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1. Introduction

At RAN#83, the Rel-16 work item on additional enhancements for NB-IoT was revised and approved in [1]. One of the objectives in this work item is to support Msg3 quality reporting for non-anchor access. A new objective is added to support quality reporting in connected mode for anchor and non-anchor carriers.
Improved multi-carrier operation:

· Specify support of Msg3 quality reporting for non-anchor access [RAN1, RAN2, RAN4]
· Specify support for quality reporting in connected mode for anchor and non-anchor carriers. The quality report is not carried in the physical layer. [RAN1, RAN2, RAN4].
In RAN1#97, the following agreements are reached:
Agreement

For channel quality measurement in Msg3 for non-anchor access, the maximum number of carriers reported in Msg3 is 1.

Agreement

For channel quality report in Msg3 on non-anchor access in idle mode, channel quality measurement on the carrier UE monitors to receive Msg2 (i.e. RAR) is supported.

· FFS: Support of network indication of which carrier to use to report Msg3 (e.g. explicit signaling in SI)

Agreement

For channel quality report in connected mode other than Msg3, RAN1 assumes the following aspects are decided by RAN2 and RAN4.

· number of candidate values for channel quality reports

· mapping value of reported channel quality

· report in RRC message or MAC CE

LS to RAN2 and RAN4 to convey this agreement is endorsed in R1-1907624 (Zhe, Huawei)

For further discussion

For channel quality report in connected mode other than Msg3, RAN1 further discuss whether physical layer triggering mechanism is needed.

For further discussion

RAN1 further discuss the followings for channel quality report in Msg3 on non-anchor access in connected mode

· The support of channel quality report in Msg3 in connected mode

· If supported, which carrier can be measured for the channel quality report in Msg3

· RAR carrier

· unicast carrier

· If supported, how to trigger the report in Msg3

In RAN1#98, the following agreements are reached:
Conclusion

For channel quality report in Msg3 on non-anchor access in idle mode, RAN1 does not further discuss any other carrier than the one UE monitors to receive Msg2 (i.e. RAR) in Rel-16.
For next RAN1 meeting

On the issue of supporting channel quality report in Msg3 on non-anchor access in connected mode for Rel-16, companies are encouraged to consider whether to support this feature considering recent RAN2 decision, details on triggering mechanism, the measurement carrier, etc
Conclusion

No consensus on the support of physical layer triggering for channel quality report in connected mode (other than Msg3) in Rel-16.
In this contribution, we provide our further views on support of Msg3 quality reporting and discuss quality reporting in connected mode for anchor and non-anchor carriers.
2. Msg3 quality report for non-anchor access

A LS from RAN2 about channel quality report in connected mode [2] is received in RAN2#107. The key points about channel quality report in Msg3 in connected mode are extracted as follows.

	RAN2 would like to inform RAN1 that RAN2 has agreed to use a MAC CE mechanism to trigger the report and to report the channel quality in connected mode.  RAN2 would also like to highlight that, from RAN2 point of view, there is no channel quality reporting in MSG3 in connected mode.
RAN2#107 agreements:

· RAN2 confirm that DL Channel quality in MSG3 applies to initial access, i.e. when MAC MSG3 contain a CCCH SDU, and that the report corresponds to the carrier where the UE performs the random access procedure.

· From RAN2 point of view, there is no need for DL channel quality reporting (for RAR or unicast carrier) in MSG3 in connected mode. 


RAN2 has concluded that there is no need for DL channel quality reporting (for RAR or unicast carrier) in MSG3 in connected mode. 
Proposal 1: Channel quality report in Msg3 in connected mode is not supported.
3. Quality report in connected mode
A LS from RAN2 about channel quality report in connected mode [2] is received in RAN2#107. The key points about channel quality report in connected mode (other than Msg3) are extracted as follows.

	RAN2 would like to inform RAN1 that RAN2 has agreed to use a MAC CE mechanism to trigger the report and to report the channel quality in connected mode.  RAN2 would also like to highlight that, from RAN2 point of view, there is no channel quality reporting in MSG3 in connected mode.
RAN2 would like to inform RAN1 and RAN4 of the RAN2 agreements for DL channel quality reporting in MSG3 and DL channel quality reporting in connected mode, in particular RAN2 reversed part of an agreement made in RAN2#105bis (highlighted in yellow):
RAN2#105bis agreements:

Channel Quality Reporting in connected mode:
· The DL channel quality reported in connected mode corresponds to the carrier used for the unicast transmission (i.e. configured by MSG4 or by a subsequent reconfiguration procedure).

· eNB enables the reporting of the DL Channel quality in connected mode.

· FFS whether dedicated or broadcast signaling is used for enabling.

· Periodic reporting or on-demand reporting are not supported.

· DL channel quality reported in connected mode is optional for the UE.

· Working assumption that the same code points as Msg3 reporting is used.

· FFS whether MAC or RRC is used for reporting.
RAN2#106 agreements:


Channel Quality Reporting in connected mode:
· The DL channel quality of the configured carrier in RRC connected mode is reported by MAC CE.

· Use the same LCID as agreed for eMTC.

· We need to wait for RAN4 before deciding when to report.

· FFS whether broadcast or dedicated signalling is used for NW to enable the reporting.

RAN2#107 agreements:

· Quality report in connected mode is transmitted on demand.

· No implicit trigger is supported.
· The trigger command is defined as a MAC CE with empty payload and one of the reserved LCID is used.

· No feature enable indication is defined in RRC signalling.

·  From RAN2 point of view, there is no need for a physical layer trigger for DL channel quality in connected mode.

· Use the codepoint/index of “10001” for the MAC CE DL channel quality report.

· Introduce a one-byte MAC CE DL channel quality report to support a maximum of 8 bits report.

· FFS: The new MAC CE DL channel quality report has the next priority after MAC CE for BSR. 

· When the measurement is available, the MAC CE DL channel quality report is sent at the first opportunity according to the MAC logical channel prioritisation rules.


Note that in RAN2#107 RAN2 reversed part of an agreement made in RAN2#105bis. On demand quality report in connected mode is supported. RAN2 has agreed to use a MAC CE mechanism to trigger the report and to report the channel quality in connected mode. From RAN2 point of view, there is no need for a physical layer trigger for DL channel quality in connected mode.
Proposal 2: Physical layer triggering for channel quality report in connected mode (other than Msg3) is not supported.
4. Conclusions
In this contribution, our views on support of Msg3 quality reporting for non-anchor access are provided. The following observations and proposals are made.
Proposal 1: Channel quality report in Msg3 in connected mode is not supported.
Proposal 2: Physical layer triggering for channel quality report in connected mode (other than Msg3) is not supported.
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