1,1,0,1,1

	Msg
	1,0,0,0,0,0,1,0,1,0,0,0,1,1,0,1,0,1,1,0,1,1,0,0,1,0,1,1,0,0,1,0,0,1,0,1,1,1,0,0,1,1,1,1,1,1,0,1,0,1,0,1,0,1,0,0,1,0,1,0,1,1,0,1,1,0,1,1,0,0,1,0,1,1,1,1,0,1,1,0,1,1,0,0,0,0,1,0



e) Sequences (Seq1, Seq2, Seq3, Seq4) corresponding to TSC4
	Seq1
	0,0,0,1,1,0,1,0,1,1,0,0,0,0,1,1,1,1,1,1,1,0,0,0,0,1,0,0,1,1,0,0,0,0,0,1,0,0,1,0,1,1,1,1,0,1,0,0,1,0,0,1,0,1,0,0,0,1,0,0,0,1,1,0,1,0,1,1,1,0,0,1,0,0,0,0,0,1,1,0,1,0,1,1,1,1,1,1,0,0,0,0,0,1,1,0,1,1,1,1,0,1,0,1,0,0,1,1,0,0,0,1,1,0,0,1,0,0,0,0,0,1,0,1,1,0,0,1,1,0,1,0,1,0,1,1,0,1,1,1,0,0

	Msg
	1,0,0,0,0,0,0,0,1,1,1,1,0,1,0,1,0,1,1,1,1,1,0,1,1,1,1,0,1,1,1,0,1,0,0,1,0,0,1,1,1,1,0,1,0,0,0,0,1,0,1,1,1,0,0,0,0,1,1,1,0,0,0,0,0,0,1,0,1,0,1,1,1,0,1,0,0,0,0,0,1,0,0,0,1,1,1,0

	Seq2
	0,0,1,0,0,0,1,1,1,1,1,1,0,0,1,1,0,1,0,0,1,0,0,1,1,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,1,1,0,0,1,1,1,1,0,0,1,1,1,0,0,0,0,1,0,0,0,1,1,0,1,0,1,1,1,0,0,1,0,0,0,0,0,1,1,0,1,0,1,1,0,0,1,0,1,1,0,1,1,0,1,1,0,1,1,1,1,1,0,1,1,1,0,0,1,0,0,0,0,1,1,0,0,1,1,1,1,1,1,1,1,0,1,0,1,1,0,0,0,1,0,0,0,0,1,1,1,0

	Msg
	1,0,0,0,0,0,0,1,1,0,1,0,1,0,1,0,1,0,0,1,1,0,0,1,1,0,1,1,1,0,1,0,0,1,0,1,0,0,1,1,0,0,0,0,1,0,0,0,1,1,0,0,0,1,0,1,0,0,1,1,1,0,0,0,0,0,0,1,1,0,0,0,0,1,0,0,1,1,0,1,0,1,0,1,0,1,1,0

	Seq3
	0,1,0,1,0,1,0,1,1,0,1,1,1,1,1,1,0,0,1,1,0,1,1,0,1,1,0,1,0,1,1,1,1,0,1,1,1,1,0,1,0,1,1,0,1,0,0,0,1,1,0,0,0,0,0,0,1,0,0,0,0,1,1,0,1,0,1,1,1,0,0,1,0,0,0,0,0,1,1,0,1,0,1,1,0,0,0,0,1,1,1,0,0,0,0,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,1,1,1,0,1,1,0,1,1,1,0,1,1,0,1,1,0,1,1,0,0,0,0,1,0,0,1,1,0,0,1,1

	Msg
	1,0,0,0,0,0,1,1,0,0,0,0,0,0,1,1,0,1,0,0,0,0,1,1,0,1,0,1,0,1,1,0,1,0,0,0,0,0,0,1,0,0,0,1,0,1,0,1,0,0,0,1,1,0,0,1,1,0,0,0,1,0,1,0,0,1,0,0,0,1,0,1,0,0,1,1,0,0,0,0,0,0,0,1,0,0,1,0

