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NewToN –Working Assumptions 
Introduction
The work item on New Training Sequences for GERAN (work item code NewToN) was agreed in [1] at GERAN#60. 
The following document contains the status of the working assumptions for the work.
The paper has been updated since the GERAN#61 closing plenary with an Annex describing the WoW to derive a final TSC.
Also, it has been noted that some updates to the agreed working assumptions are needed for clarification. The justification of the proposed modification is highlighted in yellow, but is to be removed from the working assumption if agreed.
Proposed Working Assumptions
Performance evaluation framework

	#
	WA
	Status
	Related 
discussion 
paper(s)

	
	
	WG1
	WG2
	

	1
	The final performance evaluation shall only be based on simulations using a commonly agreed framework
	Agreed
	-
	GP-140192

	2
	If a TSC set is proposed by a contributing company, performance evaluation is required for the proposed TSC set, and all other TSC sets proposed by other companies.
	Agreed
	-
	GP-140192

	3
	No more than one complete TSC set shall be proposed by each contributing company
	Agreed
	-
	GP-140192

	4
	Each company evaluating performance shall evaluate the performance using at least one receiver implementation expected in real network operation (which BTS and/or MS receiver architectures to use are not commonly agreed but up to each company performing the evaluation). Only one representative set of performance figures shall be derived from the receiver(s) simulated.
Note: A chosen receiver implementation shall be used to evaluate all proposed TSC sets.
	Agreed
	-
	GP-140192

	5
	Each company evaluating performance shall evaluate the performance in at least one of: CS+EGPRS, or, CS+EGPRS+EGPRS2-A.
Note: If only CS+EGPRS services are evaluated, the interfering modulation need not include rotated 16QAM(UL/DL) and 32QAM(DL) with a TSC included.
	Agreed
	-
	GP-140192

	6
	If the final performance figure (considering all evaluations from all companies) of the best TSC set (a complete TSC design from one company) is less than (<) 0.1 dB better than the second best TSC set, a TSC set is randomly chosen (by blind draw by the GERAN WG1 secretary) from all TSC sets whose final performance figure is less than 0.1 dB worse than the best TSC set.
	Agreed
	-
	GP-140192

	7
	The performance shall only be evaluated in the 900 MHz frequency band.
	Agreed
	-
	GP-140192

	8
	The different interferer/noise scenarios shall be investigated in propagation conditions TU50nFH (sensitivity and interference) and HT100nFH (sensitivity)
	Agreed
	-
	GP-140192

	9
	The performance shall be evaluated in:
•	Sensitivity (Auto correlation)
•	CCI (Cross correlation)
•	ACI at +200 kHz (Cross correlation)
•	ACI at -200 kHz (Cross correlation)
	Agreed
	-
	GP-140192

	10
	The non-ideal time synchronization model used for VAMOS UL shall apply only for the wanted signals in VAMOS UL simulations
	Agreed
	-
	GP-140192

	11
	The time shift models (separate models for CCI and ACI) as proposed in Table 1 shall be used in the performance evaluation with the delay applied independently per burst.
	Agreed
	-
	GP-140192

	12
	Wanted signal: 
Sensitivity: Performance is evaluated with the new TSC set assigned 
Interference: Performance is evaluated with the new TSC set assigned (both legacy TSC and new TSCs interfering) and with legacy TSC set assigned (only new TSCs interfering).
	Agreed
	-
	GP-140192

	13
	Interfering signal: All TSCs (CCI: All TSCs except the one assigned the wanted signal, ACI: All TSCs) are assumed to interfere each assigned wanted signal (including both legacy TSC set and new TSC sets for different modulations). 

