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1. Introduction

Specification of appropriate link- and system-level simulation assumptions will be important for accurate assessment of the practical GSM SAIC performance. This document discusses outline requirements for link-level and system level simulations for inclusion in the SAIC study [1]

 REF _Ref24706031 \n \h 
[2].
2. RF and Channel Modelling

2.1. Reference RF Carrier Frequency

For simplicity, and considering likely initial deployment scenarios, it is suggested that a single normalised carrier frequency be adopted for the study (for computation of Doppler frequency etc.), as specified in Table 1.

	Parameter
	Value
	Unit
	Comments

	Reference Carrier Frequency
	1960
	MHz
	Center of PCS MS receive band


Table 1 – Reference Carrier Frequency

2.2. Reference Channel Models – Interference-limited Performance

The majority of multipath fading channel models to be applied in the study should be derived from the well-established models specified in TS 45.005. However, in order to fully assess the robustness of GSM SAIC solutions, it also seems necessary to extend those models with some additional test cases, including cases without multipath or fading, with significant line-of-sight (LOS) components (i.e. Rician models) and with delay spread in excess of the Typical Urban model. The proposed channel models to be used in the study appear in Table 2. Note that the same channel model would be applicable to both desired signal (DS) and interfering signal or signals (IS).

	Channel Model
	Velocity
(km/h)
	Frequency Hopping
	Comments

	AWGN
	N/A
	Off
	Reference case – required for sensitivity assessment in any case.

	TU
	3
, 50
	On
	Hopping layer assessment.

	TU
	3, 50
	Off
	BCCH layer assessment.

	HT
	100
	Off
	Assessment of robustness to increased delay spread.

	RA
	130
	Off
	Rural area assessment, plus assessment of robustness in LOS conditions.


Table 2 – Applicable channel models for interference-limited assessment.

2.3. Reference Channel Models – Noise-limited Performance

As well as assessing SAIC receiver performance in interference-limited scenarios, it is important that robust performance in noise-limited scenarios is maintained, and this should also be assessed. It is proposed that performance under noise-limited conditions be assessed for the channel models specified in  Table 3.

	Channel Model
	Velocity
(km/h)
	Frequency Hopping
	Comments

	TU
	3
	On
	–

	TU
	50
	Off
	–


Table 3 – Applicable channel models for noise-limited assessment.

3. Logical Channels

For the feasibility study the number of logical channels should be kept to a reasonably small number, else the number of combinations of logical channels, channel models and interferer scenarios may become excessively large. Proposed logical channels are listed in Table 4.

	Logical Channel Type
	Modulation
	Comments

	SDCCH
	GMSK
	Assess control signalling.

	TCH/AFS12.2
	GMSK
	Moderate-rate speech.

	TCH/AFS5.9
	GMSK
	Low-rate speech.

	MCS-4 or CS-4
	GMSK
	Little forward error-correction.

	TCH/WAFS23.85
	8-PSK
	High-rate 8-PSK.

	MCS-9
	8-PSK
	Little forward error-correction.


Table 4 – Proposed logical channels for GSM SAIC assessment.

4. Interferer Scenarios

A list of the possible 1st-order
 interferer scenarios appears Table 5.

	Combination
	Desired Signal Modulation
	Interfering Signal Modulation

	1a
	GMSK
	GMSK

	1b
	GMSK
	8-PSK

	2a
	8-PSK
	GMSK

	2b
	8-PSK
	8-PSK


Table 5 – 1st-order interferer scenarios.

In Motorola’s view, given the significance attached by GERAN to 8-PSK modulation for evolutionary purposes, it is important that the feasibility study assess potential performance improvements for all of the combinations listed in Table 5. Assessment could proceed, however, in a phased approach, with scenarios 1a and 1b assessed before 2a and 2b. It will be the responsibility of the feasibility study to determine whether improved performance in some areas of Table 5 is sufficient to merit further progress.

It is also recommended that the feasibility study assess the effect of mixed-interferer scenarios – i.e. where 2 or more interferers are significant, and they do not share the same modulation type. Further, the feasibility study should assess combinations of co-channel and adjacent channel interference.

To support such link-level assessment analysis, a general framework for specifying interferer scenarios appears in Figure 1. The model is designed to permit, for the logical channels and channel models specified in Sections 2 and 3, the definition of interference scenarios for performance assessment by specification of the model parameters that appear in Table 6.

