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1	Introduction
[bookmark: _Hlk510787562][bookmark: _Hlk510623496]RAN4#87 agreed with the way forward on eFeMTC UE demodulation and CSI reporting requirements [1].
	· DL 64QAM
· CE Mode A with 3PRB allocation, TBS=968 and under EPA5 2x1 low
· Transmission mode:
· Option 1: TM6
· Option 2: TM2
· High velocity
· TM2, QPSK 1/3, (TBS=504bits with 6PRB), EPA200, 2x1 Low, CE Mode A, without frequency hopping
· Repetition:
· Option 1: No repetition
· Option 2: 8 repetitions
· CRS muting
· Select test cases from
· Cat-M1
· 8.11.1.1.1.1 Test 1 (TM6, 16QAM 1/2, 3PRB, CE Mode A, No repetitions)
· 8.11.1.1.2.1 Test 1 (TM9, QPSK 1/3, 6PRB, CE Mode A, 8 repetitions)
· 8.11.1.1.3.1 Tests 1 (TM2, QPSK 1/10, 6PRB, CE Mode B, 64 repetitions)
· 8.11.1.1.3.1 Tests 2 (TM2, 16QAM 1/2, 3PRB, CE Mode A, No repetitions)
· Cat-M2
· 8.11.1.1.3.2 Tests 1 (TM2, QPSK 1/3, 18PRB, CE Mode A, 8 repetitions)
· 8.11.1.1.3.2 Tests 2 (TM2, QPSK 1/10, 18PRB, CE Mode B, 32 repetitions)
· FFS number of test cases



This contribution discusses the open issues on the UE demodulation requirements for eFeMTC.   
2	Discussion
2.1	DL 64QAM
Figure 1 compares TM2 and TM6 with Cat-M1 64QAM with TBS=968bits. We don’t observe the significant performance difference between TM2 and TM6 for the SNR where 70% of the maximum throughput is achieved. Considering that TM6 support (tm6-CE-ModeA-r13) is based on UE capability signalling, we prefer to use TM2.
Proposal 1: Set TM2 for eFeMTC PDSCH demodulation requirement with DL 64QAM.
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[bookmark: _Ref520721490]Figure 1	Simulation results of PDSCH with 64QAM with TBS=968bits.
2.2	High velocity
· Specify support in CE mode A for higher velocities (e.g. [200] km/h) without physical layer changes
Figure 2 shows our simulation result of Cat-M1 with EPA200 with repetitions levels 1, 2, 4, and 8. It is observed from this figure that required SNR to achieve 70% of the maximum throughput with option 2 (8 repetitions) is -8dB. We think this SNR level is low considering the operating point for Cat-M1 CE Mode A UE. On the other hand, the required SNR level with option 1 (repetition 1) is 1dB. However, we still want to consider some repetition level because our interesting to see the PDSCH performance with coverage enhancement under high velocity condition. We therefore propose to set repetition 2 (SNR=-2dB) or 4 (-5dB). 
Proposal 2: Set repetition level 2 or 4 for Cat-M1 PDSCH demodulation with EPA200. 
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[bookmark: _Ref520721498]Figure 2	Simulation results of PDSCH with EPA200. 
2.3	CRS muting
In RAN4#87, we agreed to introduce the PDSCH demodulation requirement under CRS muting outside the UE RF bandwidth. From the test coverage point of view, we would like to verify the demodulation performance for Cat-M1/M2 and CE Mode A/B. Therefore, our proposal is to apply CRS muting with the following test cases: 
· Cat-M1
· 8.11.1.1.3.1 Tests 1 (TM2, QPSK 1/10, 6PRB, CE Mode B, 64 repetitions)
· 8.11.1.1.3.1 Tests 2 (TM2, 16QAM 1/2, 3PRB, CE Mode A, No repetitions)
· Cat-M2
· 8.11.1.1.3.2 Tests 1 (TM2, QPSK 1/3, 18PRB, CE Mode A, 8 repetitions)
· 8.11.1.1.3.2 Tests 2 (TM2, QPSK 1/10, 18PRB, CE Mode B, 32 repetitions)

Proposal 3: Apply the CRS muting for the following test cases:
· 8.11.1.1.3.1 Tests 1 (TM2, QPSK 1/10, 6PRB, CE Mode B, 64 repetitions)
· 8.11.1.1.3.1 Tests 2 (TM2, 16QAM 1/2, 3PRB, CE Mode A, No repetitions)
· 8.11.1.1.3.2 Tests 1 (TM2, QPSK 1/3, 18PRB, CE Mode A, 8 repetitions)
· 8.11.1.1.3.2 Tests 2 (TM2, QPSK 1/10, 18PRB, CE Mode B, 32 repetitions)
The requirements (SNR values) are same as the scenario where CRS muting is not applied.
2.4	Applicability for non-BL UE supporting coverage enhancements
RAN4#87 discussed the applicability of Rel-15 eMTC features to non-BL UEs. As WID [2] described in the objective, 
  The objective is to specify the following improvements for machine-type communications for BL/CE UEs.
According to TS36.212 V15.2.1 3.1, BL/CE is defined as follows:
	BL/CE: A Bandwidth-reduced Low-complexity or Coverage Enhanced (BL/CE) UE is capable of coverage enhancement mode A support and intends to access a cell in a coverage enhancement mode or is configured in a coverage enhancement mode.
Non-BL/CE: A non-BL/CE UE is a UE that does not fulfil the conditions in the above definition of a BL/CE UE.


From the RAN1 definition, it is clear BL/CE UE includes Cat-0 or higher category UEs capable of coverage enhancement mode A (ce-ModeA-r13), and therefore we think all the new Rel-15 features are applicable for higher category UEs capable of coverage enhancement. However we don’t think RAN4 need to introduce new requirements for all the Rel-15 features. For example, the demodulation with 64QAM is set when UE without repetition. From the UE demodulation point of view, it is no difference from the legacy LTE requirements. 
On the other hand, the PDSCH demodulation requirement under high speed should be considered for non-BL UEs if it is agreed to set repetitions 2 or 4 as we proposed in 2.2. 
Proposal 4: RAN4 introduces PDSCH demodulation requirements with EPA200 for non-BL UEs if the repetition is set to 2 or 4.

3	Summary
Proposal 1: Set TM2 for eFeMTC PDSCH demodulation requirement with DL 64QAM.
Proposal 2: Set repetition level 2 or 4 for Cat-M1 PDSCH demodulation with EPA200. 
Proposal 3: Apply the CRS muting for the following test cases:
· 8.11.1.1.3.1 Tests 1 (TM2, QPSK 1/10, 6PRB, CE Mode B, 64 repetitions)
· 8.11.1.1.3.1 Tests 2 (TM2, 16QAM 1/2, 3PRB, CE Mode A, No repetitions)
· 8.11.1.1.3.2 Tests 1 (TM2, QPSK 1/3, 18PRB, CE Mode A, 8 repetitions)
· 8.11.1.1.3.2 Tests 2 (TM2, QPSK 1/10, 18PRB, CE Mode B, 32 repetitions)
The requirements (SNR values) are same as the scenario where CRS muting is not applied.

Proposal 4: RAN4 introduces PDSCH demodulation requirements with EPA200 for non-BL UEs if the repetition is set to 2 or 4.
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