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1. Introduction
Band 31 was introduced in the RF specifications (36.101) in [1] in RAN4 #67. This band is somehow different compared to the bands defined so far for LTE in the fact that it only supports up to 5MHz channel bandwidth. As of now most of the test cases defined in 36.101 and 36.133 are defined for 10MHz, hence there is a need to define some test cases for 5MHz channel bandwidth [2]. 

In this paper we present simulation results for PDCCH BLER for defining the 5MHz RLM tests for Band 31.
2. Discussion
The simulation assumptions for the simulation campaign to derive the SNR levels to be used in the 5MHz RLM tests defined for Band 31 were endorsed in [3].  

Based on the agreed assumptions, the PDCCH BLER simulation results are shown in Fig. 1. For comparison purposes the PDCCH BLER for 10 MHz channel is also plotted. As can be seen, there is about 0.5dB difference in performance due to the lower frequency diversity of the 5Min10Hz channel compared to the 10MHz channel. 
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Figure 1. PDCCH BLER Simulation Results

From the simulation results the Qin and Qout levels can be derived as follows (for 5MHz):

Qout (10% PDCCH BLER) = -11.1 dB SNR

Qin (2% PDCCH BLER) = -5.77 dB SNR

The SNR levels used for the 10MHz tests were derived by adding some margins (2.5dB and 3 dB) to the Qin and Qout levels. We would like to point out that the 5MHz channel has less frequency diversity compared to a 10MHz channel, hence, there will more variation in the SNR estimation at the UE. In order not to penalize a UE with very good performance we propose to increase only the margin added to the Qin level. 
Since the delta between the SNR for In-Sync and Out-of-Sync between the 10MHz and 5MHz cases as shown in figure 1 is around 0.4 dB, the proposed SNR levels are as follows:
	SNR
	Rel 8 Values
	Proposed Values

	SNR1
	-2.3
	-2.3

	SNR2
	-6.2
	-5.7 (Rel 8 + 0.5 dB)

	SNR3
	-12.2
	-12.2

	SNR4
	-7.3
	-7.3

	SNR5
	-2.3
	-1.8 (Rel 8 + 0.5 dB)


Proposal 1: Use SNR2 and SNR5 values to be Rel 8 + 0.5 dB and keep SNR1, SNR3 and SNR4 the same as Rel 8.
3. Conclusion
In this paper we presented the simulation results for PDCCH BLER to be used in defining the SNR test points in the RLM test cases.
Proposal 1: Use SNR2 and SNR5 values to be Rel 8 + 0.5 dB and keep SNR1, SNR3 and SNR4 the same as Rel 8.
Reference

[1] R4-133079, “Introduction of the LTE450 band to TS 36.101”, Qualcomm Incorporated
[2] R4-132816, “LTE 450 Demodulation performance and RRM requirements”, Qualcomm Incorporated
[3] R4-67AH-0081, “Simulation assumptions for 5MHz RLM test cases”, Qualcomm Incorporated
1
1

