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1
Introduction
In the recent RAN4 meetings, radio link monitoring testing has intensively been discussed and CR for radio link monitoring test cases was agreed in R4-091040 [1]. However, SNR values in the test cases are still TBD. This contribution discusses how the SNR values should be specified.
2
Discussions
In this section, we discuss how to derive SNR values from PDCCH simulation results. Furthermore, we discuss how we consider antenna gain imbalance in the radio link monitoring test cases.
SNR values in out-of-sync and in-sync test cases
Figure 1 and Figure 2 illustrate the SNR values for out-of-sync and in-sync test cases. To derive the SNR values, we propose the following concepts:
· Qin and Qout should be derived from the SNR values in PDCCH demodulation alignment results. It is noted that the alignment results include degradation due to practical channel estimation, but does not include implementation impairments. It is felt that we don’t have to consider implementation margin which are usually considered in the UE demodulation performance requirements, because actual PDCCH BLER would not evaluated in the radio link monitoring test cases. Actually, if PDCCH BLER would be slightly higher than 10%, UE could still maintain radio connections to some extent.
· SNR2 and SNR4 should be set to the middle point between Qin and Qout. It is noted that there would be 4~5 dB difference between Qin and Qout, and therefore unnecessary ping-pong between out-of-sync and in-sync could be avoided.

· SNR3 should be set to 2 dB lower than Qout so that UE could most certainly detect out-of-sync.
· SNR5 should be set to 2 dB higher than Qin so that UE could most certainly detect in-sync. Furthermore, it is proposed that SNR1 should be set to the same as SNR5, although SNR1 is less important than the others and there would be no technical reasons.
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Figure 2
According to the above concepts and our simulation results [2], we proposed the following SNR values:

Table 1
	
	AWGN
	Static 6-tap channel

	
	1x2 (SIMO)
	2x2 (SFBC)
	1x2 (SIMO)
	2x2 (SFBC)

	Qout [dB]
	-11.1
	-11.2
	-6.9
	-6.9

	Qin [dB]
	-7.0
	-7.0
	-2.2
	-2.1

	SNR1 [dB]
	-5.0
	-5.0
	-0.2
	-0.1

	SNR2 [dB]
	-9.0
	-9.0
	-4.5
	-4.5

	SNR3 [dB]
	-13.1
	-13.2
	-8.9
	-8.9

	SNR4 [dB]
	-9.0
	-9.0
	-4.5
	-4.5

	SNR5 [dB]
	-5.0
	-5.0
	-0.2
	-0.1


Antenna gain imbalance
As discussed in the past RAN4 meetings, it was agreed that dual-antenna receiver is mandatory for LTE UE and the performance requirements should be based on dual-antenna receiver. In actual network, however, there would be some degradation due to antenna gain imbalance. Especially in radio link monitoring, thermal noise would play a big role in the UE demodulation performance, and this aspect should also be taken into account. For example, if we assume 10 dB antenna gain imbalance and thermal noise-limited conditions, dual-antenna receiver gain would be negligible and it would be regarded as single-antenna receiver.
Figure 3 presents PDCCH BLER-SNR curves for single-antenna receiver in out-of-sync scenarios. The values for Qout are -9.0 dB and -5.0 dB for AWGN and the static 6-tap channel, respectively. It is noted that 3-dB dual-antenna receiver gain could not be obtained in low-SNR regions due to degradation due to channel estimation errors. It would be true that the Qout value of -5.0 dB seems slightly higher than expected from DL cell coverage point of view, but the proposed SNR values would be acceptable even if we consider antenna gain imbalance in UE dual antenna receiver.
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Figure 3
3
Conclusions
In this contribution, we discussed how the SNR values should specified in the SNR values. The proposed concepts are summarized below:
· Qin and Qout should be derived from the SNR values in PDCCH demodulation alignment results, in which implementation impairments would not be included.

· SNR2 and SNR4 should be set to the middle point between Qin and Qout.

· SNR3 should be set to 2 dB lower than Qout.

· SNR5 and SNR1 should be set to 2 dB higher than Qin.
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