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


Improved multi-carrier operation:

· Specify support of Msg3 quality reporting for non-anchor access [RAN1, RAN2]

· Specify signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted [RAN1, RAN2, RAN4] 

Agreements made for this objective in RAN1 and RAN2 up to and including RAN1#97, can be found in references [2] and [3].

From the RAN1#98 meeting, we have the additional agreements:

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 addition, from the RAN2#107 meeting we have the following agreements [5]:
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.

· UE capability signalling for quality reporting in connected mode is defined.

· 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 a physical layer trigger for DL channel quality in connected mode.

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

· CCCH SDU in the MSG3 buffer needs to be updated after receiving RAR

· Support of DL channel quality in MSG3 for non-anchor carrier is optional without capability reporting and is a separate capability from support of DL channel quality in MSG3 for the anchor carrier.

· 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.

· Support of DL channel quality in MSG3 for non-anchor carrier and support of DL channel quality in connected mode also apply when the UE is accessing via 5GC.

In this contribution we discuss the issue of supporting a channel quality report in Msg3 on non-anchor carrier in connected mode for Rel-16.
2. Discussion
From RAN1#98, there is a request for RAN1 to further discuss the support of connected mode Msg3 quality reporting.
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
Given our interpretation of the RAN2 discussions and agreements, there is RAN2 support for an on-demand connected mode quality report, for scenarios where the NBIoT device has a long time-consuming download (e.g. a firmware update) where given the poor and changing channel quality, assuming worst case repetitions for the whole duration is sub-optimal.  
· Quality report in connected mode is transmitted on demand.
From the last RAN2 agreements, to provide the network with channel quality reports to optimise the number of DL repetitions used during a long connected-mode transmission, the network can trigger “on-demand” quality reports using the MAC CE of the SDU with an empty payload.
· The trigger command is defined as a MAC CE with empty payload and one of the reserved LCID is used.

Note that the above RAN2 agreement addresses the “No consensus on the support of physical layer triggering for channel quality report in connected mode (other than Msg3) in Rel-16” conclusion raised at the previous RAN1 meeting.
Observation 1 :  
Connected Mode Quality reporting not using Msg3, is triggered by a MAC CE with an empty payload and a new reserved LCID.
The UE can report the connected mode DL quality via a newly defined MAC CE

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

From RAN2 discussions on this topic (though no clear agreement), this MAC CE quality report is most likely to be delivered using an UL Grant transmitted by the eNB, i.e. it will not require msg3 delivery. In fact, RAN2 clearly state that in their view, 
· “there is no need for DL channel quality reporting (for RAR or unicast carrier) in MSG3 in connected mode”.
From the RAN2 discussions about the connected mode Msg3 quality report, it seems they are not convinced of its value, primarily because it is based on the RAR carrier and not the unicast carrier that the UE switches to almost immediately for NPDSCH.
Considering the RAN2 view quoted above, the clear availability and use case for an “on-demand” non-Msg3 connected mode quality report and a desire to keep this feature as simple as possible, we propose that the connected mode  downlink quality reporting using message 3 is not supported for this Release.
Proposal 1 :            Connected Mode Quality reporting using Msg3 is not supported.
3. Conclusion

In this contribution we have discussed the issue of supporting channel quality report in Msg3 on non-anchor carrier in connected mode for Rel-16, and have the following observation and proposal:
Observation 1 :  
Connected Mode Quality reporting not using Msg3, is triggered by a MAC CE with an empty payload and a new reserved LCID.
Proposal 1 :  
     Connected Mode Quality reporting using Msg3 is not supported.
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