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Proposed categorization of the TIGHTER performance requirements
1. Introduction

At GERAN#46 the WI denoted TIGHTER [1] was agreed with the objective to tighten the single antenna MS link level performance requirements by at least 2 dB for all relevant GSM services; GSM Speech, AMR-NB GMSK, AMR-WB GMSK, GPRS, EGPRS, and EGPRS2, thereby improving the spectral efficiency of these services without any air interface changes.
In [2] it was proposed that the actual tightening of the performance requirements are to be done on a GSM service vs channel scenario basis e.g. AMR-NB Ref sens: “X”dB tightening, AMR-NB CCI: “Y” dB tightening etc. in order to limit the testing requirements of this performance improvement feature. After discussions at GERAN#46 it was proposed to expand the set of performance requirements to include the radio channel profiles as well: i.e. Static, Typical Urban (TU), Hilly Terrain (HT) and Rural Area (RA). 
This contribution discusses a number of ways of specifying tighter performance requirements and proposes a way forward on specifying these performance requirements in 45.005. 
2. Options for specifying tighter performance requirements
2.1 Option 1: One Fixed Tightening value each per interference scenario for each GSM service
The idea is to specify one fixed tightened requirement per GSM service (eg: AMR-NB or GPRS or EGPRS etc) for each interfence scenario (eg: sensitivity, cochannel, adjacent channel etc). This tightened value then needs to be satisfied by the codec mode with the least margin to the current specs in the most stringent channel profile (i.e. in the channel profile with least margin to the current specs). Different values can be foreseen for different GSM bands. Table 1 below shows an example where this methodology is applied to the AMR-NB service.
Please note that although DTS-1 and cochannel (CCI) applies the exact same interference type, the achievable tightening is different. This is simply due to the fact that the requirements for DTS-1 are stricter than those for CCI, since a tightening was introduced as part of DARP ph I.  
Table 1: Example table for tightened performance requiremnts for AMR-NB service according to option 1
	AMR-NB GMSK
	Scenarios (GSM 900 band)

	(Min tightening across all channel profiles)
	Ref sensitivity
	CCI
	ACI
	DTS1
	DTS2
	DTS3
	DTS4
	DTS5

	Proposed fixed tightening (dB)
	3.5
	9.0
	12.5
	5.5
	2.5
	2.5
	7.0
	3.0


	AMR-NB GMSK
	Scenarios (GSM 1800 band)

	(Min tightening across all channel profiles)
	Ref sensitivity
	CCI
	ACI
	DTS1
	DTS2
	DTS3
	DTS4
	DTS5

	Proposed fixed tightening (dB)
	3.0
	8.0
	12.0
	5.5
	3.0
	2.5
	7.0
	2.5


2.2 Option 2: One Fixed Tightening value each per interference scenario and per channel profile for each GSM service
The idea is to specify one fixed tightened requirement per GSM service (eg: AMR-NB or GPRS or EGPRS etc) for each of the interferer scenario and per channel profile. This tightened value then needs to be satisfied by the codec mode with the least margin to the current specs in each of the channel profiles. Different values can be foreseen for different GSM bands. Table 2 below shows an example where this methodology is applied to the AMR-NB service.
Table 2: Example tables for tightened performance requiremnts for AMR-NB service according to option 2
	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)
	4.0
	3.5
	3.5
	3.5
	3.5
	13.5
	13.5
	12.5
	12.5
	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)
	13.0
	13.5
	12.5
	13.0
	13.0
	5.5
	2.5
	2.5
	7.0
	3.0


	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)
	4.0
	3.0
	3.5
	3.5
	3.5
	13.0
	13.5
	12.0
	12.5
	8.0


	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)
	13
	13.5
	12.5
	13
	12
	5.5
	3.0
	2.5
	7.0
	2.5


3. Conclusions

This contribution illustrated two different ways of specifying TIGHTER performance requirements in 45.005. Fixed tightening values on a service per service basis as proposed in this contribution will reduce the testing effort required for the TIGHTER performance improvement feature. However it is necessary to distinguish the tightening based on the interferer scenario and perhaps even channel profile. Having one tightened value for a given service would reduce the testing effort but on the other hand there is a tradeoff in terms of the amount of the tightening that can be achieved (as can be seen from results shown in [3]). Note that in theory the option that would achieve best possible tightened performance would be to have one value for each codec mode within the service. However, this would surely lead to extremely high testing effort, and provide little extra value given that the achievable tightening is similar between codecs. 
As can be seen from results in [3], having one tightened value per service and per a given channel profile seems to be a good tradeoff between the achieved tightening and the testing effort. So, it is recommended that option 2 in section 2.2 is taken as the way forward for specifying TIGHTER performance requirements. 
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