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1.
Introduction

At RAN4#87 meeting the most of the core requirement work for efeMTC was finalized. RAN4 is now starting with the performance work which include developing of test cases. In this paper, we discuss test configurations. 
2.
Discussions
Test configurations mainly consist of two parts, namely Reference Measurement Channel (RMC) and OFDMA Channel Noise Generator (OCNG). 
In release 15 efeMTC work, following new RRM features were introduced:

· CRS muting support

· High velocity operation

· Enhanced SIB reading

· New gaps for RSTD 

Reference Measurement Channels

There are two types of RMCs, one for the control channel (MPDCCH) and another for the data channel (PDSCH). New RMCs were introduced for category M1, and they were reused also for category M2 as they were not affected by the larger bandwidth. They can be found in section A.3.1.3 and A.3.1.4 in [1], one type RMC is reproduced below for convenient reading. 
Table A.3.1.3.1-1: MPDCCH Reference Channel for Cat-M1 FDD UEs in CEModeA

	Parameter
	Unit
	Value

	MPDCCH Reference channel
	-
	R.16 FDD
	R.17 FDD
	R.24 FDD
	R.25 FDD

	Carrier bandwidth
	MHz
	10
	10
	5
	5

	Number of transmitter antennas
	-
	1
	2
	1
	2

	DCI Format
	-
	6-1A
	6-1A
	6-1A
	6-1A

	Transmission Type
	-
	Distributed
	Distributed
	Distributed
	Distributed

	Number of PRB pairs per M-PDCCH set
	-
	4
	4
	4
	4

	Aggregation level
	ECCE
	16
	16
	16
	16

	Maximum number of repetitions
	-
	8
	8
	8
	8

	Frequency hopping
	-
	ON
	ON
	ON
	ON

	Number of narrowbands
	-
	2
	2
	2
	2

	MPDCCH Narrowband
	-
	7th
	7th
	4th
	4th

	Frequency HoppingOffset
	narrowbands
	7
	7
	3
	3

	MPDCCH start subframe
	subframes
	1
	1
	1
	1

	MPDCCH start symbol
	symbols
	2
	2
	2
	2

	Frequency hopping interval
	subframes
	4
	4
	4
	4

	Payload (without CRC)
	Bits
	Note 1
	Note 1
	Note 1
	Note 1

	Cell ID
	-
	Note 2
	Note 2
	Note 2
	Note 2

	Note 1:
Payload size shall depend upon the test configuration.

Note 2:
Cell ID shall depend upon the test configuration.


Table A.3.1.4.1-1: PDSCH Reference Channel for Cat-M1 FDD in CEModeA

	Parameter
	Unit
	Value

	PDSCH Reference channel
	
	R.20 FDD
	R.21 FDD
	R.28 FDD
	R.29 FDD
	R.32 FDD
	R.33 FDD

	Carrier bandwidth
	MHz
	10
	10
	5
	5
	10
	10

	Number of transmitter antennas
	
	1
	2
	1
	2
	1
	2

	Allocated resource blocksNote1
	PRBs
	2


	2
	2


	2
	2


	2

	Allocated subframes per Radio Frame
	subframes
	10
	10
	10
	10
	10
	10

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload
	
	
	
	
	
	
	

	     Sub-Frames 0 ~ 9 
	Bits
	32
	32
	32
	32
	32
	32

	Number of Code Blocks per Sub-Frame
	
	
	
	
	
	
	

	      Sub-Frames 0 ~ 9 
	
	1
	1
	1
	1
	1
	1

	Maximum number of repetitions
	
	16
	16
	16
	16
	1
	1

	Frequency hopping
	
	ON
	ON
	ON
	ON
	ON
	ON

	Number of narrowbands for frequency hopping
	narrowbands
	2
	2
	2
	2
	2
	2

	PDSCH Narrowband
	
	2nd
	2nd
	2nd
	2nd
	2nd
	2nd

	Frequency HoppingOffset
	narrowbands
	7
	7
	3
	3
	7
	7

	PDSCH start symbol
	symbols
	2
	2
	2
	2
	2
	2

	Frequency hopping interval
	subframes
	4
	4
	4
	4
	4
	4

	Max. Throughput averaged over 1 frame
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Cell ID
	
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2

	Note 1:
Allocation is located in the middle of narrowband.

Note 2:
Cell ID shall depend upon the test configuration.


As can be seen in the RMC tables above, none of the new MTC features are directly affecting the RMC tables. The RMC tables consist of parameters that depend on detailed physical channel design, which are not changed in this release. Therefore it can be concluded that the existing RMC tables can be reused to verify the Rel-15 MTC test cases. 
· Proposal #1: The existing RMC defined for category M1 can be reused for testing release 15 MTC features. 

OFDMA Channel Noise Generator
OCNG is used in test cases that include multiple cells, such a cell re-selection tests, handover tests, RRC re-establishment test etc. It is used to emulate the signals and interference from the neighbor cells. 
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Figure 1 Illustration of OCGN
For test scenarios that involve CRS muting enabled in the neighbor cells, no OCNG is needed since the reference signals are transmitted only in the center 6 (for category M1/M2) or 24 PRBs for category M2 in the neighbor cells. For other test case scenarios, e.g. new gaps for RSTD, enhanced SIB reading, the existing OCNG can be reused. 
· Proposal #2: No OCNG is needed for the CRS muting test scenario, and existing OCNG pattern can be reused for all other test scenarios. 

5.
Conclusions
We have in this contribution discussed test configurations for release 15 efeMTC features. Based on the discussions, we have observed that the current RMC tables can be reused for testing the new efeMTC features. Another observation made is that for the CRS muting test case scenario, no OCGN is needed. In brief, we have made following proposals:
· Proposal #1: The existing RMC defined for category M1 can be reused for testing release 15 MTC features. 

· Proposal #2: No OCNG is needed for the CRS muting test scenario, and existing OCNG pattern can be reused for all other test scenarios. 
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