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1.
Introduction

RAN4 introduced some test parameters for Cat-M1 UEs supporting the coverage enhancement feature at sub-clauses 8.11 and 9.8 in TS36.101 [1], [2].
In this discussion paper, we would like to ask clarification with some specific tables whether those tests intend frequency hopping during the measurement or not.

2. Relationship between the maximum number of repetitions and frequency hopping interval for Cat-M1 UE
Figure 1 shows an example of DL scheduling which has a frequency hopping with MPDCCH and PDSCH. In this case, maximum number of repetition is set as 8, and frequency hopping interval is 4. 
As shown below, frequency hopping happens both with MPDCCH and PDSCH after 4 subframes are transmitted.
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Figure 1: DL scheduling of MPDCCH and PDSCH with frequency hopping
However, for Table 8.11.1.1.2.1-1 and Table 9.8.2.1-1 in TS36.101, we can assume that the frequency hopping does not happen from the parameters defined in each table and also from the description in TS36.331.
interval-DLHoppingConfigCommonModeX
Number of consecutive absolute subframes over which MPDCCH or PDSCH for CE mode X stays at the same narrowband before hopping to another narrowband. For interval-FDD, int1 corresponds to 1 subframe, int2 corresponds to 2 subframes, and so on. For interval-TDD, int1 corresponds to 1 subframe, int5 corresponds to 5 subframes, and so on.
Table 8.11.1.1.2.1-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) 
	parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	-3
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	dB
	-3 (Note 1)

	
	
	dB
	0

	
	δ
	dB
	3

	
	MPDCCH_RA
	dB
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+ δ + 3

	
	MPDCCH_RB
	dB
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+ δ + 3

	Beamforming model
	
	Annex B.4.1

	Cell-specific reference signals
	
	Antenna ports 0,1
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at antenna port
	dBm/15kHz
	-98 (Note 6)

	Symbols for unused PRBs
	
	OCNG (Note 3)

	Number of allocated resource blocks (Note 2)
	PRB
	6

	PDSCH transmission mode
	
	9

	Coverage enhancement mode
	
	CE Mode A

	OFDM starting symbol (startSymbolBR)
	
	2

	Maximum number of repetitions
	
	8

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	1

	Frequency hopping interval
(interval-FDD)
	ms
	8

	MPDCCH transmission duration
(mpdcch-NumRepetition)
	ms
	8

	Number of narrowbands for frequency hopping
	
	2

	Starting subframe configuration for MPDCCH
(mpdcch_startSF_UESS)
	
	4

	Narrowband for MPDCCH
(mpdcch_Narrowband)
	
	7

	MPDCCH aggregation level
	
	24

	Note 1:      [image: image7.png]


.
Note 2:      The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.
Note 3:      These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 4:      For each test, DC subcarrier puncturing shall be considered.


<<  clauses skipped  >>
Table 9.8.2.1-1 Sub-band test for single antenna transmission (FDD and half-duplex FDD)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	dB
	0
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	dB
	0

	
	
	dB
	0

	
	δ
	dB
	0

	SNR (Note 3)
	dB
	5
	6
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	dB[mW/15kHz]
	-93
	-92
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	Clause B.2.4 with [image: image12.png]


s, a = 1, [image: image13.png]fo



Hz

	Reporting interval
	ms
	8

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 2-0

	Max number of HARQ transmissions
	
	1

	Number of preferred subbands (M)
	
	1

	Number of narrowbands
	
	4

	Frequency hopping
	
	Enabled

	Frequency hopping offset
	
	1

	Starting OFDM symbol (startSymbolBR)
	
	3

	MPDCCH repetition level
	
	1

	PDSCH repetition level
	
	1

	MPDCCH narrowband (mpdcch-Narrowband)
	
	7

	MPDCCH hopping interval
	
	8

	Beamforming Precoder for MPDCCH 
	
	No preconding

	Precoder update granularity for MPDCCH
	
	N/A

	BL/CE DL subframe comfiguration (fdd-DownlinkOrTddSubframeBitmapBR)
	
	1111111111

	Note 1:      If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported narrowband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)
Note 2:      Reference measurement channel RC.25 FDD according to Table A.4-1 with one sided and dynamic OCNG Pattern OP.1/8 FDD as described in Annex A.5.1.1/8.
Note 3:      For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level

Note 4:      For each test, DC subcarrier puncturing shall be considered


Figure 2 and 3 correspond to the DL scheduling of each Table 8.11.1.1.2.1-1 and Table 9.8.2.1-1.
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Figure 2: DL scheduling of MPDCCH and PDSCH without a frequency hopping (1)
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Figure 3: DL scheduling of MPDCCH and PDSCH without a frequency hopping (2)

For Table 8.11.1.1.2.1-1, the frequency hopping does not happen because maximum number of repetition and frequency hopping interval are both 8. And for Table 9.8.2.1-1, the frequency hopping does not happen because the maximum number of repetition is 1, and there is no consecutive subframe. 
Observation 1: RAN4 needs clarification whether Table 8.11.1.1.2.1-1 and Table 9.8.2.1-1 in TS36.101 have an intention that frequency hopping shall happen during the tests. 
And if it is the case, then RAN4 needs appropriate test parameters, maximum number of repetition and frequency hopping interval for each table.
Proposal 1: If the intention of those tests is to make the frequency hopping happen during the tests, then companies are encouraged to bring an appropriate maximum number of repetition and frequency hopping interval based on the previous simulation results.


3.
Conclusion
In this paper, we pointed out some inconsistencies of parameters in Table 8.11.1.1.2.1-1 and Table 9.8.2.1-1 in TS36.101 from the viewpoint of the frequency hopping.
Observation 1: RAN4 needs clarification whether Table 8.11.1.1.2.1-1 and Table 9.8.2.1-1 in TS36.101 have an intention that frequency hopping shall happen during the tests.
Proposal 1: If the intention of those tests is to make the frequency hopping happen during the tests, then companies are encouraged to bring an appropriate maximum number of repetition and frequency hopping interval based on the previous simulation results.
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