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1   Background
During eMTC discussion in RAN4#79 meeting, the simulation assumptions for MPDCCH captured in [1] were agreed as following,
· Simulation results should be based on:

· For MPDCCH/PDSCH TM9 tests, non cross-subframe channel estimation 

· Realistic frequency error tacking

· Modeling of the behavior of half-duplex FDD, e.g.,

· Reset the coherent channel estimation after the UL->DL gap 
With respect to alignment of MPDCCH CE Mode A simulation results, the following agreements were achieved.
· Alignment study consists of:

· Step 1: provide the results with AWGN with repetition

· Number of repetitions: 1, 8, 16

· Step 2: provide the results with EPA5 with repetition
For the propagation channel for MPDCCH Mode B, there are two options to be selected down.
· Propagation channel

· Two options: AWGN, ETU1
There are also some remaining issues for MPDCCH requirements, like MPDCCH scheduling pattern, DCI length for different MPDCCH formats and duplex mode and the propagation channel.

In this contribution, we analyses the remaining issues and share our views about the remaining issues.

2   Discussion

In this section, three open issues will be discussed, including MPDCCH scheduling pattern, DCI length and propagation channel for Mode B.
2.1   MPDCCH scheduling pattern
In order to define one set of requirements for both FDD and half duplex FDD, the PDSCH scheduling pattern should be defined.
 The specification in section 7.1.11 of 36.213refered to MPDCCH scheduling pattern is listed as following,
A BL/CE UE shall upon detection of a MPDCCH with DCI format 6-1A/6-1B/6-2 intended for the UE, decode the corresponding PDSCH in subframe(s) n+ki with i = 0, 1, …, N-1 according to the MPDCCH, where

-
subframe n is the last subframe in which the MPDCCH is transmitted and is determined from the starting subframe of MPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI; and

-
subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE DL subframe(s) where, x=k0<k1<…,kN-1 and the value of 
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 is determined by the repetition number field in the corresponding DCI, where 
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are given in Table 7.1.11-1, Table
and the specification in section 10.2 of 36.213 as following,
For FDD, a BL/CE UE shall upon detection of a PDSCH intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARQ-ACK response using the same 
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 derived according to section 10.1.2.1 in subframe(s) n+ki with i =0,1, …, N-1, where

-
subframe n-4 is the last subframe in which the PDSCH is transmitted; and

-
0=k0<k1<…,kN-1 and the value of
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 is provided by higher layer parameter pucch-NumRepetitionCE-format1 if the PDSCH does not contain a contention resolution, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and
-
subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) immediately after subframe n-1, and the set of BL/CE UL subframes are configured by higher layers;
Base on the specification, we use the Figure 1 to illustrate the half duplex FDD MPDCCH pattern. In the Figure1, the N1and N2 are repetition numbers for MPDCCH and PDSCH respectively. 
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Figure 1 half duplex FDD MPDCCH pattern 1 (aperiodic)
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Figure 2 half duplex FDD MPDCCH pattern 2 (periodic)

For simplifying and saving testing time, we modify the MPDCCH pattern in Figure 2. Set the PDSCH repetition number 
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is discarded.  Based on specification 36.213 and our analysis there will be 
[image: image10.wmf]1

N

 allocated MPDCCH subframes per 
[image: image11.wmf]6

1

1

+

+

N

 subframes.

The MPDCCH subframes are scheduled at 
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Propose 1: The valid subframes for MPDCCH are 0th ~ 
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2.2   PDSCH transmission mode for MPDCCH requirements 

Base on the discussion in section 2.1, setting PDSCH repetition number to be 1 is reasonable. So PDSCH TM6 could be used while testing MPDCCH performance because of defining PDSCH TM6 requirement without repetition in RAN4. 

Proposal 2:  Use PDSCH TM6 while testing MPDCCH performance.
2.3   DCI length
In RAN4 #79 meeting, the issue about DCI length is initiated which would lead to potential mis-alignment in simulation results. And during the eMTC ad-hoc in RAN4 #79, proposal on defining DCI length in Reference Measurement Channels for MPDCCH performance requirement was put forward.
In the following, we give the detailed calculation on DCI length for Format 6-1A and Format 6-1B in the table 1 and table 2.