Note: All legacy TSCs in this regard includes the normal burst TSCs defined in 3GPP TS 45.002 for NSR, as well as the dummy burst as defined in subclause 5.2.6.
	Agreed
	-
	GP-140192

	14
	All TSC combinations shall be evaluated at a raw BER level of 5% except for 16QAM and 32QAM where 1 % shall be used
	Agreed
	-
	GP-140192

	15
	The distance between two simulation points used for interpolation shall not be more than 2 dB
	Agreed
	-
	GP-140192

	16
	Each simulation point shall be simulated using at least 4000 bursts.
	Agreed
	-
	GP-140192

	17
	For a given TSC proposal, for each company evaluation: For each simulated carrier modulation, and, in case of interference simulations, interference type and interferer modulation, all intersection points (dB) are converted to linear values and averaged to arrive at a performance metric (dB).

In case of sensitivity limited simulations the intersection points are averaged separately for HT and TU propagation profile, converted to dB, and weighted according to TU: 70%, HT: 30%, to arrive at a representative value for both propagation channels
	Agreed
	-
	GP-140192

	18
	For all TSC proposals, for each company evaluation: The dB-deviation of each proposed TSC set from the averaged performance of all TSC proposals is recorded for each carrier modulation and scenario simulated (see WA 17).


	Agreed
	-
	GP-140192

	19
	For a given TSC proposal, for each company evaluation: All carrier modulations (see WA 5) shall be evaluated in sensitivity. All carrier modulations (see WA5) excluding AQPSK, shall be evaluated in interference.
	Agreed
	-
	GP-140192

	20
	For a given TSC proposal, for each company evaluation: The carrier evaluation for VAMOS shall be simulated for 
- SCPIR=0 and -10 dB in case of VAMOS UL
- SCPIR=0,-4 dB in case of VAMOS I MS on the DL
- SCPIR=0,-4,-10 dB in case of VAMOS II or VAMOS III MS on the DL 

The performance need only be evaluated for one of the VAMOS sub-channels in case of SCPIR=0 dB and the weak sub-channel in case of negative SCPIR.

The performance shall only be evaluated for the TU channel propagation profile.
Only TU is specified for VAMOS in 3GPP TS 45.005

[bookmark: _GoBack]The performance at each SCPIR value shall be separately recorded and averaged according to WA17. The resulting 2 or 3 values (depending on the number of SCPIR) are then averaged to arrive at a single representative value for the different SCPIRs.
Since different SCPIRs will provide quite different operating points, weighting all intersection points together will effectively result in higher weighting factor for low SCPIR values (high operating points).
	Agreed
	-
	GP-140192

	21
	For a given TSC proposal, for each company evaluation: AQPSK shall not be simulated as an interfering modulation.
	Agreed
	-
	GP-140192

	22
	For all TSC proposals, across different company evaluations: The derived performance figure for each carrier and interfering modulation, interference scenario (see WA 17 and WA 19) and TSC proposal from each contributing company shall be averaged (dB).
	Agreed
	-
	GP-140192

	23
	For all TSC proposals, across different company evaluations, interference simulations: The performance figures for all TSC proposals (see WA 22) shall be weighted depending on carrier modulation with: 
GMSK: 70%; 8PSK: 20%; 16QAM: 5%; 32QAM: 5%.
	Agreed
	-
	GP-140192

	24
	For all TSC proposals, across different company evaluations, interference simulations: The performance figures for all TSC proposals (see WA 22) for each carrier modulation shall be weighted across interfering modulations according to: 
GMSK: 70%; 8PSK: 20%; 16QAM: 5%; 32QAM: 5%.
	Agreed
	-
	GP-140192

	25
	For all TSC proposals, across different company evaluations, sensitivity simulations: The performance figures for all TSC proposals (see WA 22) shall be weighted depending on carrier modulation with: 
GMSK: 50%; VAMOS (DL: AQPSK, UL: paired GMSK): 20% 8PSK: 20%; 16QAM: 5%; 32QAM: 5%.
	Agreed
	-
	GP-140192

	26
	For all TSC proposals, across different company evaluations: The different propagation profiles and scenarios shall be weighted according to: Sensitivity: 25%; CCI: 60%; ACI-: 7.5%, ACI+: 7.5%.
	Agreed
	-
	GP-140192


Other
	#
	WA
	Status
	Related 
discussion 
paper(s)
	Impacted specification

	
	
