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Introduction

One of the key decisions to take for the LTE system is the multiple access (MA) scheme to be used on the DL and the UL. According to the work plan, we should aim at taking a decision on the MA by RAN#30 (December 2005) for both UL and DL. Given the short time it is important to have a clear framework defining the way the evaluation should be done. This paper provides some initial thoughts as to how the evaluation should be done.

Discussion

1. Requirements for the evaluation

We should keep in mind the following in the evaluation process:

· Only schemes which are in line with the requirements defined by the RAN LTE [1] should be considered in the evaluation process. Requirements from TR 25.812 which can not be met by particular proposals should be highlighted.

· There should not be any contradictions in the evaluation methodology with respect to the RAN LTE requirements.

· The evaluation should purely focus on the MA, so it should be clearly defined what is in the scope of an MA proposal and what is not. Among the different families of multiple access schemes, there exists multiple variants, we should focus on baseline proposals and avoid evaluating variants (assuming these would not be precluded by the MA selection itself). 

· The general trend in terms of complexity impact for each proposal should be outlined. It should particularly be highlighted if the MA has any specific incompatibilities with major techniques such as MIMO.

2. Performance metrics

A number of performance targets have been agreed by the RAN LTE, we recommend that the defined metrics should be reused in the MA evaluation process. The throughput performance requirements are:

Downlink

- User throughput at the 5 % point of the C.D.F., 3 to 4 times Release 6 HSDPA deployed with single Tx and Rx antennas and improved receiver performance type 2.

- Averaged user throughput, 3 times Release 6 HSDPA deployed with single Tx and Rx antennas and Frequency Domain Equalizer.

Uplink

- User throughput at the 5 % point of the C.D.F., 2 to 4 times Release 6 HSUPA deployed with 1 Tx and Rx diversity.

- Averaged user throughput, 2 to 3 Release 6 HSUPA deployed with 1 Tx and Rx diversity.

At this stage we do not need to focus on the overall performance targets but we should aim at reusing the metrics to perform an evaluation of the relative performance of the different MA proposals. Although we need to agree upon the reference performance for Rel’6 UTRAN, this should be looked at separately from the MA selection activity. Once the MA has been selected and the layer 1 is further elaborated then we should do system simulations to ensure the system meets the performance targets defined by the LTE.

The above only includes the throughput requirements we should naturally also analyse the delay performance in line with the requirements in the LTE (not agreed yet).

In order to make a decision it is important that all proponents use the same minimum set of core performance metrics.

3. Simulation methodology

Given the very aggressive timeframe, it is important to be able to agree as soon as possible on a common simulation methodology. When relevant we should aim as much as possible at reusing the simulation methodology used in previous studies (e.g. HSDPA, EUL).

3.1 System level assumptions

We propose to use the set of parameters defined in table 1 as a reference for the system performance evaluation. It is important not to have any redundant parameters in order to limit as much as possible the number of simulations required..

Table 1: system simulation assumptions

	Parameter
	Value
	Comments

	Carrier frequency
	900 MHz

2600MHz
	2 frequency bands shall be simulated.

	Channel bandwidth
	1.25 MHz 

10 MHz
	For 900MHz frequency

For 2600MHz frequency

	Cellular layout
	Hexagonal Grid
	Tri-sectored cells

	Inter-site distance
	1000m
	Urban macrocell

	Frequency reuse
	1
	

	Propagation Model
	Okumura-Hata
	Typical model used for the 900 MHz band

	Slow fading model
	As per UMTS 30.03, B.1.4.1.4
	Standard deviation of 8 dB

	Correlation between sites
	0.5
	

	Correlation between sectors
	1.0
	

	Correlation distance of slow fading
	50m
	

	Fast fading model
	PB3
	Performance should also be validated for VA120.

	BS maximum power
	43 dBm
	

	Pilot overhead
	10 %
	

	BS antenna gain
	14 dBi
	

	UE antenna gain
	0 dBi
	

	UE Noise Figure
	9 dB
	

	Scheduling
	Proportional-fair  (PF)
	The principle of the PF reference scheduler should be defined. Minimum description should be agreed for both UL and DL (might need separate definition). 

	HARQ
	Chase Combining, 
	With a given maximum number of retransmissions

	Traffic models
	Full buffer, gaming model
	


Two scenarios should be evaluated to make sure the proposed MA is robust enough:


· system performance at low load (e.g. 1 or 2 users).

· system performance at high load.

3.2 Link level assumptions

In order to facilitate the evaluation of performance with a clear focus on the MA it is important to have a common agreement on link level parameters which are not inherently part of the MA. Table 2 outlines some parameters which could be common to the different in the evaluation of the MA.

Table 2: link level assumptions

	Parameter
	Value
	Comments

	Channel Coding
	e.g. Turbo Coding 1/3
	New coding proposals can be examine separately from the MA selection work.

	Modulation
	QPSK, 16 QAM, 64QAM
	

	TTI
	2 ms
	Same as HSDPA and HSUPA for initial comparison.  It may need to be shorter for the final layer 1 proposal due to the tight delay requirements (can be handled separately from MA selection).

	MIMO configuration
	UL: (1,2)

DL: (1,1)
	(Tx, Rx)

No MIMO on DL.. In a first stage MIMO is not simulated.


Conclusion

This paper gives Vodafone view as to how the evaluation should be handled of the multiple access scheme keeping in mind that the objective of simulations is to provide sufficient background to allow a decision on the MA by RAN#30. It is important to make the evaluation process as efficient as possible in order to be able to meet the milestones defined in the workplan.
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