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Proposed Values for Receiver Performance with SAIC

1 Summary

This contribution presents receiver performance simulations for GMSK modulated speech channels for a mobile station receiver with single antenna interference cancellation (SAIC) [1] which will offer GSM capacity improvements by 60 – 100% [2].

The simulation results are presented as a foundation to start definition of tightened receiver requirements on TCH/FS, TCH/EFS, TCH/AFS, TCH/AHS, SDCCH, and SACCH in 45.005 [3]. Improvements by SAIC are 9 dB or more for co-channel interference, so far bigger than the relaxations of the AMR performance requirements [4] [5], which were approved recently for Release 98 [6] and 99 [7]. Definition of tightened requirements should become specific as soon as possible in order to provide full short-term SAIC benefit to network operators with strongly interference-limited network capacity. Tightened requirements are proposed to become mandatory with Release 6.

Since the results presented are all produced by means of a Philips simulator and Philips proprietary SAIC technology, more inputs from other vendors should preferably be presented in TSG GERAN before agreeing on final numbers in 45.005. This contribution is only for information.

All simulations in this contribution are under the assumption that the interferer is random, and it is expected that the same values will also hold for the case when the interferer has a training sequence as per GSM specifications, and this situation is not intended to be precluded. This

situation along with results/requirements for performance in the presence of multiple interferer scenarios is targeted to be presented at the next TSG GERAN meeting.

2 Simulation assumptions

To evaluate SAIC link performance, a random, continuous, GMSK-modulated interfering signal is used. Results are shown for channels which are most relevant for GSM voice network capacity. The simulation results are valid for a MS with realistic DSP performance and RF impairment model. Necessary implementation margin has already been added, so that the results represent possible numbers for tightening 45.005.
In the following table, three different FER characterizations of SDCCH performance are given. For cochannel interference at C/I = 9 dB the FER values would be drastically lower than currently specified ([3], Table 2). Even for C/I = 0 dB the FER values could be specified lower than today at C/I = 9 dB. As another possible way of specification, required C/I for cochannel interference (C/Ic) to achieve 10% FER is shown as well. The specification for SDCCH applies for other channels as well, including SACCH, where actual performance for TU3 (no FH) is better for SAIC, like in the conventional case ([3], Table 2, Note 1). The bold improvement by 10 dB for SDCCH and SACCH due to SAIC will reduce the risk of call drops significantly.

The results for TCH channels are presented as the required C/Ic to achieve 1% FER on the Class Ia bits (in case of AMR, bad frames are detected by CRC only). This approach is in contrast to the current specification of the speech channels TCH/FS, TCH/EFS, TCH/AFS and TCH/AHS ([3], Table 2), but was recently introduced already for TCH/WFS ([3], Table 2j) since it specifies performance at a more realistic point of operation. The bold improvements by SAIC justify changing the method of specification also for the existing channels in order to achieve a realistic and testable specification. To facilitate comparison, the new results are compared with the results of a conventional receiver as simulated before (from [4], TCH/EFS estimated to be identical to TCH/FS). All values have been rounded to the next higher value with a granularity of 0.5dB. The proposed values are lower limited to C/Ic = –3 dB.

The 200 kHz adjacent channel performance is not shown. However, an adjacent channel protection in the range of 16 to 20 dB is again achieved with respect to the new specification proposal, which is still comparable to the current requirement of C/Ic – C/Ia1 = 18 dB ([3], Section 6.3).

3 Summary of results

Table 1:  Reference interference performance for co-channel interference

	GSM 850 and GSM 900

	Type of channel
	TU3

(no FH)
	TU3

(ideal FH)
	TU50 
(no FH)
	TU50

(ideal FH)

	
	Conv
	SAIC
	Conv
	SAIC
	Conv
	SAIC
	Conv
	SAIC

	SDCCH (C/I=9dB) (FER)
	22 %
	2 %
	9 %
	0.1%
	13 %
	0.15%
	9 %
	0.1%

	SDCCH (C/I=0dB) (FER)
	-
	18 %
	-
	7 %
	-
	9 %
	-
	7 %

	SDCCH (FER=10%) (dB)
	13.0
	3.0
	9.0
	-1.0
	10.0
	0.0
	9.0
	-1.0

	TCH/FS                     (dB)
	19.0
	8.0
	10.5
	0.5
	13.0
	2.5
	10.5
	0.5

	TCH/EFS                  (dB)
	19.0
	8.0
	10.5
	0.5
	13.0
	2.5
	10.5
	0.5

	TCH/AFS12.2           (dB)
	20.0
	8.0
	11.5
	0.5
	13.0
	2.5
	11.5
	0.5

	TCH/AFS 10.2          (dB)
	19.5
	6.5
	10.5
	-1.0
	12.0
	1.0
	10.5
	-1.0

	TCH/AFS 7.95          (dB)
	18.0
	4.0
	8.5
	-3.0
	10.0
	-1.5
	8.5
	-3.0

	TCH/AFS 7.4            (dB)
	18.0
	4.0
	8.5
	-3.0
	10.0
	-1.5
	8.5
	-3.0

	TCH/AFS 6.7            (dB)
	17.5
	3.5
	7.5
	-3.0
	9.5
	-3.0
	7.5
	-3.0

	TCH/AFS 5.9            (dB)
	17.5
	2.5
	7.0
	-3.0
	9.0
	-3.0
	7.0
	-3.0

	TCH/AFS 5.15          (dB)
	17.0
	2.5
	6.5
	-3.0
	8.5
	-3.0
	6.5
	-3.0

	TCH/AFS 4.75          (dB)
	16.5
	1.5
	6.0
	-3.0
	8.0
	-3.0
	6.0
	-3.0

	TCH/AHS 7.95         (dB)
	21.5
	11.0
	16.5
	7.0
	17.0
	7.5
	16.5
	7.0

	TCH/AHS 7.4           (dB)
	21.0
	9.5
	16.0
	6.0
	16.0
	6.5
	16.0
	6.0

	TCH/AHS 6.7           (dB)
	20.5
	8.5
	14.5
	4.0
	14.5
	5.0
	14.5
	4.0

	TCH/AHS 5.9           (dB)
	20.0
	7.0
	13.5
	3.0
	14.0
	3.5
	13.5
	3.0

	TCH/AHS 5.15         (dB)
	19.0
	6.0
	12.5
	1.5
	12.5
	2.0
	12.5
	1.5

	TCH/AHS 4.75         (dB)
	18.5
	5.0
	11.5
	0.0
	12.0
	0.5
	11.5
	0.0


Notes:

1. All dB values referring to FER = 1% unless stated otherwise.

2. When C/Ic for FER = 1% is limited to –3 dB, it can even be considered to require FER limits below 1%. 

3. TCH/EFS results estimated from TCH/FS, leading to identical rows.

4. TU50 (ideal FH) results estimated from TU3 (ideal FH), leading to identical columns.

5. Complementing requirements, e.g. RBER on Class Ib, can of course be specified in a reasonable range to characterize the performance completely.

6. For DCS 1800 and PCS 1900 only slight differences are expected.
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