	Seq4
	1,1,0,0,0,0,0,1,0,1,0,0,0,0,0,1,1,1,0,1,1,1,1,0,1,1,1,0,0,0,0,1,1,1,0,0,0,0,1,0,0,0,1,0,1,0,1,1,0,0,0,0,0,1,1,1,1,1,0,0,0,1,1,0,1,0,1,1,1,0,0,1,0,0,0,0,0,1,1,0,1,0,1,1,1,1,1,0,0,0,0,1,1,0,0,0,0,0,0,0,1,0,1,1,0,1,1,1,1,1,1,0,0,1,0,0,1,0,1,0,1,0,1,0,0,0,0,1,1,1,1,1,1,1,1,0,0,1,0,0,0,1

	Msg
	1,0,0,0,0,0,1,1,1,1,0,1,1,1,1,1,0,0,0,1,1,0,1,1,1,0,1,0,1,0,1,1,1,1,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,1,1,0,1,1,1,1,0,0,1,0,0,1,0,0,1,1,0,1,0,0,0,0,1,1,0,1,1,1,0,1,1,1,1,1,1,0,0,0



f) Sequences (Seq1, Seq2, Seq3, Seq4) corresponding to TSC5
	Seq1
	1,0,1,0,1,1,0,1,0,0,1,0,0,1,0,0,0,0,1,1,0,1,0,1,1,0,1,1,0,0,0,0,0,0,0,1,1,0,0,0,1,1,0,0,0,0,0,0,1,1,0,1,0,0,0,0,0,1,0,1,0,0,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,1,0,1,0,0,1,0,0,1,0,1,0,0,1,0,1,1,0,1,0,0,1,1,1,1,0,0,1,1,0,0,0,1,1,0,0,0,1,0,0,0,1,0,0,1,1,0,0,1,0,1,0,1,0,1,0,0,0,0,0,1,1

	Msg
	1,0,0,0,0,0,1,1,1,0,1,0,1,1,1,1,0,0,0,0,1,1,0,0,0,1,0,0,1,0,0,1,1,0,1,0,1,0,1,0,0,0,0,0,0,1,1,1,0,0,0,0,0,1,0,1,0,0,0,0,1,1,1,0,0,1,1,1,1,1,0,1,1,1,1,1,1,0,1,0,0,1,1,0,1,0,1,0

	Seq2
	0,0,0,0,0,0,1,0,0,0,0,0,1,1,1,1,1,0,0,1,1,0,1,1,1,1,0,1,1,0,1,1,0,0,0,0,1,1,1,0,1,1,1,1,1,0,0,1,1,0,0,1,0,0,0,1,1,1,0,1,0,0,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,1,0,1,0,0,0,1,1,1,1,0,1,1,0,0,1,1,1,0,0,1,0,0,0,0,1,0,1,1,0,1,1,0,1,0,0,0,1,1,0,1,0,1,0,0,0,1,1,0,1,1,1,0,1,1,0,1,0,1,1,0,1

	Msg
	1,0,0,0,0,0,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,0,1,0,0,0,1,1,1,1,0,1,1,0,0,1,1,0,0,0,0,1,0,1,1,0,0,1,1,1,1,1,1,1,0,0,1,1,0,1,0,1,0,1,0,1,0,0,1,1,0,1,1,0,0,1,1,0,0,1,0,1,0,0,1,0,0,0

	Seq3
	0,0,1,0,0,1,1,0,1,1,1,1,0,1,0,1,1,1,0,0,1,1,1,0,0,0,0,0,1,0,1,1,1,1,1,1,0,1,0,1,0,0,0,1,0,0,0,0,0,0,1,0,1,1,1,0,0,1,0,1,0,0,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,1,0,1,0,0,1,0,1,1,1,1,1,1,0,1,0,0,0,1,1,0,1,0,0,0,1,0,0,1,1,0,0,1,1,1,1,1,0,0,1,1,0,1,1,1,0,0,1,0,0,1,0,1,1,0,0,0,0,1,1,1,1


