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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, can be found in references [2] and [3].

In this contribution we discuss further aspects of the DL quality report in MSG3 for non-anchor carrier access.
2. Discussion
From RAN1#97 there is an outstanding FFS regarding which carrier can be measured and reported in Msg3 for Idle Mode, see agreement below:

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)

We believe that it would be beneficial for the network to obtain quality metrics from other non-anchor carriers to aid the network to make better decisions for moving traffic to other carriers.  Since only the network has the complete knowledge of what other non-anchor carriers could be used to offload traffic and which subset of these carriers have the necessary NRS configured to enable UEs to make DL quality measurements, explicit signalling from the Network will be required to indicate to the UE which specific non-anchor carrier it wants a DL measurement report for.
Proposal 1: 
For the Msg3 channel quality report on an access non-anchor carrier in idle mode, the network can configure the UE to perform a channel quality measurement on a carrier it signals in SI.
Another FFS item from RAN1#97 is listed below:
For further discussion
For channel quality report in connected mode other than Msg3, RAN1 further discuss whether physical layer triggering mechanism is needed.
Based on previous RAN1 and RAN2 agreements as well the RAN2 LS[4], we do not see a use case unique to NB-IoT that justifies the development of a new physical layer triggering mechanism for requesting the channel quality report in connected mode other than Msg3.
Observation:
No new physical layer triggering mechanism is needed for the channel quality report in connected mode other than Msg3.
The below RAN1#97 agreements lists a number of issues to be discussed for the channel quality report in Msg3 for the non-anchor carrier in connected mode.

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
Since to monitor any carrier other than the USS unicast carrier in connected mode, would require defining measurement gaps, carrier retuning and delays for the UE, we prefer that this measurement is restricted to the unicast carrier only.
Proposal2: 
For the Msg3 channel quality report on non-anchor access in connected mode, the measurement is made on the unicast carrier.
An enhanced PDCCH order could be used to trigger a Msg3 channel quality report on non-anchor access in connected mode in addition to regaining UL synchronisation. This would require less signalling than higher layer methods, however it is unclear if the PDCCH order would need to modified (DCI or MAC) to indicate a request for a measurement report, or whether the network can preconfigure the RRC-connected UE to transmit the quality report with all or a subset of PDCCH orders.
Proposal 3:
An enhanced PDCCH order can be used to trigger a Msg3 quality report.


FFS: If the PDCCH order needs to be modified (e.g. an indicator bit)
3. Conclusion

In this contribution we have discussed further aspects of the DL quality report in MSG3 for non-anchor carrier access and have the following observation and proposals:
Proposal 1: 
For the Msg3 channel quality report on an access non-anchor carrier in idle mode, the network can configure the UE to perform a channel quality measurement on a carrier it signals in SI.
Observation:
No new physical layer triggering mechanism is needed for the channel quality report in connected mode other than Msg3.
Proposal 2: 
For the Msg3 channel quality report on non-anchor access in connected mode, the measurement is made on the unicast carrier.

Proposal 3:
An enhanced PDCCH order can be used to trigger a Msg3 quality report.


FFS: If the PDCCH order needs to be modified (e.g. an indicator bit)
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