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Introduction
At RAN #82 meeting, the WID for Rel-16 MTC enhancements was updated [1]. The objective for improving DL transmission efficiency and/or UE power consumption was updated to include the following:
· [bookmark: _Hlk515907705]Specify quality report in MSG3 at least for EDT [RAN1, RAN2]
· Specify aperiodic quality report in connected mode using same quality definition as in Msg3 [RAN1, RAN2, RAN4]
In RAN1 #98 meeting, the following agreements were made regarding the quality report in Msg3 [2]:
	Agreement
CQI report and DL quality report are separate features and it is up to eNB configuration/triggering (UE can be configured to report both CQI and DL quality)

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
· If the quality reporting in Msg-3 is configured in SIB
· If the scheduled TBS is large enough for inclusion of the 8-bit DL quality report, the 8-bit DL quality report is used
· Otherwise, the 2-bit DL quality report is used.

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 

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.

R1-1909731	[Draft] Reply LS on quality report in Msg3 for LTE-M	Ericsson
Agreement
The draft LS is endorsed in R1-1909793.

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.

Agreement:
· For DL quality report not in Msg3 in connected mode, DL quality report is configured by UE-specific RRC signaling.
· For DL quality report in Msg3 in connected mode, the configuration of DL quality report is selected between in RAN1#98bis:
· SIB
· Reuse the configuration of DL quality report in Msg3 in IDLE mode
· UE-specific RRC signaling 
· Reuse the configuration of DL quality report not in Msg3 in connected mode

Working Assumption:
If DL quality report in Msg3 in connected mode is enabled by higher layer configuration, UE always report DL quality in Msg3 in connected mode



This contribution discusses some of remaining aspects related to the design of DL quality report in Msg3, as well as the quality report in connected mode using the same quality definition as in Msg3.

DL quality report information
At RAN1#97, the following agreement regarding DL quality information with up to 8 bits was made:
	Agreement
· Specify DL quality information with up to 8 bits for DL quality report in at least
· Msg3 report for EDT case
· Msg3 report for connected mode
· Fixed range of DL quality information is defined for DL quality report with up to 8 bits



Following this agreement, the joint encoding of all supported numbers of MPDCCH repetitions {1, 2, 4, 8, 16, 32, 64, 128, 256} and the supported aggregation levels {1, 2, 4, 8, 16, 12, 24} is proposed as illustrated in Table 1.
[bookmark: _Ref16781827]Table 1. Reported number of MPDCCH repetitions and aggregation level for providing DL quality information in Msg3 with up to 8 available bits for report.
	#
	Repetition Number
	Aggregation Level
	CE mode

	0
	2
	24
	A, B

	1
	4
	24
	A, B

	2
	8
	24
	A, B

	3
	16
	24
	A, B

	4
	32
	24
	A, B

	5
	64
	24
	A, B

	6
	128
	24
	A, B

	7
	256
	24
	A, B

	8
	1
	24
	A

	9
	1
	1
	A

	10
	1
	2
	A

	11
	1
	4
	A

	12
	1
	8
	A

	13
	1
	16
	A

	14
	1
	12
	A

	15
	reserved



It should be noted that only 4 bits are required for joint encoding of the number of MPDCCH repetitions and aggregation level. For simplicity, it’s proposed to use the same table with the DL quality information for all types of report when the number of available bits in TBS is up to 8.

Proposal 1:
Apply joint encoding of the repetition number and aggregation level for DL quality report with up 8 bits (see Table 1 for details).
· Only 4 bits are actually required
Use the same table with DL quality information for Msg3-based report in IDLE mode for EDT case and non-EDT case (when up to 8 bits are available for report), Msg3-based report in CONNECTED mode, aperiodic DL quality report in PUSCH in CONNECTED mode.

For Msg3-based DL quality report in IDLE mode for non-EDT case when only 2 bits are available, it’s proposed to report only number of MPDCCH repetitions and use adaptive range for that based on Rmax value (e.g. mPDCCH-NumRepetition-RA) as illustrated in Table 2. The corresponding assumption on the AL may be pre-defined, e.g., AL = 24, or configured as part of the SIB signaling.
[bookmark: _Ref21115455]Table 2. Reported number of MPDCCH repetitions and aggregation level for providing DL quality information in Msg3 with 2 bits available for report.
	Rmax
	r1
	r2
	r3
	r4

	1
	1
	-
	-
	-

	2
	1
	2
	-
	-

	4
	1
	2
	4
	-

	>=8
	Rmax/8
	Rmax/4
	Rmax/2
	Rmax



Proposal 2:
For DL quality report with 2 bits available, only the number of MPDCCH repetitions is used together with adaptive range based on Rmax value (see Table 2 for details).

DL quality report in connected mode
To simplify the design of the DL quality report in Msg3 in CONNECTED mode, it’s proposed to confirm the working assumption made at the previous meeting which assumes no triggering to report. Moreover, it’s proposed to reuse for CONNECTED mode the SIB-based configuration of DL quality report in Msg3 in IDLE mode.

Proposal 3:
Confirm the working assumption that UE always report DL quality in Msg3 in CONNECTED mode if DL quality report in Msg3 in CONNECTED mode is enabled by higher layer configuration.
Reuse for DL quality report in Msg3 in CONNECTED mode the SIB-based configuration of DL quality report in Msg3 in IDLE mode.

For the aperiodic DL quality report in PUSCH, the CSI request field in UL grant can be reused. Note that this is applicable to CE mode A only. There is no support of CSI measurement and thus no CSI request field in UL grant for CE mode B. If the aperiodic DL quality report is supported in PUSCH in CE mode B, the UL grant in CE mode B can be extended to include the 1-bit trigger. Note that different from IDLE mode, eNB knows the UE capability in connected mode, and thus the extension in DCI for CE mode B would not result in increased DL overhead as only the new DCI would be transmitted. 
When the aperiodic report is triggered, UE needs to decide which metric to be used for the DL quality report, the legacy CQI or the new DL quality report using the same definition as in Msg3. 
As one option, once this feature is enabled, UE will always report the DL quality report in PUSCH using the same quality definition as in Msg3 instead of legacy CQI. Alternatively, the DCI can be extended to include an additional bit to indicate whether the legacy CQI or the new DL quality report using the same definition as in Msg3 should be reported.

Proposal 4:
For triggering method of the DL quality report in CONNECTED mode in PUSCH:
· The CSI request field in UL grant is used as the trigger for DL quality report.

Conclusion
In this contribution, remaining aspects related to the design for the support of DL quality report in Msg3 and in connected mode for eMTC were discussed. Based on the discussion, we make the following proposals:

Proposal 1:
Apply joint encoding of the repetition number and aggregation level for DL quality report with up 8 bits (see Table 1 for details).
· Only 4 bits are actually required
Use the same table with DL quality information for Msg3-based report in IDLE mode for EDT case and non-EDT case (when up to 8 bits are available for report), Msg3-based report in CONNECTED mode, aperiodic DL quality report in PUSCH in CONNECTED mode.

Proposal 2:
For DL quality report with 2 bits available, only the number of MPDCCH repetitions is used together with adaptive range based on Rmax value (see Table 2 for details).

Proposal 3:
Confirm the working assumption that UE always report DL quality in Msg3 in CONNECTED mode if DL quality report in Msg3 in CONNECTED mode is enabled by higher layer configuration.
Reuse for DL quality report in Msg3 in CONNECTED mode the SIB-based configuration of DL quality report in Msg3 in IDLE mode.

Proposal 4:
For triggering method of the DL quality report in CONNECTED mode in PUSCH:
· The CSI request field in UL grant is used as the trigger for DL quality report.
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