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1	Introduction

RAN4#94-e 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. 
	· Separate accuracy requirements for fixed AL24 and fixed RL=1
· Set -15 ≤ Es/Iot ≤ [-3] dB as the side condition to report the repetition level with the fixed AL=24.
· Set Es/Iot ≥ [-3] dB as the side condition to report the aggregation level with the fixed RL=1.
· Use static channel for test case as same as Rel-14 NB-IoT channel quality reporting.
· Following 8-bit reporting table is agreed:
	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
	16
	A

	6
	1
	24
	A, B

	7
	2
	24
	A, B

	8
	4
	24
	A, B

	9
	8
	24
	A, B

	10
	16
	24
	A, B

	11
	32
	24
	A, B

	12
	64
	24
	A, B

	13
	128
	24
	A, B

	14
	256
	24
	A, B



· RAN4 waits for RAN2 conclusion on 2-bit reporting table.


 
2	Discussion
2.1	2-bit reporting
The remaining open issue of eMTC channel quality report is the 2-bit reporting table. According to RAN2#109-e agreements, it was confirmed that 2-bit reporting in MSG3 is supported.
Agreements
- RAN2 confirms that 2-bit CQI report in MSG3 is supported.
- Quality Report trigger in Connected Mode for eMTC is the same MAC CE as agreed for NB-IoT.
- When 2-bit CQI reporting enabled in MSG3 then 8-bit reporting shall also be enabled.
- Separate flags are not required to enable/disable CQI reporting per CE level.

Although RAN2 has discussed for several meetings whether to introduce 2-bit channel quality reporting, RAN2#107bis had already agreed 2-bit reporting uses R+F2+E MAC subheader.
Agreements
- For 8-bit DL quality report, same MAC CE is used for reporting in Msg3 and connected mode.
- For 8-bit DL quality report; LCID value for the quality report is transmitted in addition to the LCID value for UL-CCCH.
- Codepoint/index of “10001” is used for 8-bit DL quality report for eMTC.
- For EDT, 8-bit DL quality report has lower priority than MO data from UL-CCCH.
- For non-EDT, 8-bit DL quality report has higher priority than MO data not from UL-CCCH, i.e., one level above “data from any Logical Channel, except data from UL-CCCH”
- For non-EDT, R+F2+E MAC subheader is used for 2-bit DL quality report.
- 2 separate indicators are introduced in SIB to enable 8-bit and 2-bit DL quality report, i.e., FFS if it is possible to indicate 2-bit only.

Based on the confirmation, RAN4 need to define the mapping table as same as 8-bit reporting table agreed in RAN4#94-e. In our understanding, the MAC subheader with R+F2+E consists of 3 bits. Depending on the RAN2 agreements, UE can report 4 values if RAN2 decides R bit is used to indicate the channel quality, F2 and E bits are used for the channel quality values. This means UE sets R=0 in the case of no measurement. If UE reports the channel quality, UE sets R=1 and then it can use 2 bits, corresponding to 4 values. On the other hand, RAN2 may decide to assign 3 bits for the channel quality report, and in this case, UE can report 8 values, although one value should be used for ‘no measurement’.
Proposal 1: RAN4 wait for RAN2 decision for the number of reporting values for 2-bit channel quality report table.
2.2	Option 1: 4 values
In Rel-14 NB-IoT 2-bits channel quality report, UE can reports only 3 values {Rmax/8, Rmax, 4xRmax} because one value is used for ‘no measurement’. On the other hand, since eMTC UE can report 4 values for 2-bits reporting, we propose to report the channel quality value based on Rmax/8, Rmax/4, Rmax, and 4*Rmax.
Table 1 shows the reported value for Rmax based on our proposal. It is observed this table reports two or more repetition level 1s for Rmax <= 4, and it is not efficient. We therefore propose to modify the mapping table as shown in Table 2, where UE reports {1,2,4,8} if Rmax=1 or 2, and UE reports {1,2,4,16} if Rmax=4. 
[bookmark: _Ref36630490]Table 1	2-bit channel quality mapping table. 
	
	Rmax
	1
	2
	4
	8
	16
	32
	64
	128
	256

	Value 1
	Rmax / 8
	1
	1
	1
	1
	2
	4
	8
	16
	32

	Value 2
	Rmax / 4
	1
	1
	1
	2
	4
	8
	16
	32
	64 

	Value 3
	Rmax
	1
	2
	4
	8
	16
	32
	64
	128
	256

	Value 4
	4 x Rmax
	4
	8
	16
	32
	64
	128
	256
	256
	256



[bookmark: _Ref36639851]Table 2	Proposed 2-bit channel quality mapping table. 
	
	Rmax
	1 or 2
	4
	8
	16
	32
	64
	128
	256

	Value 1
	Rmax / 8
	1
	1
	1
	2
	4
	8
	16
	32

	Value 2
	Rmax / 4
	2
	2
	2
	4
	8
	16
	32
	64 

	Value 3
	Rmax
	4
	4
	8
	16
	32
	64
	128
	256

	Value 4
	4 x Rmax
	8
	16
	32
	64
	128
	256
	256
	256



Proposal 2: RAN4 use the channel quality mapping table shown in Table 2 if RAN2 decide to assign 2 bits for the channel quality report.
[bookmark: _GoBack]2.3	Option 2: 8 values
If UE can report 8 values, we propose to define the table depending on Rmax as shown in Table 3. We derive this table so that UE can report the range from Rmax/8 to 4 x Rmax, which is same assumption as Rel-14 NB-IoT 2-bit table. 
[bookmark: _Ref36749019]Table 3	Proposed 3-bit channel quality mapping table.
	Configured Rmax
	Rmax <= 16
	Rmax >= 32

	Value 1
	No measurement reporting
	No measurement reporting

	Value 2
	1
	4

	Value 3
	2
	8

	Value 4
	4
	16

	Value 5
	8
	32

	Value 6
	16
	64

	Value 7
	32
	128

	Value 8
	64
	256



Proposal 3: RAN4 use the channel quality mapping table as shown in Table 3 if RAN2 decide to assign 3 bits for the channel quality report.  

3	Summary
Proposal 1: RAN4 wait for RAN2 decision for the number of reporting values for 2-bit channel quality report table.
Proposal 2: RAN4 use the channel quality mapping table shown in Table 2 if RAN2 decide to assign 2 bits for the channel quality report.
	
	Rmax
	1 or 2
	4
	8
	16
	32
	64
	128
	256

	Value 1
	Rmax / 8
	1
	1
	1
	2
	4
	8
	16
	32

	Value 2
	Rmax / 4
	2
	2
	2
	4
	8
	16
	32
	64 

	Value 3
	Rmax
	4
	4
	8
	16
	32
	64
	128
	256

	Value 4
	4 x Rmax
	8
	16
	32
	64
	128
	256
	256
	256



Proposal 3: RAN4 use the channel quality mapping table as shown in Table 3 if RAN2 decide to assign 3 bits for the channel quality report.  
	Configured Rmax
	Rmax <= 16
	Rmax >= 32

	Value 1
	No measurement reporting
	No measurement reporting

	Value 2
	1
	4

	Value 3
	2
	8

	Value 4
	4
	16

	Value 5
	8
	32

	Value 6
	16
	64

	Value 7
	32
	128

	Value 8
	64
	256
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