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1. Introduction

In RAN4#92, the RRM requirements for DL quality reporting in Rel-16 eMTC is discussed. The following agreements are captured in the WF [1].
	· The evaluation period at least includes T2.
· The definition of measurement accuracy of DL quality report in MSG3 can be reused from MSG3 based DL quality report for NB-IoT.


In this paper, based on agreements from RAN1#98, we will provide our views on the remaining issues in RRM requirements for DL quality reporting in Rel-16 eMTC.
2. Discussion
The RRM core requirements for DL quality reporting include mainly:

–
hypothetical MPDCCH parameters 

· evaluation period

–
report mapping

2.1. Hypothetical MPDCCH parameters 

On hypothetical MPDCCH parameters, RAN1#98 has made the following agreements.

	Agreement

For IDLE mode DL quality report in Msg3 in CE mode A with up to 8 bits, if the repetition number in DL quality information equals to 1
· Repetition number =1 is reported with aggregation level

· A common table is used for CE mode A and B 


Together with the agreements from RAN1#97, we can find that
· if repetition number in DL quality information is larger than 1, UE will report the repetition number based on aggregation level 24

· if repetition number in DL quality information equals to 1, UE will report the aggregation level based on repetition number 1
As RAN4 has earlier agreed to base the MPDCCH parameters for quality reporting on RLM, our suggestion on MPDCCH parameters for quality reporting is given in Table 1. It include both coverage levels, and should apply for both idle (EDT or non-EDT) and connected mode (in Msg3 or not in Msg3).
Table 1: MPDCCH parameters for DL quality reporting
	Attribute
	Normal coverage/CEModeA
	Enhanced coverage/CEModeB

	DCI format
	6-1A
	6-1B

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	MPDCCH repetition level Note1
	1
	n.a.

	MPDCCH Aggregation level (ECCE) Note2
	24

	M-PDCCH Transmission type
	Distributed

	NOTE 1: Not applicable if repetition number in DL quality information is larger than 1.
NOTE 2: Not applicable if repetition number in DL quality information equals to 1.


Proposal 1: Define the MPDCCH parameters for DL quality reporting as in Table 1.
2.2. Evaluation period

In RAN1#98 it is agreed that

	Agreement
For DL quality report in Msg3 for IDLE mode UEs, downlink quality is measured on the narrowband(s) on which MPDCCH of RAR is monitored. No additional downlink quality measurement on other narrowband(s) is introduced.


As only RAR narrow-band is measured for DL quality reporting in idle mode, T2 should be enough for measurement period.

Proposal 2: Measurement period for DL quality reporting in idle mode is T2.

2.3. Report mapping
In RAN1#98, it is agreed that
	Agreement
· Specify DL quality information with up to 8 bits for DL quality report in Msg3 report non-EDT case.
· In addition to the 8-bit DL quality report, DL quality report with 2 bits is supported for non-EDT case
· FFS: Details on the range of DL quality information for the 2-bit case
Agreement
For IDLE mode DL quality report in Msg3 in CE mode A with up to 8 bits, if frequency hopping for MPDCCH is enabled, 
· Only wideband DL quality is reported.


It can be seen that report mapping for both 8-bit reporting and 2-bit reporting are needed in idle mode. 

For 8-bit reporting in idle mode, as only one quality is reported (for both frequency hopping non hopping cases), all the bits can be used to represent the repetition level. On the other hand, there are only 9 possible repetition levels for MPDCCH {r1, r2, r4, r8, r16, r32, r64, r128, r256}, so all the levels can be reported with one code-point. Similarly, when aggregation level is reported, all the possible aggregation levels {1, 2, 4, 8, 16, 12, 24} can be reported with one code-point. This is translated into Table 2 and Table 3.
Table 2: Report mapping for 8-bit in idle mode with reported repetition number larger than 1
	Reported value
	MPDCCH repetition level

	noMeasurement
	No measurement reporting

	candidateRep-A
	1

	candidateRep-B
	2

	candidateRep-C
	4

	candidateRep-D
	8

	candidateRep-E
	16

	candidateRep-F
	32

	candidateRep-G
	64

	candidateRep-H
	128

	candidateRep-I
	256


Table 3: Report mapping for 8-bit in idle mode with reported repetition number equal to 1

	Reported value
	MPDCCH aggregation level

	noMeasurement
	No measurement reporting

	candidateRep-A
	1

	candidateRep-B
	2

	candidateRep-C
	4

	candidateRep-D
	8

	candidateRep-E
	16

	candidateRep-F
	12

	candidateRep-G
	24


For 2-bit reporting in idle mode, as the range is still FFS in RAN1, RAN4 can further wait for the conclusion. For reporting in connected mode, there has been no agreement in RAN1 on the content of the report, so RAN4 should also wait before defining the report mapping.
Proposal 3: For DL quality reporting with 8-bit in idle mode, the report mapping is defined as in Table 2 and Table 3.
3. Conclusions

In this paper we provided our views on the remaining issues in RRM requirements for DL quality reporting in Rel-16 eMTC.
Proposal 1: Define the MPDCCH parameters for DL quality reporting as in Table 1.

Table 1: MPDCCH parameters for DL quality reporting
	Attribute
	Normal coverage/CEModeA
	Enhanced coverage/CEModeB

	DCI format
	6-1A
	6-1B

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	MPDCCH repetition level Note1
	1
	n.a.

	MPDCCH Aggregation level (ECCE) Note2
	24

	M-PDCCH Transmission type
	Distributed

	NOTE 1: Not applicable if repetition number in DL quality information is larger than 1.
NOTE 2: Not applicable if repetition number in DL quality information equals to 1.


Proposal 2: Measurement period for DL quality reporting in idle mode is T2.

Proposal 3: For DL quality reporting with 8-bit in idle mode, the report mapping is defined as in Table 2 and Table 3.
Table 2: Report mapping for 8-bit in idle mode with reported repetition number larger than 1

	Reported value
	MPDCCH repetition level

	noMeasurement
	No measurement reporting

	candidateRep-A
	1

	candidateRep-B
	2

	candidateRep-C
	4

	candidateRep-D
	8

	candidateRep-E
	16

	candidateRep-F
	32

	candidateRep-G
	64

	candidateRep-H
	128

	candidateRep-I
	256


Table 3: Report mapping for 8-bit in idle mode with reported repetition number equal to 1

	Reported value
	MPDCCH aggregation level

	noMeasurement
	No measurement reporting

	candidateRep-A
	1

	candidateRep-B
	2

	candidateRep-C
	4

	candidateRep-D
	8

	candidateRep-E
	16

	candidateRep-F
	12

	candidateRep-G
	24
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