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1. Introduction

Radio link monitoring tests are part of phase II-A test suite [1]. It was discussed during an ad hoc session that out of sync and in sync states could be created by setting appropriate levels of SNR [2]. If this methodology is accepted the SNR levels have to be aligned and the aligned values are to be used in the test cases [3-4]. In this contribution we provide SNR distribution for different antenna and bandwidth configurations proposed for the tests [3-4]. 

2. Scenarios and Assumptions
The core radio link monitoring requirements are specified for all allowed bandwidths and antenna configurations [5]. In [3-4] we have proposed to limit the test cases for the following scenarios:

· BW: 1.4 MHz, antenna configuration: 1x2 (SIMO)

· BW: 1.4 MHz, antenna configuration: 2x2 (MIMO)

· BW: 10 MHz, antenna configuration: 1x2 (SIMO)

· BW: 10 MHz, antenna configuration: 2x2 (MIMO)

This means altogether 4 test cases are suggested for E-UTRAN FDD and 4 for E-UTRAN TDD.

In the next section we will provide simulation results representing SNR versus hypothetical PDCCH BLER for out of sync (DCI format 1A) and in sync (DCI format 1C) for the above scenarios for both E-UTRA TDD and FDD. The simulated SNR is that of the cell specific reference symbols. According to the core requirements the downlink radio link quality for the purpose of radio link monitoring should be derived by the UE from the cell specific reference symbol [5]. These results corresponding to the hypothetical PDCCH BLER have already been shown to match quite accurately with the true PDCCH BLER and that principle has been the basis for setting the core requirements [7].
The DCI formats for in sync/out of sync detection, PDCCH/PHICH power boosting, OFDM control symbols etc, which are used in simulations, are according to the core requirements [5]. The results are without DRX so out of sync and in sync periods are 200 ms and 100 ms respectively. The remaining simulation assumptions are the same as previously agreed and used for deriving the core requirements [6]. Results are only provided in AWGN since the tests are suggested to be done in AWGN.    
3. Simulation Results

3.1. E-UTRA FDD 10 MHz Case
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Figure 1: SNR distribution for DCI format 1A for 10 MHz E-UTRAN FDD in AWGN; Out of sync detection
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Figure 2: SNR distribution for DCI format 1C for 10 MHz E-UTRAN FDD in AWGN; In sync detection

The recommended out of sync and in sync SNR levels including implementation margins for these FDD scenarios are given in table 1. The SNR levels in (1x2) are lower compared to those in (2x2) because of higher PCFICH/PDCCH power boosting (3 dB higher) used in the former scenario. The same explanation applies for rest of the scenarios in the subsequent sections (tables 2-4).
Table 1: Recommended SNR levels for in sync and out of sync in 10 MHz FDD case

	Scenario
	SNR [dB]

	Bandwidth [MHz]
	Antenna configuration
	In sync level
	Out of sync level

	10 MHz
	1x2
	-6.5
	-13.5

	10 MHz
	2x2
	-3.5
	-10.5


3.2. E-UTRA TDD 10 MHz Case
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Figure 3: SNR distribution for DCI format 1A for 10 MHz E-UTRAN TDD in AWGN; Out of sync detection
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Figure 4: SNR distribution for DCI format 1C for 10 MHz E-UTRAN TDD in AWGN; In sync detection

The recommended out of sync and in sync SNR levels including implementation margins for these TDD scenarios are given in table 2. Compared to the similar FDD cases, the TDD out of sync levels are 1 dB higher for both SIMO and 2x2.

Table 2: Recommended SNR levels for in sync and out of sync in 10 MHz TDD case

	Scenario
	SNR [dB]

	Bandwidth [MHz]
	Antenna configuration
	In sync level
	Out of sync level

	10 MHz
	1x2
	-5.5
	-12.5

	10 MHz
	2x2
	-3
	-9.5


3.3. E-UTRA FDD 1.4 MHz Case
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Figure 3: SNR distribution for DCI format 1A for 1.4 MHz E-UTRAN FDD in AWGN; Out of sync detection
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Figure 4: SNR distribution for DCI format 1C for 1.4 MHz E-UTRAN FDD in AWGN; In sync detection

The recommended out of sync and in sync SNR levels including implementation margins for these FDD scenarios are given in table 3.
Table 3: Recommended SNR levels for in sync and out of sync in 1.4 MHz FDD case

	Scenario
	SNR [dB]

	Bandwidth [MHz]
	Antenna configuration
	In sync level
	Out of sync level

	1.4 MHz
	1x2
	-6
	-10

	1.4 MHz
	2x2
	-3.5
	-7.5


3.4. E-UTRA TDD 1.4 MHz Case
In 10 MHz scenarios it is observed that between FDD and TDD there was a difference of about 1 dB of SNR for in sync and out of sync; TDD requires 1 dB higher SNR. Based on this analogy it is proposed that the out of sync and in sync SNR levels for 1.4 TDD are set 1 dB higher compared to those used in the corresponding 1.4 MHz FDD scenarios. The recommend SNR levels for in sync and out of sync including implementation margins for these TDD scenarios are therefore shown in table 4.
Table 4: Recommended SNR levels for in sync and out of sync in 1.4 MHz TDD case

	Scenario
	SNR [dB]

	Bandwidth [MHz]
	Antenna configuration
	In sync level
	Out of sync level

	1.4 MHz
	1x2
	-5
	-9

	1.4 MHz
	2x2
	-2.5
	-6.5


4. Summary

In this paper we have provided SNR versus hypothetical PDCCH BLER results for out of sync and in sync in AWGN that can be used for aligning SNR levels in radio link monitoring test cases. 
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