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1. Introduction

The current AMR rate adaptation test includes a fixed normalization factor to accommodate improved receiver performance. However, difficulties arise for advanced receivers such as DARP, where the degree of performance improvement varies with C/I level. This document suggests more than one normalization factor may be required in order to mirror the non-uniform performance improvement offered by DARP receivers. 

2. AMR Rate Adaptation Test 

TS 45.009 (e.g. [1]) describes the process of downlink (DL) AMR rate adaptation. This is done via Codec Mode Request (CMR) generation by the MS and subsequent responses via in-band Codec Mode Indication (CMI) signalling by the DL Mode Control unit to instruct the MS on mode selection from the currently defined Active Codec Set (ACS). Section 3.4.2 of TS 45.009 describes the companion codec mode thresholds used to identify the appropriate CMR based on the Quality Indicator, itself derived from the observed normalized C/I ratio defined in TS 45.009 Section 3.3.1, and defined as “an equivalent carrier to interferer ratio”. The reference channel condition for the normalized Quality Indicator is defined as the Typical Urban 3 km/h channel with ideal frequency hopping at 900 MHz.

Importantly, in the context of an advanced receiver (and as described in Section 3.3.1 of TS 45.009) when generating the Quality Indicator, the MS may apply a fixed normalization factor, indicated as Norm_factor in this document, to compensate for higher receiver performance. The effect of the normalization factor is to conduct the test at lower test levels. This approach is captured in the language of Sections 14.10.1.2 (TCH/AFS) and 14.10.1.2 (TCH/AHS) of TS 51.010, which state:
If required, the above test levels shall be reduced by the fixed normalization factor defined in sub-clause 3.3.1 of TS 45.009 to account for potential improved receiver performances.

Conformant behaviour of the MS implementation is checked using the test protocol defined in Section 14.10 of TS 51.010. Specifically, and using ‘Initial Configuration’ of the TCH/AFS assessment procedure described in Section 14.10.1.4.2 as an example, an ACS of size 3 is configured (Step 1b) according to Table 1.

	Codec Mode
	TCH/AFS in kbit/s

	CODEC_MODE_3
	12,2

	CODEC_MODE_2
	7.95

	CODEC_MODE_1
	4,75


Table 1 – ACS configuration.

An associated set of thresholds is signalled (Step 1b) according to Table 2.

	MC'/MR'
	THR_MC_Dn(MC)/
THR_MR_Dn(MR)
	THR_MC_Up(MC)/
THR_MR_Up(MR)

	CODEC_MODE_3
	Thr1d = 12.5 dB
	+ 

	CODEC_MODE_2
	Thr2d = 6.5 dB
	Thr1u = 14.5 dB

	CODEC_MODE_1
	 
	Thr2u =  8.5 dB


Table 2 – Test thresholds.

Using the single-interferer (I1) test condition, the input C/I ratio is then initially set to
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, and a check is made that the CMR is requesting the 12.2kbps mode. Then, the C/I offered to the MS is reduced to 
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below Thr1d, i.e. to
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, with the requirement that the CMR reported after 200ms be 7.95kbps or less with a specified probability (Section 14.10.1.5). Finally, the input C/I is reduced to 
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 below Thr2d, or to 
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 with the requirement that the CMR report the 4.75kbps mode after 200ms with the specified probability. Subsequently, the test protocol checks adaptation when the C/I level is increasing rather than decreasing. Specifically, the input C/I is set to 
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 above Thr2u, i.e. to
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, and the CMR is required to switch to indicate the 7.95kbps mode or higher after 200ms with a specified probability (Section 14.10.1.5). Finally, the input C/I is set to 
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higher than Th1u, i.e. to
[image: image9.wmf])

_

5

.

18

(

factor

Norm

dB

-

, and the change in the CMR to indicate 12.2kbps is checked.

The above provisions in the specifications for dealing with receivers with higher performance assume that the performance of the advanced receiver is uniformly better than that of the conventional receiver. However, DARP is an advanced receiver offering large gains over conventional receiver at low 
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 but only marginal gains at high
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. Such improved receiver performance is unfairly penalized by the reduction of all test levels by a single fixed normalization factor. For instance, in the downgrade portion of 14.10.1.2, when input 
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 is low, we would need to test at lower input test level and hence would require a larger normalization factor to compensate for DARP gain in order to pass the test. However, for the higher input 
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levels, there might be no need for such a normalization factor. Hence a fixed normalization factor might not be sufficient to pass both the "upgrade" and "downgrade" portions of the test [1].

3 Alternate approach
Currently, the test specifies a single normalization factor.  We propose the consideration to use two normalization factors to mitigate the effects of non-uniform gain across the range of C/I.  While it is possible to specify more than two normalization factors to further compensate, it is recommended that this be avoided due to possible impact on the integrity of the tests.

Two fixed normalization factors would be used: Norm_factor1 and Norm_factor2, on the two different input test levels (during both "upgrade" and "downgrade" parts of the test) to allow DARP to successfully complete the testing procedure.

That is, for the downgrade part of the test the input levels for the AFS tests could be modified as

1. 12.5dB-4dB-Norm_factor to 12.5dB-4dB-Norm_factor1
2. 6.5dB-4dB-Norm_factor to 6.5dB-4dB-Norm_factor2
Similarly, for the upgrade part of the test the input levels for the AFS tests could be modified as

1. 8.5dB+4dB-Norm_factor to 8.5dB+4dB-Norm_factor2
2. 14.5dB+4dB-Norm_factor to 14.5dB+4dB-Norm_factor1
Similar modifications can be made for the AHS tests.

A modification of the conformance specification TS 51.010 in the following manner is suggested.
If required, the test levels, for both upgrade and downgrade parts of the test, shall be reduced by two fixed  normalization factors, corresponding to the test levels, as defined in sub-clause 3.3.1 of TS 45.009 to account for potential improved receiver performances.

3. Conclusion

DARP terminals are disadvantaged in the AMR rate adaptation test in Section 14.10 of TS 51.010 due to their variable performance improvement over conventional receivers. However, the degree of performance improvement may be adequately tracked by increasing the number of fixed normalization factors allowed from one to two, thereby more adequately tracking the improved receiver performance of DARP over the conventional receiver.
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