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1	Introduction

RAN4#93 agreed with the way forward on the DL channel quality reporting [1]. This contribution discusses the remaining open issues for DL channel quality report for eMTC. 
	· For 2-bit DL quality report mapping 
· MPDCCH Aggregation level is assumed to be 24.
· Wait for RAN2 decision on whether 3 or 4 values can be reported
· For the DL quality report accuracy
· When RL is reported, i.e., MPDCCH AL=24
	MPDCCH repetition
	Pm-Dsg (%)
	Conditions

	R (Note 1)
	≤ 1
	-6 ≤ Es/Iot (Note 2)

	R/[4]
	> 1
	-6 ≤ Es/Iot (Note 2)

	R
	≤ 1
	-15 ≤ Es/Iot ≤ -6

	R/[8]
	> 1
	-15 ≤ Es/Iot ≤ -6

	Note 1: R is the reported MPDCCH repetition level that UE has reported.
Note 2: FFS whether to set the upper limit, e.g., 3dB


· For FFS in Note 2:
· Option 1: -6 ≤ Es/Iot (No upper limit)
· Option 2: -6 ≤ Es/Iot ≤ -3 dB
· When RL is reported, i.e., MPDCCH RL=1
	MPDCCH aggregation
	Pm-Dsg (%)
	Conditions

	Lk (Note 1)
	≤ 1
	FFS

	Lk-[2]
	> 1
	FFS

	Note 1:  is the reported MPDCCH AL level where k is the index to the AL set 1 ≤ k ≤ 7.


· For FFS in the conditions,
· Option 1: Es/Iot ≥ -6 dB
· Option 2: Es/Iot ≥ [3] dB


 
2	Discussion
2.1	Side condition of DL quality reporting accuracy
One of the remaining issues is the side condition of the measurement quality requirements. Figure 1 shows the simulation results of MPDCCH BLER with AL={4,8,16,24} and Rep=1 under the static channel condition. 

[image: ]
[bookmark: _Ref31114411]Figure 1	MPDCCH BLER with fixed repetition level=1 under static channel. 
Considering the impairment margin of 2dB, UE can achieve MPDCCH BLER of 1% with SNR=-5.5dB with MPDCCH AL24 and Rep1. This means UE will report the aggregation level with fixed Rep=1 with SNR > -5.5dB. We propose to set Es/Iot ≥ -3 dB as the side condition of the case RL=1 considering the margin.
Regarding the side condition of AL=24, it is observed from our simulation result that UE will report the repetition number with fixed AL=24 with SNR < -5.5dB, and thus we propose to set upper limit as Es/Iot < -3dB, considering the margin. 
Proposal 1: Set -6 ≤ Es/Iot ≤ -3 dB as the side condition to report the repetition level with the fixed AL=24.
Proposal 2: Set Es/Iot ≥ -3 dB as the side condition to report the aggregation level with the fixed RL=1.
2.2	8-bit reporting
RAN4 has received the LS from RAN1 on the 8-bit DL quality reporting for eMTC [2], as shown in Table 1. One of the issues of this table is that CE Mode B UE cannot report repetition level 1. Since we think CE Mode B UE can also report repetition level 1 during the operation, we propose to specify the mapping table as shown in Table 2. 

[bookmark: _Ref22828254]Table 1	Reporting value (8-bit) agreed in RAN1. 
	Reported level
	MPDCCH repetition level
	MPDCCH aggregation level
	CE mode

	0
	No measurement reporting
	No measurement reporting
	A, B

	1
	1
	1
	A

	2
	1
	2
	A

	3
	1
	4
	A

	4
	1
	8
	A

	5
	1
	12
	A

	6
	1
	16
	A

	7
	1
	24
	A

	8
	2
	24
	A, B

	9
	4
	24
	A, B

	10
	8
	24
	A, B

	11
	16
	24
	A, B

	12
	32
	24
	A, B

	13
	64
	24
	A, B

	14
	128
	24
	A, B

	15
	256
	24
	A, B



[bookmark: _Ref31035591]Table 2	Proposed reporting value (8-bit) to be specified in TS36.133. 
	Reported level
	MPDCCH repetition level
	MPDCCH aggregation level
	CE mode

	0
	No measurement reporting
	No measurement reporting
	A, B

	1
	1
	1
	A

	2
	1
	2
	A

	3
	1
	4
	A

	4
	1
	8
	A

	5
	1
	12
	A

	6
	1
	16
	A

	7
	1
	24
	A, B

	8
	2
	24
	A, B

	9
	4
	24
	A, B

	10
	8
	24
	A, B

	11
	16
	24
	A, B

	12
	32
	24
	A, B

	13
	64
	24
	A, B

	14
	128
	24
	A, B

	15
	256
	24
	A, B



Propose 3: Report level 7 (RL=1 and AL24) is also applicable for CE Mode B UE. 
2.3	2-bit reporting
The last remaining issue is the 2-bit reporting table. According to RAN2 discussion, they are still discussing whether the 2-bit channel quality report is supported or not. We propose RAN4 to wait for RAN2 decisions.
Proposal 4: RAN4 wants for RAN2 decision whether 2-bit channel quality report is supported or not. 

3	Summary
Proposal 1: Set -6 ≤ Es/Iot ≤ -3 dB as the side condition to report the repetition level with the fixed AL=24.
Proposal 2: Set Es/Iot ≥ -3 dB as the side condition to report the aggregation level with the fixed RL=1.
Propose 3: Report level 7 (RL=1 and AL24) is also applicable for CE Mode B UE. 
Proposal 4: RAN4 wants for RAN2 decision whether 2-bit channel quality report is supported or not. 
4	References
[1] [bookmark: _Ref508638450][bookmark: _Ref3386619][bookmark: _Ref31030704]R4-1915889, “Way forward on Rel-16 MTC RRM enhancement”, Ericsson, Nokia, Nokia Shanghai Bell, Qualcomm Incorporated, Huawei, HiSilicon. 
[2] [bookmark: _Ref22828451][bookmark: _Ref22830354]R1-1911386, “LS on channel quality report for LTE-MTC”, RAN1.

3

image1.emf
-10 -8 -6 -4 -2 0 2

SNR (dB)

10

-2

10

-1

10

0

M

P

D

C

C

H

 

B

L

E

R

MPDCCH DCI 6-1A, 2x1 AWGN, Rep=1

AL4

AL8

AL16

AL24