	Msg
	1,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,1,0,1,0,0,0,0,0,1,1,1,0,1,1,0,0,1,0,1,1,1,1,1,1,1,1,1,1,0,1,0,0,0,0,0,1,0,0,0,0,1,1,0,1,0,1,1,1,1,0,1,0,1,0,0,0,1,1,0,1,1,0,1,1,1,1,0,1,1,0,0,0

	Seq4
	1,0,1,0,1,0,1,0,0,0,0,0,1,0,1,0,0,1,1,0,0,1,1,1,1,1,0,0,1,1,1,1,1,0,1,0,0,0,1,0,0,0,0,0,1,1,1,1,1,1,1,0,0,0,1,0,0,0,0,1,0,0,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,1,0,1,0,1,1,0,1,0,1,0,1,1,1,1,0,0,1,1,1,1,0,1,1,0,0,1,1,0,0,0,0,0,0,1,1,0,0,1,0,0,1,1,0,1,1,0,0,0,1,1,1,1,0,0,1,1,1,0,0,0,0

	Msg
	1,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,0,1,1,1,1,0,0,1,0,0,1,1,1,0,1,1,1,0,1,1,1,0,1,0,1,1,0,1,0,0,1,0,0,0,1,1,0,1,1,0,0,0,0,0,0,1,0,0,0,1,0,1,0,1,1,1,1,0,0,0,1,0,0,1,0,1,0,1,0,0,1,1



g) Sequences (Seq1, Seq2, Seq3, Seq4) corresponding to TSC6
	Seq1
	0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,1,1,1,1,0,0,0,0,0,0,1,1,1,1,0,1,1,0,0,0,1,1,1,0,1,1,0,1,1,1,1,1,1,0,1,0,1,0,1,1,0,0,1,1,0,1,0,0,1,1,1,1,1,0,1,1,0,0,0,1,0,1,0,0,1,1,1,1,1,1,0,1,1,1,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,0,0,1,0,0,0,0,0,0,1,0,1,1,0,0,1,1,0,1,1,1,1,0,0,1,1,1,0,0,0,0,1,0,1,1,0,0,1

	Msg
	1,0,0,0,0,0,1,0,1,0,0,0,0,0,0,1,0,0,1,0,0,1,0,1,0,0,0,1,0,1,1,0,1,0,0,0,0,1,1,0,1,1,1,1,0,1,1,0,0,1,0,1,1,1,1,1,0,0,1,0,1,1,1,0,1,1,0,0,1,0,0,1,0,1,0,1,0,0,1,1,1,1,1,0,0,1,1,1

	Seq2
	0,1,1,1,1,1,0,0,1,0,0,0,1,0,1,0,1,0,0,0,1,1,1,1,0,1,0,1,0,0,0,0,0,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,0,1,1,1,1,1,0,1,0,1,0,1,0,0,1,1,1,1,1,0,1,1,0,0,0,1,0,1,0,0,1,1,1,1,1,1,0,0,0,1,0,0,0,1,1,1,0,0,0,0,0,1,0,1,0,1,1,1,0,0,1,1,0,0,0,1,1,0,0,0,1,0,1,1,1,1,1,1,1,1,0,0,1,0,1,0,1,1,0,1,1,1,0

	Msg
	1,0,0,0,0,0,1,0,0,1,0,1,0,0,1,1,0,1,1,1,1,0,1,0,0,1,0,0,0,0,1,0,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,0,1,0,0,0,0,0,1,1,1,0,0,0,1,1,0,0,1,1,1,0,0,1,0,0,0,1,1,0,1,0,0,1,0,0,1,0,0,0,1

