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1	Introduction
RAN4#91 discussed the channel quality reporting in MSG3 but agreed to wait further RAN1/RAN2 progress [1]. We will discuss further on the channel quality reporting for eMTC for both in CONNECTED mode and in MSG3, based on the RAN1/RAN2 agreements listed in Appendix. 
2	Discussion
RAN1 has agreed to define the DL quality as follows: 
· DL quality is defined as the repetition level and/or aggregation level of hypothetical MPDCCH BLER of 1%.
This definition is similar to the DL quality used for the DL quality reporting on anchor carriers introduced in Rel-14 NB-IoT. For the DL channel quality report for the BL/CE UEs, unlike NB-IoT DL channel quality report, it is possible that the UE may need to report more information such as preferred narrowband(s) and aggregation level. 
2.1	Quality report with MSG3
Figure 1 illustrates an example of measurement period and measured resources for MSG3-based channel quality report, where MPDCCH is transmitted on two narrowbands for RAR scheduling. PDSCH for RAR is also transmitted on two narrowbands which may be different from narrowbands used for MPDCCH transmission. 
[image: ]
[bookmark: _Ref3821831]Figure 1	DL channel quality reporting for BL/CE UEs in MSG3.

According to RAN1 agreement, the narrowband(s) for downlink quality measurement include at least the narrowband(s) on which MPDCCH of RAR is monitored. This means RAN4 needs to assume UE measures the channel quality at least in T2 in Figure 1, however RAN1 have not concluded whether T1 is included or not as the measurement period. 
2.2	Quality report in CONNECTED mode
According to RAN1 agreements, the channel quality in CONNECTED mode is supported for both CE modes A and B, and the reported values are based at least on narrowband(s) where the User-specific search space is monitored.
2.3	Summary of reported value and bandwidth for DL channel quality report
Table 1, Table 2, and Table 3 summarize the RAN1/RAN2 agreements so far from RAN4 RRM requirement point of view. It is observed from the summary that RAN4 needs more inputs from RAN1/RAN2 e.g.,
· Regarding the AL reporting in case of repetition level 1 in Table 1, it is not clear what value UE will report and it depends on the available bits in MSG3. 
· Regarding the measured resources, it looks RAN1 has not reached a conclusion yet. 

[bookmark: _Ref16155185]Table 1	Reported DL channel quality value. 
	UE status
	CE Mode 
	Repetition number 
	Reported value

	IDLE
	Mode A
	=1
	FFS: Rep1 together with aggregation level or fixed aggregation level 24

	
	
	>1
	Repetition number with fixed aggregation level 24

	
	Mode B
	N/A
	Repetition number with fixed aggregation level 24

	CONNECTED
	Mode A
	=1
	TBD (Wait for RAN1 agreements)

	
	
	>1
	Repetition number with fixed aggregation level 24

	
	Mode B
	N/A
	Repetition number with fixed aggregation level 24



[bookmark: _Ref16155187]Table 2	Reported bandwidth for DL channel quality.
	UE status
	CE Mode 
	Frequency hopping
	Reported bandwidth

	IDLE
	Mode A
	Enabled
	Wideband only or preferred narrowband in addition to wideband

	
	
	Disabled
	One narrowband only

	
	Mode B
	Enabled
	TBD (Wait for RAN1 agreements)

	
	
	Disabled
	One narrowband only

	CONNECTED
	Mode A
	Enabled
	TBD (Wait for RAN1 agreements)

	
	
	Disabled
	One narrowband only

	
	Mode B
	Enabled
	TBD (Wait for RAN1 agreements)

	
	
	Disabled
	One narrowband only



[bookmark: _Ref16155230]Table 3	Measurement resources
	UE status
	Measurement resources

	IDLE
	At least the narrowband(s) on which MPDCCH of RAR is monitored. RAN4 need to wait for RAN1 agreements further because RAN1 may agree to allow measurements on other narrowband(s) than RAR narrowband. 

	CONNECTED
	At least the narrowband(s) on which USS MPDCCH is monitored. RAN4 need to wait for RAN1 agreements further because RAN1 may agree to allow measurements on other narrowband(s) than USS narrowband.



3	Conclusion
From the observation, we need to wait for the further RAN1/RAN2 decisions/agreements to discuss the RRM requirements in RAN4. 
Proposal: RAN4 waits for the RAN1/RAN2 agreement on DL channel quality report.
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Appendix
RAN1 agreements
	RAN1#94
Agreement
Prioritize the following alternatives for DL quality report in Msg3 in MTC, for CE Mode A and CE Mode B separately:
· CQI (for CE Mode A)
· Repetition number related to UE decoding of actual or hypothetical MPDCCH/PDSCH 
· FFS if aggregation level needs to be reported when repetition number equal to 1
· RSRP/RSRQ
Companies are encouraged to provide details and/or performance evaluation results

Agreement
Whether the DL quality report is included in Msg3 is indicated in SIB and/or RAR. 
Above applies in case the UE supports DL quality report in Msg3.

