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1	Introduction
[bookmark: _Hlk510787562][bookmark: _Hlk510623496]RAN4#86bis agreed with the way forward on eFeMTC UE demodulation and CSI reporting requirements [1].
	· 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


However we still several open issues:
· Verification of flexible PDSCH resource allocation
· Applicability for non-BL UE supporting coverage enhancement
· PBCH demodulation performance requirement
· Possible combinations to reduce number of test cases
This contribution discusses mainly open issues.  
2	Discussion
2.1	Verification of flexible PDSCH resource allocation
The idea of this feature is to implement the flexible starting PDSCH PRB. Although RAN1 has not concluded the discussion, the starting PDSCH PRB would be signaled with DCI but the maximum UE bandwidth is same as 1.4MHz or 5MHz according to the UE category. From the UE demodulation point of view, we don’t see any reason to introduce new UE demodulation requirements due to the flexible PDSCH resource allocation. 
Proposal 1: No demodulation requirement due to the flexible PDSCH resource allocation.
2.2	Applicability for non-BL UE supporting coverage enhancement
RAN1#86bis 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 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.


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). 
Observation: All the Rel-15 eFeMTC features are applicable for Category 0 or higher category UEs capable of coverage enhancement A. 
However we don’t think all the new requirements in Rel-15 are necessarily applicable for the higher category UEs with coverage enhancement. 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 performance under high speed should be applicable for both BL UEs and CE UEs because it is interesting to specify the demodulation performance with the combination of high Doppler (i.e., 200Hz) and coverage enhancement (i.e., PDSCH repetition), as WID mentioned.
Proposal 2: RAN4 introduces new UE demodulation and CQI reporting requirements for non-BL UEs. FFS which test cases are applicable for non-BL UEs. 
2.3	PBCH demodulation performance requirement
RAN4 agreed to assume the enhanced MIB decoder which combines PBCH symbols for 2 MIB TTIs [3]. When RAN4 discussed the PBCH demodulation requirements, some company was keen to introduce PBCH demodulation requirements for multiple MIB TTIs, and finally RAN4 agreed to specify the requirement with 28 TTIs. We think it is beneficial to revise the PBCH demodulation requirement with multiple TTI with the assumption of the enhanced MIB decoder. 
Proposal 3: RAN4 revises the PBCH demodulation requirements for multiple TTI scenario based on the enhanced MIB decoder.   

[bookmark: _GoBack]2.4	CQI reporting test for new CQI tables
For UE supporting 64QAM, RAN1 agreed to use two CQI tables shown in Table 1 and Table 2 in the appendix. Table 2 is based on the existing CQI Table used for CE Mode A UE (TS36.213 Table 7.2.3-3). Table 7.2.3-3 is specified up to CQI index 11, but for supporting 64QAM, RAN1 added CQI indices 12 to 15 to support 64QAM. On the other hand, Table 1 is a new table and it is also called option B CQI table. According to RAN1 agreement, this CQI table is used not only for 64QAM supporting UE but also for legacy non-64QAM supporting UE. If UE without 64QAM support use the option B table, both UE and BS assume CQI indices 13-15 are not used. 
From RAN4 CSI reporting test point of view we propose to verify both tables. 
Proposal 4: Introduce CQI reporting requirements with Table 2. Test point(s) are chosen to that UE report CQI indices 11 or more. Applicability is only for Cat-M1/M2 CE Mode A. 
Proposal 5: Introduce CQI reporting requirements with Table 1 (option B CQI table). Test point(s) to be chosen so that UE reports 1) CQI indices 3 or 4, and 2) 11 or 12. Applicability for both Cat-M1/M2 and higher category UE with/without 64QAM. 

3	Summary
Observation: All the Rel-15 eFeMTC features are applicable for Category 0 or higher category UEs capable of coverage enhancement A. 
Proposal 1: No demodulation requirement due to the flexible PDSCH resource allocation.
Proposal 2: RAN4 introduces new UE demodulation and CQI reporting requirements for non-BL UEs. FFS which test cases are applicable for non-BL UEs. 
Proposal 3: RAN4 revises the PBCH demodulation requirements for multiple TTI scenario based on the enhanced MIB decoder.   
Proposal 4: Introduce CQI reporting requirements with Table 2. Test point(s) are chosen to that UE report CQI indices 11 or more. Applicability is only for Cat-M1/M2 CE Mode A. 
Proposal 5: Introduce CQI reporting requirements with Table 1 (option B CQI table). Test point(s) to be chosen so that UE reports 1) CQI indices 3 or 4, and 2) 11 or 12. Applicability for both Cat-M1/M2 and higher category UE with/without 64QAM. 
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Appendix
[bookmark: _Ref513476892]Table 1	Option B CQI table.
	CQI index
	modulation
	code rate x 1024 
	Repetition

	0
	Out of range

	1
	QPSK 
	56
	32

	2
	QPSK 
	207
	16

	3
	QPSK 
	266
	4

	4
	QPSK
	195
	2

	5
	QPSK 
	142
	1

	6
	QPSK
	266
	1

	7
	QPSK 
	453
	1

	8
	QPSK
	637
	1

	9
	16QAM
	423
	1

	10
	16QAM 
	557
	1

	11
	16QAM
	696
	1

	12
	16QAM
	845
	1

	13
	64QAM
	651
	1

	14
	64QAM
	780
	1

	15
	64QAM
	888
	1



[bookmark: _Ref513482056]Table 2	CQI table supporting 64QAM.
	CQI index
	modulation
	code rate x 1024 x 
	efficiency x 

	0
	out of range

	1
	QPSK 
	40
	0.0781

	2
	QPSK 
	78
	0.1523

	3
	QPSK 
	120
	0.2344

	4
	QPSK
	193
	0.3770

	5
	QPSK 
	308
	0.6016

	6
	QPSK
	449
	0.8770

	7
	QPSK 
	602
	1.1758

	8
	16QAM 
	378
	1.4766

	9
	16QAM 
	490
	1.9141

	10
	16QAM 
	616
	2.4063

	11
	64QAM
	466
	2.7305

	12
	64QAM
	567
	3.3223

	13
	64QAM
	666
	3.9023

	14
	64QAM
	772
	4.5234

	15
	64QAM
	873
	5.1152
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