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1 Introduction

Two kinds of link error prediction methods have been suggested as an interface between link and system simulations in TR 25.896.

1. Short-term (ST) SNR approach

a. Involves running link simulations for all channels and data rates with realistic channel estimation

2. Equivalent SNR using convex metric (ECM) approach

a. Involves using an SNR metric based on Shannon channel capacity formula to reflect the performance loss due to channel gain variations

b. Includes the effect of a weak pilot in the SNR calculation
In this document, we compare performance of ECM and ST approaches with different channel models. The comparison is done for single transmissions only.
2 Simulation Setup

The link level simulation parameters are detailed in Appendix. The ECM method is described in [1] and is outlined here as follows:

1. Each 10ms frame is partitioned into M segments
2. Effective modulation symbol SNR with channel estimation noise is computed for each segment 
a. Imperfect channel estimation involves a non Gaussian term when calculating the effective SNR. This term is not accounted for here.

b. DPCCH format is assumed to be 0 ( the associated pilot bit duty cycle is 60%. This is taken into consideration when computing the channel estimation noise.

3. SNR in M segments is mapped into an equivalent frame SNR by using the convex metric based on BPSK channel capacity. 
4. For high doppler scenarios, the segment size may not be small enough to approximate the fading with piece-wise AWGN channel. Therefore, a capacity penalty factor Q could be introduced.
5. The BLER is obtained by applying the equivalent frame SNR to an AWGN reference curve.
3 Performance

In Figures 1 and 2, the performance of ECM and short term approach with PA3 and PB3 channels is shown. The segment size is one slot. With 3 kph channel models, the channel gain in each slot can be assumed to be constant. 
For a higher doppler, a smaller segment size is needed to approximate the fading channel as the piece-wise AWGN channel. Therefore, for VA30 the segment size is chosen to be 1/10 slot and for VA120 it is 1/40 slot. The corresponding performance is given in Figures 3 and 4. 
From these results, it is observed that with ideal channel estimation, ECM and short term approach results match very well. With realistic channel estimation, the effect of non Gaussian noise component is seen with different channel models.
One of the rationales of using the ECM approach is to bypass all the link level curves as required for the ST approach. If the system level simulation has a 1-slot resolution, the segment size cannot be smaller than 1 slot. Figures 5-8 show the performance for ECM approach when the segment size is fixed at 1 slot for high speed channel models with different capacity penalty factor Q. 
With both VA30 and VA120 a capacity penalty factor Q=1.0 (i.e., no capacity penalty) aligns the ECM results with ST results.
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Figure 1: ECV vs. ST – PA3, segment size 1 slot
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Figure 2: ECM vs. ST – PB3, segment size 1 slot
[image: image3.wmf]
Figure 3: ECM vs. ST – VA 30, segment size 1/10 slot
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Figure 4 ECM vs. ST -- VA 120, segment size 1/40 slot
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Figure 5 ECM vs. ST -- VA30, segment size 1 slot, perfect pilot
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Figure 6 ECM vs. ST -- VA30, segment size 1 slot, imperfect pilot
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Figure 7 ECM vs. ST -- VA120, segment size 1 slot, perfect pilot
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Figure 8 ECM vs. ST -- VA120, segment size 1 slot, imperfect pilot
4  Conclusions
ECM approach has been proposed as an alternative interface between link and system level simulations. ST approach involves generation of numerous link level curves, while ECM approach requires generation of a single reference AWGN curve per transport block size and channel code rate, along with the penalty factor associated with each channel model. For the specific combination of single transmission data rates and channel models considered in this contribution, it is seen that the ECM approach aligns with ST approach within 0.2 dB.
For EUL, the scenario could be different due to the following reasons:

1. Shorter TTI

2. Higher code rate

3. L1 re-transmissions with IR

With this backdrop, the applicability and validity of ECM approach to model link level performance in system simulations needs to be shown with a variety of data rates, code rates, re-transmissions and channel models.
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Appendix

	Parameter
	Value

	Channel Estimation
	From pilot, 2 slots

	DPCCH slot format
	0

	Transport Format
	32 kbps

	TTI
	10 ms

	Modulation
	BPSK

	Channel Coding
	Rate 1/3 Turbo Code

	DPDCH/DPCCH
	4 dB

	Inner Loop Power Control
	+/- 1 dB

	OLPC UP Step Size
	0.5 dB

	PC  feedback delay
	1-slot

	PC command BER
	4%

	PC command Frequency
	1500 Hz

	Channel Model
	PA3, PB3, VA30, VA120

	Number of Rx antennas
	2











