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1 Introduction
In the work item “Low cost & enhanced coverage MTC UE for LTE”, the following new features are under discussion and will be specified:
· Low cost MTC features

· Single Rx receiver;

· 6PRB based demodulation;
· Limited TB size, i.e, within about 1000bits;
· Half duplex

· MTC coverage extension features

· Downlink and uplink data and control channel coverage enhancement by e.g., repetition, including PSS/SSS, PDSCH, PBCH, PUSCH, PUCCH, PRACH and etc.

· PSD and RS power boosting.

And the coverage extension is applicable to both low cost MTC and other UEs. 
In this contribution, we would like to initialize the discussion of the impact of these features on RRM core/performance part and demodulation/CSI performance part. 

2 Possible impact on RRM core part and performance part
· Low cost feature:
1. Single Rx antenna

The current core requirements and performance requirements in TS36.133 are derived from couple of discussions and simulation campaigns based on dual-Rx-antenna assumption.  On the other hand, single Rx antenna case may impact the sensitivity from RF perspective, and may impact the side condition in TS36.133 eventually.

Thus, if single Rx antenna is introduced for low cost MTC, the current UE requirement may need to be revisited, and the possible impact may focus on following requirements,

(1) Cell selection and reselection in IDLE

The necessity for reselection requirement of low cost MTC UE needs to be studied, as the mobility for low cost MTC UE may be very low.

(2) RLM

The necessity for RLM requirement of low cost MTC UE also needs to be studied, as the mobility for low cost MTC UE may be very low.

(3) Handover requirement

The necessity for HO requirement of low cost MTC UE needs to be studied, as the mobility for low cost MTC UE may be very low.

(4) Cell identification and measurement requirement in RRC-CONNECTED

The delay requirement for cell identification by using single Rx antenna may need to be revisited by simulation and analysis. And due to the probably low mobility, the necessity of relaxing the current requirement could be studied in the future as well
(5) Measurement accuracy requirements

The measurement accuracy requirement by using single Rx antenna may need to be revisited by simulation. 

(6) Positioning related requirements

The priority of considering positioning feature for low cost MTC needs to be studied, as the low cost MTC UE may be unmoved after equipped. 

(7) Corresponding test cases

Test cases may be redesigned according to the impacted requirements.

2.  Half duplex operation

The duplex operation may reduce the Rx or Tx opportunities for FDD low cost MTC UE, which looks like some TDD UL/DL configuration cases, e.g. TDD UL/DL config#0. In current TS36.133, no TDD UL/DL configuration is precluded. Thus we think the current RRM requirement can almost reused for FDD low cost MTC, except some special cases.

For example, TDD UE has some extra restrictions in RSTD measurement requirement than FDD UE, as shown in Table 8.1.2.5.2-2 in TS36.133. These special case needs to be FFS. 
· Coverage extension
There is no detailed solution approved in RAN1 and there is no conclusion in RF session so far, RAN4 shall perform the detailed analysis after RAN1and RF session has conclusions.
3 Possible impact on CSI and demodulation performance part
Although RAN1 still work on MTC, we would like to provide a high level analysis on the framework of demodulation performance and CSI requirements based on the existing agreement.

The purpose of new demodulation and CSI tests should be to verify the performance and necessary functionality under the low cost features and the coverage extension features. Accordingly the framework could be divided to two parts, i.e., low cost and coverage extension.

· Band agnostic

When specifying the demodulation and CSI requirements, we should follow the common way in RAN4, i.e., defining the requirements in the band agnostic way.

· Low cost feature tests 
For low cost feature tests, the single Rx, downlink bandwidth reduction (6PRB transmission) and TB size limitation (≤1000bits) should be considered together as a whole for each test. Firstly we should design the test to verify the first three features under FDD/TDD duplexing modes. And secondly for half duplex there is no existing demodulation performance and CSI requirement. So RAN4 need further study on the requirement based on half duplex.
Since no new technique was introduced in uplink transmission for MTC, there would be no new uplink demodulation requirement needed. 
For the downlink demodulation requirements, we could preclude transmission mode 3/4 dual layer and other dual layer transmission tests due to single Rx. Due to low cost, it may be reasonable to preclude CA, FeICIC, IRC,and CoMP. The new requirements of PDSCH, PDCCH/PCFICH, EPDCCH (not including QCL), PHICH and PBCH may be considered for TM1, TM2, TM6, TM8-10 single layer transmission. Besides, if new UE category was specified, the new SDR test should be added.
For the CSI requirements, the existing CSI test metrics as the core part could be reused but need further confirmation by simulation. RI and dual layer PMI tests can be precluded due to support the single Rx. We could focus on CQI and single layer PMI tests.
Currently the existing channel models were specified based on 2-Rx. So the new channel model and beamforming model with 1-Rx should be specified. And the new FRC-s should be defined.
· Coverage extension tests

Since the coverage extension feature applies for both low cost MTC UE and normal UE-s, and low cost MTC UE is with 1Rx, maybe we should specify two sets of performance requirements, one for low cost MTC UE and other for normal UE-s. For the detailed framework, we need to wait for RAN1 decision.
For the uplink demodulation requirements, new tests would be needed to verify the receiver performance for PUSCH, PUCCH and PRACH enhancement schemes, e.g., repetition.
For the downlink demodulation requirements, new requirements on PDSCH, control channel and PBCH would be needed to verify, e.g. repetition performance.

And there might be less need to define CSI requirement since fixed MCS may be used for the coverage extension.

4 Conclusions

In this contribution, the impacts of new MTC features on the RRM core requirements and demodulation/CSI parts are analyzed in high level. Although RAN1 still work on MTC, RAN4 could start to discuss the framework of RRM requirements and performance requirements.
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