	Table 1 Format 6-1A (2Tx, 1Rx)
　
	　
	TM1 andTM2
	TM9
	TM6

	Fields
	unit
	Format 6-1A FDD
	Format 6-1A TDD
	Format 6-1A FDD
	Format 6-1A TDD
	Format 6-1A FDD
	Format 6-1A TDD

	Flag format 6-0A/format 6-1A
	bit
	1
	1
	1
	1
	1
	1

	Frequency hopping flag
	bit
	1
	1
	1
	1
	1
	1

	Resource block assignment
	bit
	8
	8
	8
	8
	8
	8

	Modulation and coding scheme
	bit
	4
	4
	4
	4
	4
	4

	Repetition number
	bit
	2
	2
	2
	2
	2
	2

	HARQ process number
	bit
	3
	4
	3
	4
	3
	4

	New data indicator
	bit
	1
	1
	1
	1
	1
	1

	Redundancy version
	bit
	2
	2
	2
	2
	2
	2

	TPC command for PUCCH
	bit
	2
	2
	2
	2
	2
	2

	Downlink Assignment Index        ( reserved when the configured maximum repetition number is larger than 1 )
	bit
	0
	2
	0
	2
	0
	2

	Antenna port(s) and scrambling identity (only present for TM9)
	bit
	0
	0
	2
	2
	2
	2

	SRS request
	bit
	1
	1
	1
	1
	1
	1

	TPMI information for precoding (only present for MT6)
	bit
	0
	0
	0
	0
	2
	2

	MI confirmation for precoding(only present for MT6)
	bit
	0
	0
	0
	0
	　
	　

	HARQ-ACK resource offset
	bit
	2
	2
	2
	2
	2
	2

	DCI subframe repetition number
	bit
	2
	2
	2
	2
	2
	2

	Total length
	bit
	29
	32
	31
	34
	33
	36


	Table 2 Format 6-1B (2Tx, 1Rx)
Fields
	unit
	Format 6-1B FDD
	Format 6-1B TDD

	Flag for format 6-0B/format 6-1B
	bit
	1
	1

	Modulation and coding scheme
	bit
	4
	4

	Resource block assignment
	　
	4
	4

	Repetition number
	bit
	3
	3

	HARQ process number
	bit
	1
	1

	New data indicator
	bit
	1
	1

	HARQ-ACK resource offset
	　
	2
	2

	DCI subframe repetition number
	bit
	2
	2

	Total length
	bit
	18
	18


So based on the calculation in table 1 and table 2 and the assumed transmission mode TM6, the total length are 33bit and 36bit  for Format 6-1A FDD and Format 6-1A TDD respectively and 18bit for Format 6-1B . 

Proposal 3: Base on the assumption of PDSCH TM6 while testing MPDCCH, total lengths are 33bit and 36bit for Format 6-1A FDD and Format 6-1A TDD respectively.
Proposal 4: Total lengths are 18bit for Format 6-1B.
2.4   Propagation channel for Mode B 
In Rel-12, the MTC requirements are defined with fading channel (EPA5). For propagation channel for Rel-13 eMTC, we think it is better to use fading channel to keep consistent with Rel-12 MTC.

Considering the coverage enhancement scenario of Mode B, like basement and so on, more taps could be received by UEs. So we propose to adopt ETU1 as the propagation channel for Mode B.
Proposal 5: Adopt ETU1 as the propagation channel to define requirements for Mode B.
3   Conclusion
In this contribution, we discuss the remaining issues and give our view on the remaining issues. Our proposals are:

Propose 1: The valid subframes for MPDCCH are 0th ~ 
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Proposal 2:  Use PDSCH TM6 while testing MPDCCH performance.

Proposal 3: Base on the assumption of PDSCH TM6 while testing MPDCCH, total lengths are 33bit and 36bit for Format 6-1A FDD and Format 6-1A TDD respectively.
Proposal 4: Total lengths are 18bit for Format 6-1B.

Proposal 5: Adopt ETU1 as the propagation channel to define requirements for Mode B.
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