	Seq3
	1,1,0,0,1,0,0,0,0,0,0,1,0,1,0,0,1,0,0,1,1,0,1,1,1,0,1,1,1,1,1,1,1,1,0,0,1,0,1,1,0,0,1,0,0,1,0,0,0,1,0,1,0,0,0,1,0,0,1,0,1,0,0,1,1,1,1,1,0,1,1,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,1,0,1,0,1,1,0,0,1,0,0,1,0,1,0,1,0,0,0,0,0,0,1,0,0,1,1,0,1,0,0,1,1,0,1,1,0,1,1,0,0,1,1,0,0,1,1,0,0,0,1,0,0,1,0,1

	Msg
	1,0,0,0,0,0,1,0,1,1,1,1,0,0,0,0,1,1,0,1,1,1,1,1,0,0,1,1,0,0,0,1,0,0,1,0,0,0,0,0,1,0,0,0,0,1,0,0,1,0,0,1,0,0,1,0,1,0,1,1,1,1,0,1,1,0,1,0,0,0,1,1,0,0,1,0,0,0,1,0,0,0,1,0,0,1,0,0

	Seq4
	1,0,1,1,1,1,0,1,0,1,0,0,0,0,1,0,1,1,1,0,1,1,0,1,1,1,1,0,0,0,0,0,0,0,1,1,0,1,1,1,1,1,1,0,0,1,1,0,1,1,1,0,1,0,1,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,1,0,0,0,1,0,1,0,0,1,1,1,1,1,0,0,0,1,0,1,0,1,0,1,0,0,0,1,1,0,0,0,0,1,0,1,1,1,1,0,0,0,1,0,0,1,0,1,1,0,0,0,0,0,0,0,0,0,0,1,1,1,1,0,1,0,1,1,1,0,0,0

	Msg
	1,0,0,0,0,0,1,1,1,1,0,1,1,0,1,0,0,0,1,0,1,0,0,1,1,0,1,1,0,0,0,0,0,1,0,0,0,1,0,1,1,1,0,0,0,0,0,1,1,1,1,0,1,1,1,0,0,1,1,1,0,0,1,1,0,0,0,0,0,1,0,0,1,1,0,0,1,1,1,0,0,0,0,0,0,0,0,0



h) Sequences (Seq1, Seq2, Seq3, Seq4) corresponding to TSC7
	Seq1
	0,0,1,0,0,1,0,0,1,0,1,1,0,1,0,1,0,0,1,0,1,1,0,0,1,0,1,1,1,1,1,1,1,1,0,1,0,0,1,0,0,0,0,1,0,0,0,1,1,1,0,0,1,1,0,0,0,1,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,0,1,0,0,0,1,0,1,1,0,1,0,0,0,0,1,0,1,0,1,1,1,1,1,1,1,1,1,1,0,0,1,0,0,1,1,0,1,1,0,0,0,1,0,0,0

	Msg
	1,0,0,0,0,0,1,0,0,1,1,1,1,1,0,1,1,0,0,1,0,1,1,0,1,0,0,0,0,0,0,0,1,1,0,1,0,1,1,0,0,0,1,1,0,1,0,1,0,1,0,0,1,1,1,0,0,0,0,1,0,0,1,1,1,1,1,1,0,1,1,0,1,0,1,1,1,1,1,1,1,0,1,0,1,0,1,1

	Seq2
	0,0,1,1,1,1,0,0,1,1,1,0,1,0,1,1,0,0,1,0,0,1,1,0,0,1,0,0,1,0,1,0,1,0,1,0,1,0,0,1,1,0,0,1,1,1,1,0,1,0,1,0,1,1,1,1,1,1,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,1,1,1,1,0,0,0,1,0,0,0,0,1,1,0,1,0,0,1,0,1,1,0,0,1,1,1,0,1,0,0,0,1,0,0,0,0,0,1,0,1,1,0,0,0,0,0,1,1,0,0,0,1,0,1,0,1

