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Updated Link-2-System mapping
1 Introduction
There have been several discussions on how to model link level performance to system level simulations for the MUROS/VAMOS study. In GERAN43#, a new L2S approach was presented in [1]. In this contribution, one updating approach and its verification are further described, in which, new SAIC algorithm is considered as well.
2 Methodology
As described in contribution [1], the mapping tables were generated using C/I, D/I and SCPIR as inputs. In system level simulation, BER is generated by searching mapping table of (C/I, D/I,SCPIR)(BER. Within ZTE study, there are 3 approaches to generate FER have been considered.
Approach 1

Search table with instant CIR ,DIR and SCPIR to generate FERi burst by burst. For example, in one HR block, FER1 to FER4 of 4 bursts are generated. Then the FER of this block is calculated according to:

FER = (FER1+FER2+FER3+FER4)/4












(1)
In which, we consider FERi as the Rx quality of a frame under a specific radio condition. 

Approach 2

Apply the same method as approach 1, generate 4 FERi values (FER1，FER2，FER3，FER4). Then the FER of this block is calculated according to:


[image: image1.wmf]4

4

3

2

1

)

1

)(

1

)(

1

)(

1

(

1

FER

FER

FER

FER

FER

-

-

-

-

-

=










(2)
In which, 
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 is assumed as the right ratio of a burst under instant radio condition, so 
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 indicates the right ratio of a frame.

Approach 3

Two mapping tables are generated with link level simulation for （CIR，DIR, SCPIR）->BER and (MEAN_BEP, CV_BEP) -> FEP.

During system simulation, FER will be generated after two steps. Firstly, search the (CIR,DIR, SCPIR)->BER mapping table burst by burst using the instant CIR, DIR and SCPIR values. For example, an HR block, 4 BER (BER1, BER2, BER3, BER4) values are generated. Then calculate the mean_BEP and CV_BEP according to the BER values. Secondly, search mapping table of (MEAN_BEP, CV_BEP) -> FEP, to generate a FEP.

In this approach, quality spread all over 4 burst of a frame is considered, the real radio condition is better modeled. 

Summary

In ZTE’ s former MUROS/VAMOS study, both approach 1 and approach 2 have been used, and in [1] and [2] results using approach 1 was presented. It’s understood that approach 1 is a simplified solution, but the weakness is observable.
After GERAN #43, it’s been updated of the FER generation to approach 3.
Note: Within the 3 dimensions, C/I was defined as the ratio between signal (wanted and unwanted) and the total power of all the interference. D/I was defined as the power ratio between the strongest external interference and the rest of the interference. SCPIR was defined as the power ratio of the wanted signal and unwanted signal.
3 Updating of SAIC receiver algorithm (updated)
Two types of SAIC algorithms were considered:
1) SAIC based on IRC

It is assumed that the signal is not correlated in time domain, but only in spacial domain. So, the whitening filter can be obtained from the spacial noise, which contains both the interference and white noise. Then, the received signal is whitened by using this whitening filter. 
2) SAIC based on STIRC

It is assumed that signal is correlated both in time domain and spacial domain. So, the whitening filter can be obtained from the spacial and time noise, which is contains the interference and white noise. Then, the received signal is whitened by using this whitening filter.

By link level simulation, it’s observed that the TCH performance with STIRC SAIC in DTX-1 is almost 10 dB better than IRC SAIC; and 1.5 dB better in DTX-2, but 6 dB worse in sensitivity. It seems that although the interference cancelation ability is enhanced in some scenario, the noise resistance performance will be degraded.

On another side, STIRC introduces higher complexity to the system which is considered of less necessary. 
In [1][2], for receiver STIRC SAIC was considered, but based on the above consideration, it’s been updated to IRC SAIC in the link level simulation.
4 Maps

Figure 1 and 2 are the downlink L2S maps of FER and BER for HR codec with STIRC SAIC receiver, using approach 1. 
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Figure 1.  BER of L2S mapping for STIRC SAIC receiver
[image: image5.png]08

06

0.4

02




Figure 2.  FER of HR L2S mapping for STIRC SAIC receiver
Figure 3 and 4 are the downlink L2S maps of FER and BER for AFS 5.9 with SIC SAIC receiver, using approach 3. 
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Figure 3.  BER of L2S mapping for SAIC receiver
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Figure 4 FER of L2S mapping for SAIC receiver,
5 Verification methodology

5.1 Interference scenarios

To verify the approach presented here, the MTS-1 and MTS-2 scenario are applied. GMSK signal is assumed as the external interference.
5.2 Adjacent channel interference

18dB attenuation is assumed for adjacent channel interference.

5.3 Modulation
In the simulation evaluation, the 
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-QPSK constellation is assumed for the modulator. The SCPIR is set to [-8dB, -4dB, 0dB, 4dB, 8dB]. More, GMSK is evaluated as well.
5.4 Simulation assumptions

The simulation assumptions are summarized in Table 1.

Table 1 Simulation assumptions.

	Parameter
	Value

	Channel profile
	Typical Urban (TU)

	Terminal speed
	50 km/h

	Frequency band
	900 MHz

	Frequency hopping
	Ideal

	Speech codecs
	AHS 5.9

	Carrier modulation
	α-QPSK (-8dB, -4dB, 0dB, 4dB, 8dB), GMSK

	Interference scenario
	MTS-1

MTS-2

	Interference modulation
	GMSK

	Receiver type
	STIRC SAIC Receiver
IRC SAIC Receiver

	Frequency offset of external interferers
	N(50 Hz, 17 Hz)

	Extrnal interference signal TSC
	pseudo random bits


6 Results
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	Figure 5.  MTS-1 GMSK (top left), MTS-1 Alpha-QPSK (top right), MTS-2 GMSK (bottom left), MTS-2 Alpha-QPSK (bottom right). STIRC SAIC receiver, L2S approaching 1.
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	Figure 6.  MTS-1 GMSK (top left), MTS-1 Alpha-QPSK (top right), MTS-2 GMSK (bottom left), MTS-2 Alpha-QPSK (bottom right). IRC SAIC receiver, L2S approaching 3.


7 Conclusion
Updated link-2-system mapping method and SAIC receiver are presented in this paper and it has been verified for interference scenarios MTS-1 and MTS-2. The performance has seen to be in line with the link level BER performance experiencing difference in up to 0.2 for most cases. In a few scenarios difference in performance of up to 0.5 dB is also observed.
All the updating on L2S mapping will be applied to further VAMOS study and results are expected to be presented in the coming GERAN meeting.
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