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1   Background
In RAN4#86bis, way forward on UE performance requirements for eFeMTC was agreed [1]. Detailed agreements are:
· New UE performance requirements
· No additional MPDCCH demodulation performance requirement is needed
· Introduce demodulation performance requirements to verify the support of DL 64QAM
· Introduce CQI reporting requirements under 64QAM-enabled CQI table
· Introduce demodulation requirements under CRS muting
· Introduce demodulation requirements for CE mode A UE under Doppler frequency
· 200 Hz
· FFS
· PBCH demodulation performance requirement
· Possible combinations to reduce number of test cases
· FFS verification of the following features
· Flexible PDSCH resource allocation
· FFS for applicability for non-BL UE supporting coverage enhancement
In this contribution, we further discuss open issues for eFeMTC.
2   Discussion

In RAN4#86bis meeting, there were some discussions for UE demodulation requirements for eFeMTC. Some agreements were reached, however, there are still some open issues, including PBCH demodulation performance requirement, flexible PDSCH resource allocation, etc. We discuss these issues one by one in the following subsections.
Demodulation performance requirements for DL 64QAM
According to the agreements, for PDSCH, one requirement should be introduced to verify the support DL 64QAM for Cat-M1/M2 UE. We may have two choices: one is based on TM6 and the other is based on TM9. If we define separate tests for 64QAM and CRS muting, TM6 is preferred for 64QAM test and TM9 is preferred for CRS muting test.
Regarding the TBS, the maximum number of TBS supported is 1000 bit per TTI for Cat M1 and 4008 bit per TTI for Cat M2.  According to the agreements in RAN1, i.e., the TBS is determined using Table 7.1.7.2.1-1 in TS 36.213 with the following restriction: the max TBS in Rel-14 is used wherever the TBS value in Table 7.1.7.2.1-1 exceeds the max TBS in Rel-14, and considering that 3PRB is the PRG based scheduling granularity for 10MHz, we propose to consider 3PRB resource allocation with 968 bits TBS as the fixed reference channel for 64QAM demodulation performance requirements.

Proposal 1: For Rel-15 eFeMTC, introduce TM6 64QAM test for CE Mode A with 3PRB allocation, TBS=968 and under EPA5 2x1 low.
CQI reporting requirements under 64QAM-enabled CQI table
Since the new CQI table including 64QAM was introduced for eFeMTC, the new CQI test case would be needed according to the agreements. For FeMTC, both CQI definition test and CQI frequency selected test cases are introduced. For eFeMTC, the fundamental change is to support 64QAM CQI reporting and thus the CQI definition test is more relevant. To reduce the test case number, we propose that

Proposal 2: For Rel-15 eFeMTC, introduce CQI reporting test point at high SNR level to incorporate 64QAM CQI index.
CRS muting
Since the separate features defined, new CRS muting test should be specified. Considering the test purpose to verify the support of CRS muting, we would like to propose to use TM9 for the test. For the CRS muting test, only center 6PRB CRS are transmitted, and time-and-frequency tracking by using center 6PRB CRS. For the modulation scheme, QPSK can be considered. For the channel and antenna configuration, we propose to use EPA5 2x1 low.
Proposal 3: For Rel-15 eFeMTC, introduce CRS muting test with only center 6PRB CRS transmitted, using QPSK modulation in EPA5 channel of 2x1 low.
Demodulation requirements for CE mode A UE under 200Hz Doppler frequency
In order to verify the support of high velocity, we would like to modify the existing Test 2 in section 8.11.1.1.3.1 for Cat M1 and Test 1 in section 8.11.1.1.3.2 for Cat M2 by replacing the channel model with EPA200. The reason behind 200Hz Doppler spread is that for RRM tests it was agreed to consider 220Hz Doppler spread for high velocity, and EPA200 was already used for the other demodulation performance requirements. For the modulation order, since Doppler frequency is high, lower modulation order may be more reasonable, so QPSK is proposed.
Proposal 4: For Rel-15 eFeMTC, introduce PDSCH transmit diversity performance requirements in CE Mode A with TM2 QPSK 1/2 under EPA200.
PBCH demodulation requirement
For PBCH demodulation requirement, no new PBCH repetition is assumed in RAN1. However, this has little impact for the demodulation performance requirements and UE implementations are similar as Rel-13. Another point is that this feature may be verified in RRM part. So we propose not to introduce new PBCH demodulation requirement in Demod part.
Proposal 5: Do not introduce new PBCH demodulation requirement.
Flexible PDSCH resource allocation
Since this is a functionality, it is better to verify it with other features at the same time if these features can be combined. We prefer to keep the option and see whether it can be tested jointly with other features.
3   Conclusion
In this contribution, we analyze UE demodulation requirements for eFeMTC and propose that:
Proposal 1: For Rel-15 eFeMTC, introduce TM6 64QAM test for CE Mode A with 3PRB allocation, TBS=968 and under EPA5 2x1 low.
Proposal 2: For Rel-15 eFeMTC, introduce CQI reporting test point at high SNR level to incorporate 64QAM CQI index.

Proposal 3: For Rel-15 eFeMTC, introduce CRS muting test with only center 6PRB CRS transmitted, using QPSK modulation in EPA5 channel of 2x1 low.

Proposal 4: For Rel-15 eFeMTC, introduce PDSCH transmit diversity performance requirements in CE Mode A with TM2 QPSK 1/2 under EPA200.

Proposal 5: Do not introduce new PBCH demodulation requirement.
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