	Msg
	1,0,0,0,0,0,1,0,0,0,1,0,1,1,1,1,0,0,1,0,0,1,0,1,1,0,1,0,1,1,1,0,0,0,1,0,1,1,1,1,0,0,1,1,0,1,1,0,1,1,1,1,0,0,1,1,0,0,1,1,1,0,1,0,0,1,1,0,0,1,1,0,0,0,1,0,1,1,1,1,0,1,1,0,1,1,0,1

	Seq3
	0,1,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,1,0,0,1,0,0,1,0,0,1,0,0,0,0,1,0,1,0,0,1,0,1,0,0,0,0,0,0,1,0,0,0,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,0,1,1,0,1,0,1,1,0,0,1,0,0,1,0,1,0,0,0,0,0,1,1,1,1,0,1,0,1,1,1,1,1,1,0,0,0,0,1,1,0,1,1,1,0,0,1,0,0,0,0,0,1,1,1,1

	Msg
	1,0,0,0,0,0,0,1,0,1,1,0,0,0,0,1,0,1,1,1,1,1,1,1,1,0,1,0,1,1,1,1,0,1,1,1,0,0,0,1,0,0,0,0,0,1,1,0,0,1,0,1,0,0,1,0,0,1,0,1,0,0,0,0,1,0,1,1,1,0,1,0,0,1,0,0,1,0,1,1,1,0,1,1,0,0,0,0

	Seq4
	1,1,0,1,1,1,0,1,0,0,0,1,1,0,0,0,0,1,0,0,0,0,1,1,0,1,1,0,0,1,0,1,1,1,1,0,1,1,1,0,0,1,0,1,1,1,0,0,0,0,1,1,1,0,0,0,1,1,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,1,1,1,1,1,0,1,0,1,0,1,1,1,1,1,0,1,1,0,1,0,0,1,0,1,0,1,1,1,1,0,1,0,0,0,1,1,1,1,0,0,0,1,1,0,0,1,1,1,0,1,1,1,0,0,1,0

	Msg
	1,0,0,0,0,0,1,1,1,0,0,0,0,1,0,1,1,1,1,1,1,0,0,1,1,1,0,1,0,0,0,1,1,1,0,1,0,0,0,1,0,0,0,1,1,1,0,1,1,1,0,1,1,0,0,1,0,1,1,1,0,1,0,1,1,0,1,0,0,0,0,1,0,0,1,1,1,0,1,1,0,1,0,1,0,0,0,0



The sequences are designed considering
a) Cross correlation (considering symbol offsets -1, 0, 1) between the sequences is low.
b) The sequences (if decoded by legacy MSs) can be decoded using EC-CCCH/D decoding scheme (and the first 6 bits of the decoded message will be 1,0,0,0,0,0, i.e. the new message type will be 1,0,0,0 and so the legacy MSs would ignore the message with unknown message type without decoding failure).
c) The middle 26 bits in the above sequences map to training sequence bits as given in Table 5.2.3a in TS 45.002. 
The cross-correlation for sequences pertaining to CC4 (as mentioned above) is depicted in the table below. The absolute values are low compared to the 0-lag autocorrelation value (142). The highest cross correlation absolute value among the lags for each of the relevant sequence combinations is almost the same. The same behaviour is observed for sequences pertaining to CC3.
	TSC/Xcorr Value
	symbol lag (-1)
	symbol lag (0)
	symbol lag (1)

	0
	-21
	-26
	-21

	1
	-21
	-20
	-23

	2
	-21
	-24
	-23

	3
	-21
	-20
	-25

	4
	-21
	-20
	-23

	5
	-29
	-22
	-33

	6
	-27
	-20
	-19

	7
	-25
	-22
	-29



Following is the burst format used for EC-PICH channel.

