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1 Introduction
At RAN#80, the Rel-16 work item on additional enhancements for NB-IoT was approved [1]. One of the objectives in this work item is to support Msg3 quality reporting for non-anchor access.
Improved multi-carrier operation:

· Specify support of Msg3 quality reporting for non-anchor access [RAN1, RAN2]
At RAN1#94, a work assumption and two agreements are approved as following. 

Agreement

For channel quality report in Msg3 on non-anchor access, the channel quality definition is denoted by the number of repetitions that the UE needs to decode hypothetical NPDCCH with BLER of 1%

· FFS: Whether the details on the hypothetical NPDCCH are specified or not

Working Assumption

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

· FFS: Whether the UE performs measurement on other carriers

Agreement

For non-anchor access, RAN1 further studies how UEs report the measured channel quality

In this document, we discuss support of MSG3 quality reporting for non-anchor access based on RAN1 agreements and give some proposals. 
2 Discussion
2.1 Channel quality measurement on the carrier where MSG2 is monitored
Channel quality measurement on a non-anchor carrier where MSG2 is received is not fundamentally different from the channel quality measurement on the anchor carrier in period T2 in Rel-14.  
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Figure 1 UE procedure for reporting channel quality in Msg3 (agreed in RAN4#87[2])
Observation 1: Channel quality measurement on a non-anchor carrier where MSG2 is received is not fundamentally different from the channel quality measurement on the anchor carrier in period T2 in Rel-14.
If the measurement report is included in the RRC message, the RRC message cannot be built before initiating the random access procedure as in legacy. This may require additional processing time in the UE. The modelling of the MAC-RRC interaction for the RACH procedure may also need to be updated.

Observation 2: If measurement on non-anchor carrier is included in the RRC message, additional processing time in the UE and update of the MAC-RRC interaction modelling for the RACH procedure may be needed.
2.2 Channel quality measurement for the non-anchor carrier where MSG2 is received
For the measurement itself and the metric to be reported, there should be no difference between anchor and non-anchor carrier. Thus the current definition of the DL Channel Quality measurement can be reused. 

Observation 3: The current definition of the channel quality report can probably be reused for the channel quality report on a non-anchor carrier. 
2.3 Channel quality reporting for other carrier(s)
The channel quality reporting is useful to adapt the number of repetitions for MSG4 transmission and to configure the USS search space in MSG4 if the same carrier is used. However, the eNB may configure a carrier for unicast different from the carrier used for RAR reception. In this case, the channel quality measurement on the MSG2 carrier is not useful due to the different channel quality among different carriers. Whether the UE performs measurement on other carriers is FFS in RAN1.
Observation 4: Whether the UE performs and report measurement on other carriers is discussed in RAN1. 
3 Conclusion
In this document, we have discussed support of MSG3 quality reporting for non-anchor access and made the following observations: 
Observation 1: Channel quality measurement on a non-anchor carrier where MSG2 is received is not fundamentally different from the channel quality measurement on the anchor carrier in period T2 in Rel-14.
Observation 2: If measurement on non-anchor carrier is included in the RRC message, additional processing time in the UE and update of the MAC-RRC interaction modelling for the RACH procedure may be needed.
Observation 3: The current definition of the channel quality report can probably be reused for the channel quality report on a non-anchor carrier. 
Observation 4: Whether the UE performs and report measurement on other carriers is discussed in RAN1. 
We propose to wait for RAN1 progress before discussing further in RAN2. 
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