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Rx Performance Requirements for EGPRS2 Uplink

1. Introduction

This contribution is an update to [1] and proposes performance requirements for EGPRS2 uplink. The proposed values are attached with this document and are collected in the format proposed by Ericsson [4].

2. NOtes

1. The simulation results are based on the latest version of 45.003 plus the CR agreed at the ad hoc in April [2]. 
2. The proposed limits for EGPRS2-B with fading channel refer to diversity with two antennas (equal gain and uncorrelated fading paths assumed).
3. The proposed limits for static channel always refer to the case of single antenna. 

4. For EGPRS2-A all limits proposed refer to single antenna.

5. In an initial comparison with a few samples, TSC0 seemed to perform worse than the other TSC numbers to a larger extent than what can be explained by power differences. In order not to be too optimistic, TSC0 was used for the simulations and enough margin was added to accommodate the power differences of up to 0.07 dB between bursts with TSC0 and TSC6 [3]. Furthermore, the actual signal powers of wanted signal and interferer were calculated in the simulator to ensure correct levels irrespective of the TSC number. However, since the performance with the other TSC numbers cannot be checked thoroughly, there is a theoretical risk that the margin is too small to accommodate any variation in BLER performance between the TSC numbers which might arise from different suitability for channel estimation under other conditions than those initially checked.

6. Where the same limit applies to different combinations of frequency band and propagation profile, some simulations were run to check if the results fit to the other cases as well, and several values needed to be relaxed.

7. In a few cases values are proposed at 30 % BLER as 10 % BLER could not be achieved for these cases. These are indicated in the spread sheet. Also some values are not achievable at this time. These are also indicated in the attached spread sheet.

8. For the cases where one company can only meet a BLER of 30 %, the other companies are asked to provide limit proposals for 30 % BLER as well to facilitate the comparison and the agreement. For this reason, an alternative requirement for 30 % BLER is offered in one case.
9. Based on the proposed simplifications [5], proposals for all HUGE/LATRED requirements are now provided. However, proposals for legacy EGPRS/LATRED requirements are not available yet.

3. Interference Level
For the co-channel interference (CCI) simulations, a wanted signal level around -80 dBm was assumed. Although this will be rather pessimistic in some of the EGPRS2-A cases, results for level A are shown. However, for EGPRS2-B with 2 antennas, reference performance can be achieved for C/Ic < 0 dB in some cases, and with an interferer level of -93 dBm, the wanted signal level will not be much higher than in the sensitivity case. Hence the fixed interferer level of -93 dBm will somewhat result in a mix between a sensitivity and a CCI case. No results are available for this scenario yet. 

Also for adjacent channel interference (ACI) at 200 kHz offset, no results can be presented yet since either the wanted signal level or the interference level needs to be fixed first. The legacy formula to determine the wanted signal level cannot be used because either corresponding CCI requirements which are used in the formula have not been agreed yet, or, in the case of table 2x (wanted signal narrow), will not be defined at all. Since the C/Ia1 can vary in a wide range from about -30 to +40 dB, care needs to be taken that the wanted signal and the adjacent channel interferer are always sufficiently stronger than the thermal noise. However, all the ACI requirements are for fading channels and hence in these cases the average signal levels must always be well below the maximum input level required on a static channel (otherwise the receiver may be overloaded in some of the bursts). One way to derive the level of the 1st adjacent channel interferer could be to add the usual ACP of 18 dB for 200 kHz to the co-channel interference level, resulting in:

Ia1 = Ic +18 dB = -93 dBm +18 dB = -75 dBm.

For the 2nd adjacent channel, the wanted signal level in EGPRS is the same as in the co-channel case and the 2nd adjacent channel interferer is 50 dB stronger than the co-channel interferer, namely -43 dBm instead of -93 dBm. This level of -43 dBm would be far too high for the 1st adjacent channel interferer, hence if the interferer levels are fixed for EGPRS2, separate levels will be needed for the 1st and the 2nd adjacent channel. Whether EGPRS2 can reach the legacy services' adjacent channel protections – on which the above interferer levels are based – is however questionable.

For level B with wanted signal wide, the old ACP values will not be achievable because of the larger overlap between the wider interferer spectrum and the wider Rx filter than in the legacy case. For wanted signal narrow, an ACP of 50 dB is not realistic either since there is no CCI performance with wanted signal narrow to compare with, and comparing with the CCI performance using wanted signal wide will be unfavourable. GERAN WG1 is invited to discuss if C/Ic for wanted signal wide should be used as a reference for the red requirements listed in the following table about EGPRS2‑B adjacent channel performance which is copied from TS 45.005 section 6.3.
	Modulation of wanted signal
	
	
	QPSK
	16-QAM
	32-QAM
	Pulse shaping filter 

	‑
	for adjacent (200 kHz) interference
	C/Ia1
	=
	See tables
	See tables 
	See tables 
	

	
	
	
	
	2x and 2y
	2x and 2y
	2x and 2y
	narrow

	
	
	
	
	      2z
	      2z
	     2z
	wide

	‑
	for adjacent (400 kHz) interference
	C/Ia2
	=
	C/Ic –[50] dB
	C/Ic –[50] dB
	C/Ic –[50] dB
	narrow

	
	
	
	
	C/Ic –[tbd] dB
	C/Ic –[tbd] dB
	C/Ic –[tbd] dB
	wide

	‑
	for adjacent (600 kHz) interference
	C/Ia3
	=
	C/Ic –[58] dB
	C/Ic –[58] dB
	C/Ic –[58] dB
	narrow and wide



Otherwise, the requirements for narrow pulse shaping filter referring to C/Ic should better be removed. 
A general observation concerning also EGPRS2-A is that higher order modulation is more sensitive to inter-symbol interference than 8-PSK. Hence narrow filtering to suppress ACI will cause a higher error floor than in legacy EGPRS. Further investigations will be needed to check what adjacent channel protections EGPRS2 receivers can reach.
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