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1   Background
The demodulation part of additional MTC enhancements for LTE has been initially discussed in the last RAN4 #93 meeting in Reno. After the discussion, a Way forward [2] has been approved containing new agreements. Among these agreements, there are some points related to the UE side that are listed as follows:
· RAN4 to introduce:
· MPDCCH demodulation requirements due to MPDCCH performance improvement. 
· CSI reporting requirements due to the introduction of CSI-RS based feedback 

According to the agreements above, RAN4 agreed to introduce new MPDCCH demodulation requirements. Based on the approved work plan [3] for additional MTC enhancement for LTE, interested companies are encouraged to bring initial simulation assumptions for upcoming test cases. In this contribution, we give our initial simulation assumptions on MPDCCH enhancement. 
2   Discussion
MPDCCH enhancement is to supports using CRS + DMRS to perform channel estimation on MPDCCH for idle and connected UEs for improving performance. DMRS is precoded, but CRS is not precoded. Also, the number of CRS antenna ports and the number of DMRS antenna ports may be different. Therefore, a mapping relationship needs to be established between CRS and DMRS. The mapping relationship between CRS and DMRS is configurable and predefined. Network can enable / disable this technical feature.
Therefore, for simulation assumptions, the structure and the most of the parameters can be reused from previous test cases (Rel-15). The differences will be the introducing of mapping related parameters between CRS and DMRS. 
Table 2-1: Test Parameters for MPDCCH (Category M1)
	Parameter
	Unit
	CE Mode A (Test 1)
	CE Mode B (Test 1)

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Cell ID
	
	0
	0

	Downlink power allocation
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	dB
	-3
	0
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	dB
	-3
	0

	
	(
	dB
	0
	-3

	
	δ
	dB
	3
	0
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at antenna port
	dBm/15kHz
	-98
	-98

	Cyclic prefix
	
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Cell Specific Reference Signal
	
	Port 0 and 1
	Port 0 and 1

	Number of PRB per MPDCCH Set
	
	4
	2+4

	Transmission type
	
	Distributed
	Localized

	Frequency hopping
	
	Disabled
	Enabled

	Number of frequency hopping narrowbands
	
	N/A
	4

	Frequency hopping offset 
	
	N/A
	1

	Frequency hopping interval
	ms
	N/A
	16

	Value of G in MPDCCH start subframe (mpdcch-startSF-UESS) (Note 3)
	
	1.5
	1.5

	Maximum number of repetitions (mPDCCH-NumRepetition)
	
	32
	64

	MPDCCH repetition number
	
	32
	64

	MPDCCH narrowband (mpdcch-Narrowband)
	
	1
	7

	PDSCH TM
	
	TM2
	TM2

	DCI Format
	
	6-1A
	6-1B

	fdd-DownlinkOrTddSubframeBitmapBR
	
	1111111111
	1111111111

	CRS 
	
	Enable
	Enable

	Rank
	
	1
	1

	Mapping between CRS and DMRS
	
	Predefined
	Predefined/

Based on CSI report

	Precoder cycling granularity
	PRB
	1
	1

	Precoder cycling pattern 
	
	2Tx: { (0,1), (0,1) }
4Tx: {12,13,14,15}
	2Tx: { (0,1), (0,1) }
4Tx: {12,13,14,15}

	Note1:
For each test, DC subcarrier puncturing shall be considered.
Note2:
Same precoding matrix is used for a PRB across subframes during the frequency hopping interval.
Note 3:
For MPDCCH UE-specific search space the formula for the start subframe k0 is given in TS 36.213 [6] clause 9.1.5.

Note 4:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [4] or/and TS 36.213 [6] as appropriate.


3   Proposals
In this contribution, we provided our initial simulation assumptions for MPDCCH enhancement that corresponding to the introducing of CRS for channel estimation. 
For MPDCCH enhancement, we propose the following:
Proposal1: Use the simulation assumption listed in table 2-1 as an initial simulation assumption for discussion
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