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TIGHTER Performance Requirements

1 Introduction

The GERAN system performance is continuously improving based on enhanced signal processing techniques in hardware and software.  The continuing growth of GSM/EDGE networks as the most ubiquitous mobile communication system and the quick renewal cycles of phones make deployment of enhanced receivers a realistic and beneficial option. Specification of different performance levels is relevant to leverage high MS penetration, as first done with SAIC for GMSK and also considered for higher order modulation in data services [2] (while for the new VAMOS feature two different performance levels have already been foreseen right from the beginning).

The TIGHTER work item [3] has the objective to define a new MS performance level which improves the single antenna MS receiver performance significantly for all relevant voice and data services without any change in the air interface. 

In this document, tightened performance values are proposed for exemplary services, which are AMR NB GMSK and EGPRS 8PSK. Also aspects regarding the structure of the necessary specification for the TIGHTER MS performance level are discussed. The document has already been presented at TIGHTER telco #1 and comprises only editorial changes in the present version.
2 Proposal for AMR NB GMSK voice service

Table 1 shows proposed tightened performance requirements for AMR-NB service on GMSK modulated channels as an offset value compared to the current specification in TS 45.005. The values are based on simulations and include the necessary margin for impairments and implementation. The noise figure is 8 dB. The simulations have been performed for the entire set of AMR channel modes in TCH/AFS and TCH/AHS, from which the minimal possible tightening has been derived and included in Table 1. The structure of the Table is the same as used in [4] as option 2. The spread when taking the minimum was low enough to justify these fixed values being proposed, as it was also observed in the independent simulation in [5], which was the numerical basis of [4].

Table 1: Proposed tightened performance requirements for AMR-NB service, structure  according to option 2 [4]

	AMR-NB GMSK
	Scenarios (GSM 900 band)

	(Min tightening across all AMR NB GMSK codecs)
	Ref sensitivity


	CCI

	
	Static
	TU50
	TU50
	RA250
	HT100
	TU3
	TU3
	TU50
	TU50
	RA250

	
	
	(no FH)
	(ideal FH)
	(no FH)
	(no FH)
	(no FH)
	(ideal FH)
	(no FH)
	(ideal FH)
	(no FH)

	Proposed fixed tightening (dB)
	--
	3.0
	3.0
	3.0
	3.0
	15.5
	15.0
	15.0
	15.0
	9.0


	AMR-NB GMSK
	Scenarios (GSM 900 band)

	(Min tightening across all AMR NB GMSK codecs)
	ACI


	DTS1
	DTS2
	DTS3
	DTS4
	DTS5

	
	TU3
	TU3
	TU50
	TU50
	RA250
	TU50
	TU50
	TU50
	TU50
	TU50

	
	(no FH)
	(ideal FH)
	(no FH)
	(ideal FH)
	(no FH)
	(no FH)
	(no FH)
	(no FH)
	(no FH)
	(no FH)

	Proposed fixed tightening (dB)
	14.0
	14.0
	14.0
	14.0
	13.0
	7.5
	2.5
	--
	--
	--


	AMR-NB GMSK
	Scenarios (GSM 1800 band)

	(Min tightening across all AMR NB GMSK codecs)
	Ref sensitivity


	CCI

	
	Static
	TU50
	TU50
	RA130
	HT100
	TU1.5
	TU1.5
	TU50
	TU50
	RA130

	
	
	(no FH)
	(ideal FH)
	(no FH)
	(no FH)
	(no FH)
	(ideal FH)
	(no FH)
	(ideal FH)
	(no FH)

	Proposed fixed tightening (dB)
	--
	3.0
	3.0
	3.0
	2.5
	15.5
	15.0
	14.0
	14.0
	8.5


	AMR-NB GMSK
	Scenarios (GSM 1800 band)

	(Min tightening across all AMR NB GMSK codecs)
	ACI


	DTS1
	DTS2
	DTS3
	DTS4
	DTS5

	
	TU1.5
	TU1.5
	TU50
	TU50
	RA130
	TU50
	TU50
	TU50
	TU50
	TU50

	
	(no FH)
	(ideal FH)
	(no FH)
	(ideal FH)
	(no FH)
	(no FH)
	(no FH)
	(no FH)
	(no FH)
	(no FH)

	Proposed fixed tightening (dB)
	14.0
	14.0
	14.0
	14.0
	13.0
	7.5
	2.5
	--
	--
	--



Note: "–" denotes missing values, to be provided in a later version.

When comparing the numbers with the independent contribution in [4], the proposed values turn out to be quite similar. 

Evidently the proposed numbers looks very similar for all the speed and frequency hooping variants of the TU channel profile in the sensitivity, CCI and ACI scenarios, while mainly the RA channel profile can be less tightened especially in the CCI scenario. This may allow further grouping of scenarios and simplify the table, so that far less sub-columns would be needed and the structure would become again close to option 1 in [4]. 

Another simplification of the TIGHTER specification work may be to apply the same fixed tightening value for all bands.

From the proposed values shown in [4] for DTS-3, -4 and -5 (so far missing in Table 1) and the difference in terms of single vs. multiple interferer scenarios, the DTS scenarios may also be grouped into one column for DTS-1 and DTS-4 and a second column for DTS-2, DTS-3 and DTS-5. As pointed out in [4], the tightening values for DTS-1 and CCI scenarios are quite different due to the earlier tightening by DARP phase 1 specification. Also the signal level is defined differently for these scenarios.  

Especially for AMR NB GMSK voice service, it may also be worth considering an in-depth revision by specifying tighter values directly in terms of 1% FER (as currently in DTS-1 for CCI TU50 noFH, but extended to all scenarios). This additional specification work may pay off by saving test time, which is quite significant for AMR tests due to the very low FER limits in the current specification.

3 Proposal for EGPRS 8PSK data service

Table 2 shows proposed tightened performance requirements for EGPRS service on 8PSK modulated channels as an offset value compared to the current specification in TS 45.005. The values are based on simulation results which have been presented already when SAIC for higher order modulation was initially proposed [1] and are modified here to include the necessary margin for impairments and implementation. When comparing the margin shown in [1] for MCS-5 to MCS-9, it is evident that the improvement becomes significantly stronger for higher MCS, so that the minimum value tends to be only a conservative estimate of the possible tightening. Therefore tighter specification dependent on the MCS may be considered.

Table 2: Proposed tightened performance requirements for EGPRS 8PSK service

	EGPRS 8PSK
	Scenarios (GSM 900 band)

	(Min tightening across all MCS5-9 codecs)
	Ref sensitivity
	CCI
	ACI

	
	Static
	TU50 
(no or ideal FH)
	RA250
(no FH)
	HT100
(no FH)
	TU3/50
(no or ideal FH)
	RA250
(no FH)
	TU3/50
(no or ideal FH)
	RA250
(no FH)

	Proposed fixed tightening (dB)
	4.0
	4.0
	5.0
	4.0
	3.5
	4.5
	9.0
	11.0


It is worth noting that the sensitivity gain is well comparable to the GMSK case. Especially the CCI tightening is far more limited in this case compared to the GMSK case, because 8PSK is tested in the presence of 8PSK modulated interference, which is far more difficult to suppress. However, in this higher order modulation case the dominant interferer ratio (DIR) need not be considered [1], which simplifies the specification and tests while providing the performance gain more consistently in the network.
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