	WG1
	WG2
	
	

	27
	To avoid any resource segregation, NewToN shall allow for an optional assignment of a second TSC (DL TBF) to the MS.
	Agreed
	Agreed
	GP-140141
	44.060 
44.018
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Annex
This Annex contains an illustrative example on how three different companies contribute to the final performance evaluation of NewToN. Three companies contributing with TSC sets means that three sets shall be evaluated since each company can propose at most one TSC set (WA3). 
It should be noted that not only the companies proposing TSC sets need to be the ones contributing to the final evaluation. For example, company D need not have proposed a TSC set but still contributes to the evaluation. This scenario is however not covered in the example below, but would be a straightforward extension to cater for.
The three companies are: A, B and C.
Company A evaluates all modulations while company B only evaluates GMSK and 8PSK carrier but all interfering modulation, and company C only GMSK and 8PSK as both carrier and interfering modulations (WA5).
Company B on the other evaluates two different receiver architectures, but will, according to WA4 only contribute with one set of performance figures.
[bookmark: _Ref384730964]The evaluation for each company
The evaluation procedure for each company is illustrated by the co-channel interference (CCI) evaluation by company A.
First all modulation combinations (carrier and interferer) are simulated to arrive at an average performance figure for the TSC set from company A for each combination (table below). 
[image: ]
The procedure is then repeated for all proposed TSC sets (WA2). In this case it is assumed that there are three sets in total from company A, B and C.
[image: ]
The table derived will contain relative performance metrics for each proposed TSC set for each modulation combination (carrier and interferer) relative to the average performance of all sets (WA18). This is the table that is provided to GERAN for the final evaluation.
The evaluation is performed also for ACI+ and ACI-, in addition to CCI (as described above. WA9).
Also sensitivity is evaluated, and in this case VAMOS is also included in the evaluation as carrier (AQPSK on DL and 2 multiplexed GMSK channels on UL, see WA19). In this case different SCPIR values are also used to derive at the VAMOS performance figure (WA20).
[image: ]
For company B that evaluates two different receiver architectures, only one set of tables is provided to GERAN (average of the two receivers), see WA4.
The set of tables provided to GERAN for the final performance evaluation will be as shown below.
[image: ]
The evaluation of all companies
The final tables in Section 4.1 are averaged to arrive at a common performance table (WA22) for the evaluation by all companies. Since not all companies have evaluated all modulation combinations, there will be different number of samples constituting the value in each cell.

[image: ]
All performance figures are then weighted according to WA23, WA24, WA25 and WA26 to arrive at the final performance.
[image: ]
If the final performance figure of the best TSC set is less than (<) 0.1 dB better than the second best TSC set, a TSC set is randomly chosen (by blind draw by the GERAN WG1 secretary) from all TSC sets whose final performance figure is less than 0.1 dB worse than the best TSC set (WA6).
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Run simulations with at least 4000 bursts (WA16) with
a distance between each simulated point used for
interpolation of at most 2 dB (WA15) targeting a raw
BER of 5% or 1% depending on modulation (WA14)
for carrier modulation X and interferer modulation Y.

The number of simulation combinations in each cell is
determined by WA7, WA8 (channel propagations),
WA12 (TSC of the wanted signal), WA13 (TSC of the
interfering signal)

VAMOS DL (AQPSK) modulation is not used in
interference evaluations as neither carrier nor
interfering modulation (WA19, WA21)

For all interference simulations a time shift model of
the interferers should be used (WA11)

For VAMOS UL simulations, a time varying model for
the two sub-channels should be used (WA10).
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To derive at this value, the following combinations
of wanted signal (W)and interferer (I) are
simulated from TSC set X, and index Y (XY).

The two new GMSK TSC sets are denoted set 3
and set4.

The same training sequence in Wand | is not
used for CCI, but for ACI.

Example below is for CCI:
w |

(3-4,0-7) 496
(1-2,0-7) 256
Dummy burst 16

Combinations
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Example below is for CCI:

w | Combinations
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