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Introduction

In RAN1 #96bis meeting, we had the following agreements on Support of Quality report in Msg3 for non-anchor access [1].

For channel quality report in connected mode, the channel quality definition is denoted by the number of repetitions that the UE needs to decode hypothetical NPDCCH with BLER of 1%.

For channel quality report in connected mode other than Msg3, UE performs measurement on the carrier it is assigned to monitor in USS for NPDCCH and the associated NPDSCH.

FFS other carrier(s)
For channel quality report in Msg3 for non-anchor access, 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

For channel quality measurement in Msg3 for non-anchor access, the maximum number of carriers reported in Msg3 is no larger than 2.

FFS detail of the maximum number (1 or 2)
eNB can enable/disable channel quality report in Msg3 for non-anchor access via SIB

FFS details

FFS whether the field in Rel-14 for anchor access is reused 

In this contribution, remaining issues related to quality reporting in Msg3 and Connected Mode are discussed.

Quality report in RRC_IDLE mode
In RAN1 #96bis meeting, it was agreed that “the maximum number of carriers reported in Msg3 is no larger than 2 for channel quality measurement in Msg3 for non-anchor access”, but the detail of the maximum number is still open. In RAN2 #105bis meeting, it was agreed that “Existing Msg3 signalling is used for reporting downlink channel quality when UE makes access on non-anchor carrier”. Since quality report of anchor carrier in Msg3 RRC message takes up to 4 bits, only one carrier’s quality can be reported for non-anchor access by using existing Msg3 signalling. Therefore, for DL quality report in Msg3 on non-anchor carrier in RRC_IDLE mode, UE shall perform the DL quality measurement only on the carrier it monitors to receive Msg2 (i.e. RAR).

Proposal 1: Confirm the working assumption in RAN1 #94 meeting with the following modification:

For channel quality report in Msg3 on non-anchor access, UE performs the channel quality measurement only on the carrier it monitors to receive Msg2 (i.e. RAR).

In RAN2 #105bis meeting, it was also agreed that “Existing SIB2 signalling is used to enable UE to report downlink channel quality on non-anchor carrier in RRC_IDLE mode”. In other words, the signalling ”cqi-Reporting-r14” used for enabling Rel-14 downlink channel quality report for anchor carrier is also used to enable/disable channel quality report in Msg3 for non-anchor access.

In RRC_CONNECTED mode
For channel quality report in connected mode other than Msg3, UE shall perform measurement on the carrier it is assigned to monitor in USS for NPDCCH and the associated NPDSCH. If other carrier(s) is supported for DL quality measurement, since simultaneously measurement on multiple carries is not supported for NB-IoT UE, DL quality measurement on different carriers shall be done one by one and a measurement gap is needed for the DL quality measurement between two different carriers. It would increase the measurement duration. Accordingly, the UE’s power consumption would be increased. Furthermore, in RAN2 #105bis meeting, it was agreed that “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)”. Therefore, other carrier(s) are not supported for channel quality report in connected mode other than Msg3.
Proposal 2: For channel quality report in connected mode other than Msg3, UE does not perform measurement on other carriers.
In RRC_CONNECTED mode, UL channel of UE maybe out of synchronization due to the movement of UE. Meanwhile, the DL channel quality of UE may also have changed due to change of wireless environment of UE. The eNB can send “PDCCH order” to trigger contention based random access procedure for UL re-synchronization. Moreover, an indicator can also be carried in “PDCCH order” to trigger the DL quality measurement and report in Msg3for the purpose of the improvement of DL transmission performance. The indicator uses one of the reserved bits in “PDCCH order”.

Observation 1: In RRC_CONNECTED mode, if UL channel of UE is out of synchronization, the DL channel quality of the UE may also have changed. 
Comparing with channel quality report via high layer signalling, “PDCCH order” based solution has the advantage of saving signalling overhead since specific high layer triggering signalling of channel quality report is not needed.

Observation 2: Comparing with channel quality report via high layer signalling, “PDCCH order” based solution can save more signalling overhead.
Proposal 3: In RRC-CONNETED mode, an indicator carried in “PDCCH order” can be used to indicate whether DL quality report is enabled in Msg3.
Conclusions

In this contribution, we have discussed the issues related to Msg3 quality report in msg3 and Connected Mode. We have the following observations and proposals.

Observation 1: In RRC_CONNECTED mode, if UL channel of UE is out of synchronization, the DL channel quality of the UE may also have changed. 
Observation 2: Comparing with channel quality report via high layer signalling, “PDCCH order” based solution can save more signalling overhead.
Proposal 1: Confirm the working assumption in RAN1 #94 meeting with the following modification:

For channel quality report in Msg3 on non-anchor access, UE performs the channel quality measurement only on the carrier it monitors to receive Msg2 (i.e. RAR).

Proposal 2: For channel quality report in connected mode other than Msg3, UE does not perform measurement on other carriers.
Proposal 3: In RRC-CONNETED mode, an indicator carried in “PDCCH order” can be used to indicate whether channel quality report is triggered.
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