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1. Introduction
The WID for Rel-16 MTC enhancements for LTE [1] has the following objectives:

· Specify quality report in Msg3 at least for EDT [RAN1, RAN2, RAN4]

· Specify aperiodic quality report in connected mode using same quality definition as in Msg3 [RAN1, RAN2, RAN4]
Agreements made for these objectives so far, include:

From RAN1 Meeting #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 
From RAN1 Meeting #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.

From RAN1 Meeting #95:

Agreement

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
For the RAN1 Meeting #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

From the RAN1 Meeting #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.
R1-1905592
[DRAFT] Draft LS on channel quality report in Msg3 for NB-IoT and LTE-M
Huawei, HiSilicon
The LS is endorsed in R1-1905593
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.
RAN2 at their #105bis meeting agreed LS R2-1905277 which outlined their initial view on the number and location of bits available for EDT and non-EDT cases of the report.

 Non-EDT

For the non-EDT case, when eNB provides minimum TBS size of 56 bits in the random access response, RAN2 confirms that two unused bits in MAC subheader can be used to send the Msg3 quality report.

However, if eNB provides the TBS size that is prolonged to the next available TBS size as shown below in Table 1 in the random access response, there is a maximum of 8 bits available for the Msg3 quality report. 

Table 1: Possible TBS Sizes for Msg3

	
	Minimum Msg3 TBS 
[bit]
	prolonged Msg3 TBS

[bit]

	RRCConnectionRequest
	56
	72

	RRCConnectionResumeRequest
(with fullResumeID)
	72
	88

	RRCConnectionResumeRequest 
(with truncatedResumeID)
	56
	72

	RRCConnectionReestablishmentRequest
	56
	72


EDT

For EDT case, a MAC CE is used and a maximum of 8 bits are available for Mgs3 quality report. 

For Msg3 quality report in CONNECTED state, it is possible to use same MAC CE based solution with a maximum of 8 bits available for Msg3 quality report.

In this contribution we discuss further aspects of the DL quality report in MSG3.

2. Discussion
At the RAN1 #96bis meeting the following working assumption was made:

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.

Given that the MPDCCH of the RAR is the easiest narrowband for the UE to use to measure the new quality metric, we support that this working assumption is agreed.

Proposal 1:    
The working assumption for the quality measurement to include at least the MPDCCH of the RAR, is made into an agreement.
At their last meeting, RAN2 concluded that to transmit the quality report, there would be:

· for the EDT case, 8 bits in the MAC CE 

· for the non-EDT cases, either/or 2 unused bits in the MAC sub-header or a larger TBS offering 8 bits 

To maintain commonality and minimise specifications and testing efforts, we prefer that a common 8 bit measurement metric be adopted for both the EDT and non-EDT quality metric. 

Proposal 2:
The same 8-bit quality metric scale is used for both the EDT and non-EDT quality metrics.

FFS:   How the 2 mac sub-header bits for the non-EDT case could be used
At the last meeting, a number of companies highlighted that the NB for the RAR MPDCCH may not be the most useful NB to measure, given where the subsequent msg4 MPDCCH and PDSCH may appear.  Ideally, the network could instruct the UE which NB to measure but this could lead to the following potential problems:

· Issue 1:
How does the network indicate to the UE which NB to measure?

· Solutions promoted in the last meeting, include:

· Using the SIB:

Simple but doesn’t allow fast dynamic rescheduling

· Using predefined rules:
Restricts network scheduling.

· Issue 2:
Does the UE have the capability to switch NBs and make an accurate measurement?

· A solution promoted in the last meeting, was to:

· Limit this option based on the available time to make the measurement.
For issues 1 and 2, we think that a good compromise would be to enable this alternative NB for measurement to be configured only for connected mode UEs only.  For connected mode UEs, the network could on a per UE basis at the RRC level, determine the UE measurement capability and depending on that preconfigure the NB it wanted the UE to measure and report back.  For all other UEs, only the NB used for the MPDCCH for the RAR is used.

Proposal 3:
For DL quality report in Msg3 for CONNECTED mode UEs, the narrowband(s) for downlink quality measurement defaults to the narrowband(s) on which MPDCCH for RAR is monitored, unless configured otherwise by the network using an RRC connection to the UE.

At the last meeting the following working assumption was made. 

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.
To limit this to less than 24 has no benefits in our view, therefore we support making this working assumption an agreement.

Proposal 4:    
The working assumption for the CE mode A maximum aggregation level, is made into an agreement.
3. Conclusion

In this contribution we have discussed further aspects of the DL quality report in MSG3, and have the following proposals:

Proposal 1:    
The working assumption for the quality measurement to include at least the MPDCCH of the RAR, is made into an agreement.
Proposal 2:
The same 8-bit quality metric scale is used for both the EDT and non-EDT quality metrics.

FFS:   How the 2 mac sub-header bits for the non-EDT case could be used
Proposal 3:
For DL quality report in Msg3 for CONNECTED mode UEs, the narrowband(s) for downlink quality measurement defaults to the narrowband(s) on which MPDCCH of RAR is monitored, unless configured otherwise by the network using an RRC connection to the UE.
Proposal 4:    
The working assumption for the CE mode A maximum aggregation level, is made into an agreement.
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