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1
Introduction
RAN4 has introduced the UE demodulation and CQI requirements for UEs supporting coverage enhancement in sub-clauses 8.11 and 9.8 in TS36.101 [1]. As mentioned in the specification, the requirements in these sub-clauses are defined based on the UE DL Category M1. According to WID below [2], the coverage enhancement capability is applicable not only for UE DL category M1 but also for other categories such as UE DL category 0 or UE category 1. 
===

· Specify a new Rel-13 low complexity UE category/type for MTC operation in any LTE duplex mode (full duplex FDD, half duplex FDD, TDD) based on the Rel-12 low complexity UE category/type supporting the following additional capabilities:
· […]

· Target a relative LTE coverage improvement – corresponding to 15 dB for FDD – for the UE category/type defined above and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage. 
===

From the UE architecture point of view, the difference between UE DL category M1 and UE (DL) category 1 or higher categories is the assumed number of receive antennas. UE DL category M1 (and DL category 0) is a part of low complexity type of UE and it assumes single receive antenna. On the other hand, UE category 1 or higher categories assume at least two receive antennas and it may have 4 receive antennas. When such higher category UEs support the coverage enhancement capability, it is unclear how to setup the test for demodulation and CQI requirements for UE supporting coverage enhancement.
2
Discussion
RAN4 has similar issue for the applicability of the demodulation/CQI requirements for 4Rx capable UEs, and RAN4 has already agreed to apply the following applicability rule [1]:
1) For 4Rx capable UEs, the tests with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 4Rx with data source from the system simulator, and the other 2Rx are connected with zero input. 

2) For 4Rx capable UEs without any 2Rx RF bands, the tests with 2Rx are tested on any of the 4Rx bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna.
The idea is to duplicate the Tx signal and fade into all the supported receive antennas. We think RAN4 should also follow the same applicability rule for UEs supporting coverage enhancement. 
The proposed texts are given as follows considering there are two CE modes and 3 possible receive antenna configurations (1, 2, and 4).  
=== Proposed applicability rule ===

8.1.2.9

Applicability of performance requirements for UEs supporting coverage enhancement
For UEs supporting coverage enhancement mode A (ce-ModeA in UE-EUTRA-Capability [7]), all the tests for CE Mode A specified in 8.11 are tested on any of the RF bands the UE supports. For the tests for UEs with two or more receive antennas, the tests are performed by duplicating the fading channel from each Tx antenna and adding independent noise for each Rx antenna. 

For UEs supporting coverage enhancement mode B (ce-ModeB in UE-EUTRA-Capability [7]), all the tests for CE Mode B specified in 8.11 are tested on any of the RF bands the UE supports. For the tests for UEs with two or more receive antennas, the tests are performed by duplicating the fading channel from each Tx antenna and adding independent noise for each Rx antenna.

===  ===  ===  ===  ===  ===
Figure 1 shows the example of connection setup for demodulation/CQI test for UE with 2 Rx antenna ports.
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Figure 1
Antenna connection example for a UE supporting coverage enhancement tests with antenna configuration 2x2.
3
Conclusion
Proposal 1: Add the applicability rule of the demodulation requirements for UE supporting coverage enhancement for demodulation and CQI requirements. 
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