RAN1#94bis
Agreement
For CE mode A (PRACH CE level 0, 1), the downlink channel quality is down-selected among the following in RAN1#95:
· CQI
· The repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1%
· Support both CQI and repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1%

Agreement
For CE Mode B, the downlink channel quality reported in Msg3 is denoted as the repetition number that the UE recommends to achieve a hypothetical MPDCCH decoding BLER of 1%

Agreement
CRS may be used as the reference signal for measurement of DL quality metric for measurement report in Msg3.

Agreement
Enabling of DL quality report is indicated in SIB.



RAN1#95
Agreement
[bookmark: _Hlk529949203]For CE mode A (PRACH CE level 0, 1), the downlink channel quality is the repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1% 

Agreement
DL quality report is transmitted via higher layer signaling, e.g. MAC CE or RRC message


RAN1#96
Agreement
For DL quality report in Msg3:
· If frequency hopping for MPDCCH is enabled, at least wideband DL quality is reported.
· Wideband DL quality is calculated assuming transmission on all narrowband(s) to which the derived repetition number and/or aggregation level relates.
· FFS if additionally reports DL quality on a preferred narrowband and/or position of the preferred narrowband.
· If frequency hopping for MPDCCH is disabled, DL quality based on one narrowband is reported.

Agreement
For DL quality report in connected mode
· DL quality is with respect to USS for both CE mode A and CE mode B.
· DL quality is measured at least on narrowband(s) on which MPDCCH of USS is monitored.

Agreement:
For DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1):
· If the repetition number in DL quality information is larger than 1, only repetition number is reported with pre-defined maximum aggregation level;
· If the repetition number in DL quality information equals to 1, FFS between: 
· Only aggregation level is reported with pre-defined repetition number equals to 1
· Repetition number equals to 1 is reported with pre-defined [maximum] aggregation level

RAN1#96bis
Agreement
· DL quality report in Msg3 in IDLE mode and DL quality report in connected mode are configured separately.
· DL quality report in Msg3 in IDLE mode is configured per PRACH CE level or per CE mode in the SI.
· DL quality report in connected mode is configured by UE-specific RRC signaling.

Agreement
· For DL quality report in connected mode, DL quality is transmitted via higher layer signaling, e.g. MAC CE or RRC message.

Working Assumption
· For DL quality report in Msg3 for IDLE mode UEs, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored.

Agreement
For channel quality report in Msg3, RAN1 send LS to RAN2 requesting the following information: 
· Number(s) of available bits for the quality reporting in Msg3
· Whether the quality report in Msg3 is transmitted in RRC or MAC CE
Send LS to RAN2 and CC RAN4. Ask, from RAN2, perspective, whether the above might be different for different cases. Include as part of LS to be handled in the NB-IoT agenda item.

Working Assumption
For DL quality report in CE mode A (PRACH CE level 0, 1), the pre-defined maximum aggregation level is fixed to 24.

RAN1#97
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
· [bookmark: _Hlk15050589]Fixed range of DL quality information is defined for DL quality report with up to 8 bits

Agreement
For both DL quality report in Msg3 in IDLE mode and DL quality report in connected mode:
· Confirm the following working assumption:
· For DL quality report in CE mode A (PRACH CE level 0, 1), the pre-defined maximum aggregation level is fixed to 24.
· For DL quality report in CE mode B (PRACH CE level 2, 3), the pre-defined maximum aggregation level is fixed to 24.

Agreement
Confirm the following working assumption:
· For DL quality report in Msg3 for IDLE mode UEs, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored.

Agreement
For DL quality report in connected mode, the mechanism for triggering is based on one or more of the following:
· DCI (e.g. UL grant, PDCCH order)
· MAC CE

Agreement
For IDLE mode DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1) with up to 8 bits, if the repetition number in DL quality information equals to 1, select one between the following alternatives in RAN1#98 meeting:
· Alternative 1: Repetition number =1 is reported with aggregation level 
· Alternative 2: Repetition number =1 is reported assuming aggregation level of 24

Agreement
For IDLE mode DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1) with up to 8 bits, if frequency hopping for MPDCCH is enabled, select one between the following alternatives in RAN1#98 meeting:
· Alternative 1: Only wideband DL quality is reported.
· Alternative 2: DL quality on a preferred narrowband and position of the preferred narrowband are reported in addition to wideband DL quality.
· The preferred narrowband is selected within the set of narrowband(s) on which wideband DL quality is measured.





RAN2 agreements
	RAN2#103bis agreements:
Quality report in Msg3 is introduced for EDT. FFS for non-EDT.

RAN2#104 agreements:
RAN2 waits for progress on the discussion of MT-EDT before deciding on whether channel quality report in Msg3 is introduced for EDT.
Channel quality report in Msg3 is introduced for non-EDT.

RAN2#105 agreements:
UE reports at most one DL quality measurement in Msg3 transmission. This is pending RAN1 agreement.
For EDT, new MAC CE will be defined to report the channel quality in Msg3. FFS whether an LCID (lowest priority) or eLCID is used.
Channel quality in Msg3 is reported with no explicit differentiation on whether the measurement was made in T1 or T2.

RAN2#105bis agreements:
eLCID based solution is not supported.
A new LCID is used for eMTC pending approval in the main room.
IoT informs the main room regarding the pending agreement above and the alternatives, e.g. to use one of LCID values reserved for NB-IoT or sidelink.

RAN2#106 agreements:
None
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