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1   Background
In RAN4#85, performance requirements for CatM2 UE with 1Rx CRS-IM were discussed and agreements were reached in [1]:

· Test cases for 1RX CRS-IM CatM2 performance requirements
· PDSCH test cases
· CE mode A
· No repetitions and no frequency hopping
· Test #1: 
· TM6 with 4 CRS APs, MIMO Rank 1
· FRC: 16QAM (MCS14)
· Interference loading: 20%
· Test #2: 
· TM6 with 2 CRS APs, MIMO Rank 1
· FRC: 16QAM (MCS14)
· Interference loading: 10%
· MPDCCH test cases 
· CE mode A
· No repetitions and no frequency hopping
· Test #1: MPDCCH AL4, [0%, 10%] interference loading
· Test #2: MPDCCH AL16, 10% interference loading
· FFS if test cases with repetitions and frequency hopping shall be considered
In this contribution, we present further analyses.
2   Discussion
For CatM2 UE, it was agreed to consider two PDSCH test cases:
· Test #1: 
· TM6 with 4 CRS APs, MIMO Rank 1
· FRC: 16QAM (MCS14)
· Interference loading: 20%

· Test #2: 
· TM6 with 2 CRS APs, MIMO Rank 1
· FRC: 16QAM (MCS14)
· Interference loading: 10%
According to the test configurations, corresponding simulation results are given in Figure 1. 
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Figure 1: simulation results for CatM2 PDSCH tests
For repetition and frequency hopping, it was lack of discussion since the work load. However, repetition and frequency hopping are important features for CatM2 UEs which should be taken into consideration for the definition of test cases. What’s more, these feature may have some impacts on CRS-IM receiver. For example, for frequency hopping, the UE behavior is different with different frequency domain CRS channel estimation. So it is necessary to define test cases to verify UE performance.
Proposal 1: Define test cases to verify CatM2 UE performance with repetition and frequency hopping.
An example configuration for CatM2 test with repetition and frequency hopping is listed in Table 1.
Table 1: example configuration for CatM2 test with repetition and frequency hopping
	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	-3
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	dB
	-3 (Note 1)
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	dB
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	dB
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at antenna port
	dBm/15kHz
	-98

	Coverage enhancement mode
	
	CE Mode A

	PDSCH transmission mode
	
	2

	OFDM starting symbol (startSymbolBR)
	
	2

	Maximum number of repetitions
 for PDSCH (pdsch-maxNumRepetitionCEmodeA/ pdsch-maxNumRepetitionCEmodeB)
	
	Not configured

	PDSCH repetition number
	
	8

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	[5]

	Frequency hopping interval

(interval-FDD)
	ms
	[4]

	Maximum number of MPDCCH repetitions
(mpdcch-NumRepetition)
	
	[16]

	MPDCCH transmission duration
	ms
	[16]

	Number of narrowbands for frequency hopping 

(mpdcch-pdsch-HoppingNB)
	
	2

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	[2]

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	0

	MPDCCH aggregation level
	
	24


3   Conclusion
In this contribution, we present PDSCH simulation results for CatM2 UE and propose that
Proposal 1: Define test cases to verify CatM2 UE performance with repetition and frequency hopping.
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