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1. Introduction

The existing radio link monitoring (RLM) requirements have been specified assuming 2 Rx in the UE. RAN4 has to develop core requirements for low cost MTC UE with 1 Rx as low cost UE may have single Rx [1].
In this paper we analyse the impact of having 1 Rx in the low cost MTC UE on the RLM requirements. 
2. RLM Background 
The RLM requiremets consists of several aspects namely:
1. Out of sync (OOS) and in sync (IS) thresholds: 10% and 2% of hypothetical BLER of PDCCH respectively.

2. The evaluation period of DL radio signal quality for OOS and IS detections

3. PDCCH/PCFICH transmission parameters for applicability of OOS and IS detection

In addition the OOS and IS performances are verified in RRM tests by ensuring that they are performed within certain SNR ranges.The SNR are only used in the test cases. These SNR levels are receiver dependent as they were derived for eCIC and FeICIC where conditions also are different compared to the legacy case.  
3. Impact of Low Cost MTC UE on
A low cost UE used for MTC is likely to have a single Rx. However it may also implement other low cost features like HD-FDD, downlink and uplink maximum TBS of 1000 bits and reduced downlink channel bandwidth of 1.4 MHz for data channel.

It was pointed out in [2] that the introduction of low cost MTC UE will not affect the RLM core requirements; instead only the test cases have to be developed by revisting SNR levels. We believe that the OOS and IS thresholds (item 1) and the evaluation periods (item 3) of DL quality for OOS and IS should not be affected. This is because the same quality target has to be maintained regardless of the receiver type to ensure consistent performance. We also agree that new test cases have to be developed for RLM for low cost MTC UE. However we think it is important to re-evaluate the PDCCH/PCFICH transmission parameter settings for low cost MTC UE with single Rx. For example it needs to be studied whether the current power boosting on PDCCH/PCFICH (ratio of PDCCH/PCFICH RE energy to average RS RE energy) would be adequate enough to detect the OOS and IS when UE has single Rx.  
· Proposal # 1: RAN4 studies the impact of UE with single Rx on PDCCH/PCFICH transmission parameters assumed for RLM e.g. power boosting on PDCCH/PCFICH.
4. Summary
In this paper we have briefly discussed the impact of low cost MTC UE with 1 Rx on RLM. The RLM core requirements are not likely to be affected. However the PDCCH/PCFICH transmission parameter settings which were derived assuming dual receiver need to be revisted. 
· Proposal # 1: RAN4 studies the impact of UE with single Rx on PDCCH/PCFICH transmission parameters assumed for RLM e.g. power boosting on PDCCH/PCFICH.
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