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[bookmark: _Ref349588338]1. Introduction
[bookmark: _Ref421460494]Msg3 report on anchor carrier was introduced for Rel-14 NB-IoT UE in order to improve decoding performance during random access procedure. Since the presence of NRS on non-anchor carrier is different compared with anchor carrier, enhancements on the mechanism of Msg3 report is needed to support non-anchor access. In addition, DL quality report in connected mode was introduced in RAN1#83 meeting for both anchor and non-anchor access.
Design of Msg3 report for non-anchor access and in connected mode was discussed in RAN1#98 meeting with the following:
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, the essential enhancements of DL quality report for non-anchor access are discussed.
2. Discussion
Support of msg3-based DL quality report connected mode was discussed in RAN1#98 meeting. The typical scenario of reporting DL quality in Msg3 in connected mode was triggered by NPDCCH order. However, similarly as in IDLE mode report, UE capability may restrict the feasibility and accuracy of DL quality measurement triggered by NPDCCH order. In addition, considering the different scenarios of IDLE mode and connected mode e.g. different non-anchor carrier for USS, content of Msg3 and NPDCCH order triggered Msg3, whether the mechanism for Msg3-based DL quality report in IDLE mode can be directly reused for connected mode needs carefully evaluation.
Considering there are only two meetings remained in Rel-16 and there are still multiple remaining issues for non-Msg3-based quality report in connected mode so far, it should be more important to guarantee the progress of non-Msg3-based quality report in connected mode. Therefore, Msg3-based DL quality report in connected mode should be deprioritized.
Proposal 1: Msg3-based DL quality report in connected mode should be deprioritized in Rel-16.
For DL quality in connected mode, whether DL quality is always reported after the feature enabled by SIB or triggered by specific signaling was discussed in RAN1#98. Unlike Msg3 report, obviously it is impossible to support always-on report in every UL transmission. Both periodical DL quality report and triggered DL quality report could be further discussed. For triggered DL quality report, similarly as in MTC, both PHY layer signaling and higher layer signaling can be discussed, e.g. DCI or and MAC-CE based triggering.
For triggered DL quality report in connected mode, the time duration of DL quality measurement needs to be further studied. For PHY signaling based triggering, one possible solution is to introduce a set of larger scheduling value as measurement gap. For higher layer signaling based triggering, a report window could be defined by RAN2. 
In addition, the NRS presence during DL quality measurement for non-anchor report in connected mode needs further study. If NRS presence cannot be guaranteed for DL quality measurement corresponding to connected mode report, it might be necessary to introduce a periodical measurement, and the power consumption needs further evaluation.
Proposal 2: For DL quality report in connected mode, the triggering signal is down-selected between:
· DCI
· MAC CE
Proposal 3: NRS presence for DL quality measurement should be studied to support DL quality measurement on non-anchor carrier in connected mode.

3. Conclusion
Based analysis above, the following proposals are provided: 
Proposal 1: Msg3-based DL quality report in connected mode should be deprioritized in Rel-16.
Proposal 2: For DL quality report in connected mode, the triggering signal is down-selected between:
· DCI
· MAC CE
Proposal 3: NRS presence for DL quality measurement should be studied to support DL quality measurement on non-anchor carrier in connected mode.
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