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Updated L2S mappings for WIDER
1. Introduction

In this contribution, an updated link to system interface for the EGPRS2-B DL receiver is described.

Factors used to differentiate the different types of interference (e.g. ACP in the case of ACI) sre updated so that any interference processing used in the whole receiver chain is fully taken into account. In the old WIDER interference profiles [3], these factors were only based on the front-end filter, leading to increased levels of the ACI.

Also, the link level simulations used to generate the link level mappings have been updated so that the performance is better aligned to a MS vendor's receiver performance.

The updated link to system interface is used in [1] to derive new proposed WIDER interferer profiles.

2. Simulation assumptions

The link level simulator was configured using the assumptions in Table 1. Transmitter and receiver impairments were enabled in the simulator. Table 2 gives the parameters used in the impairment models.
Table 1. Link level simulator assumptions.
	Parameter
	Value

	Channel profile
	Typical Urban (TU)

	Terminal speed
	3 km/h

	Frequency band
	900 MHz

	Frequency hopping
	Ideal

	Interference/noise
	Interference profile

AWGN

	Modulation backoff
	None

	Antenna diversity
	No

	Equalizer
	Trellis based equaliser


	Tx pulse shape
	Reference: Lin. GMSK pulse
Wide: WIDER candidate #2

	Rx filter
	RRC 325kHz before windowing, roll-off 0.3

	Tx/Rx impairments
	Both enabled

	Simulation length
	20000 bursts per simulation point


Table 2. Parameters used in the Tx and Rx impairment models.
	Parameter
	Value

	
	BTS Tx
	MS Rx

	Phase noise [degrees (RMS)]
	1.0
	1.0

	I/Q gain imbalance [dB]
	0.05
	0.2

	I/Q phase imbalance [degrees]
	0.2
	1.5

	DC offset [dBc]
	-50
	-40

	Frequency error [Hz]
	8
	25

	PA model
	-
	-


3. Link Level performance
Figure 1 shows the updated link level performance of the EGPRS2-B receiver for the wide pulse and the reference pulse. The interference profile that was used was the multi-interferer WIDER-1 (BCCH) [2] shown in Table 3. When compared to [3], a significant improvement in the performance can be seen for the reference pulse.

Table 3. WIDER-1 (BCCH) interference profile.
	Interfering Signal
	Interferer relative power level

	Co-channel narrow

Co-channel wide

Adjacent narrow

Adjacent wide
	0 dB

-14 dB

8 dB

-3 dB
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Figure 1. EGPRS2B DL throughput envelopes using reference and wide pulse with and without RF impairments in WIDER-1 BCCH scenario.
4. Legacy Voice Receiver

4.1 front-end filter

For the legacy voice receiver, the contribution of each interferer type (in this case: CCI narrow, CCI wide, ACI narrow & ACI wide) to the total interference has been characterised by its residual interference at the output of the front-end filter (its in-band interference).
The calculation of in-band CIR was obtained by applying the relavant attenuation of factors for each interferer type that is present in the system before taking the sum. In Table 4, the attenuation factors are given for each interferer type when assuming a LGMSK front-end filter truncated to -160...+160 kHz.

Table 4. Attenuation factors for a legacy voice receiver.
	Interferer
	ACI
	CCI

	Ref (LGMSK)
	18 dB
	0 dB

	Wide (cand. #2)
	12.1 dB
	1 dB


The mappings used to model the legacy voice receiver were generated from data collected from a link level simulator which closely resembled the conventional receiver of a mobile vendor. 
5. EGPRS2 Receiver

5.1 Receiver model front end
A state-of-the-art receiver could be expected to perform some kind of interference processing that is in addition to the front-end filter.