	Param. No.
	Identifier
	Units
	Description
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	Power – desired burst.
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	Power – primary interfering burst 1.
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	Power – primary interfering burst 2.
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	Power – secondary interfering burst 1.
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	Power – secondary interfering burst 2.
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	Power – 1st adjacent interferer.

	7
	
[image: image7.wmf]0

t


	symbols
	Reference delay 
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	symbols
	Primary interferer time advance.
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	symbols
	Secondary interferer time advance.
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	–
	Primary interferer TSC identifier (mod’n specific).
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	–
	Secondary interferer TSC identifier (mod’n specific).
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	–
	Desired burst logical channel type.

	13
	
[image: image14.wmf]1

p

m


	GSMK / 8-PSK
	Modulation type - primary interferer burst 1.
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	GSMK / 8-PSK
	Modulation type - primary interferer burst 2.
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	GSMK / 8-PSK
	Modulation type - secondary interferer burst 1.

	16
	
[image: image17.wmf]2

s

m


	GSMK / 8-PSK
	Modulation type - secondary interferer burst 2.
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	GSMK / 8-PSK
	Modulation type – 1st adjacent interferer.


Table 6 – Interference scenario parameters.

The following aspects of the model should be noted:

1. Although the model specifies 2 interfering signals, it is for further study whether this is sufficient.

2. In the model, the 1st adjacent channel interferer
 is assumed to be continuously and randomly modulated, with modulation type specified by 
[image: image19.wmf]a

m

.

3. The behaviour of the transmitting BS stations during the guard period (indicated in yellow in Figure 1) should be specified.

4. Scenarios mixing adjacent and co-channel interference are considered essential.

5. The model offers a means of specifying both synchronous and asynchronous network operation (via 
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). In defining the interference scenarios to be assessed, GERAN should consider the current and projected use of synchronous radio network operation.

It is proposed that the GERAN SAIC feasibility study should initially focus on specifying interference scenarios for assessment in terms of the general framework offered by Figure 1.

5. MS Impairments

While initial assessment of terminal link-level performance should be made without consideration of network and terminal implementation aspects, it is considered essential that such aspects be considered as part of the SAIC study. It would appear feasible to specify some network impairments aspects, such as desired signal and interfering signal(s) frequency offsets or behaviour during the guard period, without regard to proprietary MS implementations. Two options present themselves for MS impairments specification:

1. GERAN agrees on a model for UE impairments, including analogue-digital conversion effects, phase noise, AGC, receiver linear amplitude and phase impairments, etc., or

2. manufacturers present performance data for each interference scenario with and without receiver impairments. Impairments modelling in this case is company-specific.

Historically, option 1 has led to protracted and difficult processes for agreeing impairments models. Accordingly, it is proposed that option 2 is preferable.

6. System Simulations

In most aspects (such as cell layout, propagation loss characterization, lognormal fading generation etc.) system simulation for systems equipped with GSM SAIC terminals presents the same challenges as conventional GERAN systems. The mapping from link-level to system-level performance appears, however, to be critically distinct and may represent a significant obstacle to aligning and verifying system simulations. This mapping is frequently proprietary, and is likely to become even more obscured by the presence of interference-suppressing receivers, leading to failure to align simulation results and ultimately – if SAIC is adopted – to confusion within the industry concerning forward link system planning and deployment. Indeed, any lack of transparency is likely to detract from the perceived feasibility of SAIC.

It is proposed therefore that before system simulations are executed, prior agreement on a verifiable method of link to system performance mapping be agreed in GERAN, and it is suggested that companies propose such mappings at GERAN#13.

7. Conclusions

Full and rigorous assessment of GSM SAIC will require specification of a clear and comprehensive set of simulation conditions with which to assess link and system performance. This document proposes a general framework for specifying interference scenarios for link level assessment, along with recommended logical channels and radio channel models. It is proposed that specific interference scenarios defined within this framework be proposed by interested companies for adoption at GERAN#13. It is also suggested that implementation aspects in the MS must also be considered by the feasibility study.  The topic of mapping link-level performance to system-level performance is also identified as a critical issue in GSM SAIC system performance assessment that must be adequately addressed before system simulation methodologies and parameters can be agreed.
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Figure 1. General link-level interference model.




































� A value of 1.5km/h has traditionally been used by GERAN for 1900MHz assessment, and could be substituted. 3km/h is preferred, however.


� That is, where only a single interfering signal is significant.


� Refer to � REF _Ref24702996 \n \h ��Figure 1�.


� Consideration of the 2nd-adjacent interferer etc. is not believed to be necessary for the study.
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