	Tail Bits (3) 
	As in existing Normal Burst

	Sequence (142)
	As per the table(s) above

	Tail Bits (3) 
	As in existing Normal Burst

	Guard Bits (8)
	As in existing Normal Burst (EC-GSM-IoT, TN1/TN3/TN5/TN7)



Alternatively, the same bursts can be formed by generating EC-CCCH/D blocks with the information level bits from the rows 'Msg' in the tables above as input.


SIMULATION ASSUMPTIONS 
Following is the simulation environment used for the results.

	Downlink coverage classes
	CC4, CC3

	Number of simulated blocks
	10000

	Training Sequence Code used
	0



Notes:
· Simulation assumptions remain the same as in TR 45.820 [2].
· Input signal level is chosen as per Table 1aa in TS 45.005 for EC-CCCH/D.
· Although simulated error ratios corresponding to training sequence code 0 are shown below, it was observed that the performance is almost the same considering other training sequence codes (as the cross-correlation between the sequences is almost the same).

PERFORMANCE RESULTS
The following table gives the performance results for the sensitivity scenario. Column ‘Missed Detection’ refers to the case, where WUS is missed which results in missing the page. Column ‘False Detection’ refers to the case, where GTS is missed resulting in an unnecessary wakeup. Necessary weightage is given to have less ‘Missed Detection’.
	Profile
	Missed Detection (%)
	False Detection (%)

	CC4_AWGN_900
	0.02
	0.02

	CC4_AWGN_1800
	0.02
	0.02

	CC4_TU1.2nFH_900
	0.3
	5

	CC4_TU1.2nFH_1800
	0.6
	6

	CC4_TU50nFH_900
	1
	4

	CC4_TU50nFH_1800
	0.6
	3

	CC3_AWGN_900
	0.01
	0.01

	CC3_AWGN_1800
	0.01
	0.01

	CC3_TU1.2nFH_900
	0.04
	0.04

	CC3_TU1.2nFH_1800
	0.04
	0.04

	CC3_TU50nFH_900
	0.06
	0.06

	CC3_TU50nFH_1800
	0.06
	0.07



performance requirements FOR EC-PICH
The performance requirements for EC-PICH are different from other EC control channels which carry control signalling messages. For EC control channels the performance requirement is defined in terms of BLER for the signalling messages sent over the control channel. As EC-PICH only indicates wake-up or go-to-sleep, such performance requirement is not applicable to EC-PICH. One possible solution to define the performance requirement for EC-PICH is to specify the misdetection of the wake-up or go-to-sleep indication transmitted over EC-PICH. Such performance requirement will yield the need for additional changes to the mobile station or SS to verify the mobile station behaviour, nevertheless. Thus, we propose to define a combined error rate of EC-PICH along with EC-PCH as a metric for performance requirements to verify the EC-PICH performance. 
The combined error rate of EC-PICH with EC-PCH refers separately to each of the following error cases:
· On condition that an MS is commanded on the EC-PICH to wake-up, that it misses a matching page on the EC-PCH for its paging group.
· On condition that an MS is commanded on the EC-PICH to go to sleep, that it attempts (based on EC-PICH misdetection) to receive the paging on the EC-PCH for its paging group.

The combined error rate of EC-PICH with EC-PCH when EC-PICH is configured is proposed to be set to 11%, i.e. slightly higher as for EC-PCH (10%), as preliminary requirement which is to be confirmed at the next meeting.

[bookmark: _GoBack]Proposal: The performance requirements for EC-PICH are defined as combined error rate of EC-PICH along with EC-PCH with the combined error rate set to 11% as target performance related to the two scenarios listed above: a) misdetection of a wake-up command and b) false detection of a go-to-sleep command.

CONCLUSION 
In this paper, performance results for EC-PICH are given. These results suggest that due to the good performance, the proposed sequences support very well the targeted battery savings for the EC-GSM-IoT devices. The sourcing companies proposes to agree on the proposal in section 5 as performance requirement for EC-PICH in TS 45.005. The specification changes for TS 45.005 in line with the proposal mentioned for EC-PICH are captured in [3].
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