To take into account the contribution of an interferer type to the overall interference as seen by the EGPRS2 receiver, the attenuation factors were obtained using simulated raw BER curves for each of the respective interferer types rather than from the attenuation provided by the front-end filter alone.
This is expected to lead to a L2S interface that better reflects the properties of the different types of inteferer.
In the Figure 2 and Figure 3 below, the CIR to raw BER performance curves are given for each interferer type, and also for each carrier modulation (QPSK, 16-QAM, 32-QAM) and each carrier pulse shape (reference, wide).
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Figure 2. C/I to raw BER performance curves for each interferer type and carrier modulation (reference carrier pulse shape).
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Figure 3. C/I to raw BER performance curves for each interferer type and carrier modulation (wide carrier pulse shape).
The difference in receiver performance for each interferer type (as a function of carrier modulation and pulse shape) has been summarised by taking a BER point of reference. Table 5 and Table 6 gives the C/I performance at 10% BER when the carrier assumes the reference pulse and wide pulse respectively.

Table 5. C/I performance at 10% BER (carrier assumes the LGMSK).
	C=NB
	CCI NB
	ACI NB

	QPSK
	7.77
	-7.36

	16QAM
	14.48
	5.65

	32QAM
	18.11
	12.70


Table 6. C/I performance at 10% BER (carrier assumes the wide).
	C=WB
	CCI NB
	ACI WB
	ACI NB
	CCI WB

	QPSK
	5.34
	-4.59
	-9.90
	6.20

	16QAM
	11.51
	3.27
	-1.09
	12.18

	32QAM
	14.92
	7.68
	3.76
	15.67


To obtain a measure of an interferer type's contribution to total interference as seen by the whole receiver, each interferer type was normalised to the CCI inteferer (CCI NB when C=NB, and CCI WB when C=WB). The resulting attenuation factors are shown in Table 7 and Table 8. A calculation of the total interference in the system simulator can then be obtained by applying the relavant attenuation of factors for each interferer type that is present before taking the sum.
Table 7. Attenuation factors for a EGPRS2 receiver (C = LGMSK pulse).
	C=NB
	ACI NB

	QPSK
	-15.13

	16QAM
	-8.83

	32QAM
	-5.41


Table 8. Attenuation factors for a EGPRS2 receiver (C = wide pulse).
	C=WB
	CCI NB
	ACI WB
	ACI NB

	QPSK
	-0.86
	-10.79
	-16.10

	16QAM
	-0.67
	-8.91
	-13.27

	32QAM
	-0.75
	-7.99
	-11.91


5.2 Initial interference profile
The initial interference profile which was used to generate the WIDER interference profiles in [1] was the DTS-2 interference profile from [4] (with the noise component excluded).

For the mappings with the wide pulse, the interferers were substituted with wide pulse interferers.
All power levels are relative to the power of dominant co-channel interferer in each scenario

5.3 First Stage Mapping
In this section, the 1st stage mappings used are shown that were generated from the updated link simulator. The old mappings are shown for reference. Figure 4 shows the mappings for the reference pulse and Figure 5 shows the mappings for the wide pulse.

Note that Rx impairments have not been assumed in the old mappings shown, while Rx only have been assumed in the updated mappings.
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Figure 4. Mappings for the reference pulse (updated vs old).
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Figure 5. Mappings for the wide pulse (updated vs old).
5.4 Second Stage Mapping
In this section, the second stage mappings are given, i.e. the expected BLER as a function of the mean (µ) and the variance (σ) of the uncoded BER for each burst of the RLC data block or speech frame that was predicted by the 1st stage mapping.
In the case of DBS-11 and DBS-12, the RLC data block is interleaved over a single burst, hence the variance in these cases is zero. 
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6. Verification
FFS.
7. Conclusion

In this contribution, an update to the link to system mapping for WIDER has been presented.

The changes include:

· factors used to differentiate the different types of interference (e.g. the ACP in case of ACI), which are based on raw BER performance so that any interference processing used in the whole receiver chain is taken into account.
· an updated receiver performance of the EGPRS2-B DL receiver

The mappings used the DTS-2 interference profile as an initial profile in order to update the interference profiles in [1]. Any updates to the mappings should be based on these updated interference profiles.
It is proposed to update Section 8.2 of the Technical Report [2] (Link to system interface), to take these findings into account.
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