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1. Introduction
The WID for Rel-16 MTC 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] 

During the RAN WG1 Meeting #94, the following agreements and working assumption were made:

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 contribution we discuss how to specify a quality report in MSG3 for non-anchor carrier access.
2. Discussion
From the last meeting, a FFS was raised questioning whether the details on the hypothetical NPDCCH are specified or not.  
In [2], a virtual NPDCCH “reference resource” is defined that starts at the first subframe of the first candidate in the RAR window of the current random-access attempt.   The need to define a specific resource in the RAR window, is not clear to us.  Since it could be unnecessarily biasing the UE’s repetition measurement/averaging process towards the first subframe/candidate of the RAR window, which may not reflect the average across the whole window.   We prefer that the UE makes an estimate that considers the average across the whole window where that UE might receive candidates.
Proposal 1:   The details of the hypothetical NPDCCH are not specified.
From the last meeting, RAN1 was requested to further study how UEs report the measured channel quality.  Given the number of different NPDCCH repetition values (see below), a maximum of 4 bits is required to report all possible values.  
npdcch-NumRepetitions-RA-r13
ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, r256, r512, r1024, r2048, spare4, spare3, spare2, spare1}
Subject to feedback from RAN2/RAN4 regarding UE measurement accuracy and the number of bits available for reporting back this new quality metric, we prefer that the maximum number of bits is used to provide the maximum granularity and thereby minimise the number of unnecessary repetitions used by the network.
Proposal 2:    The DL quality reporting in msg3 of the desired number of repetitions, uses 4 bits subject to feedback from RAN2/RAN4.
As highlighted in the previous proposal, feedback is requested from both RAN2 and RAN4 regarding the number of bits available for reporting and the number/range of levels that should be measured.
Proposal 3:
Request feedback from RAN2 and RAN4 on DL channel quality reporting in msg3 for the non-anchor carrier. 

3. Conclusion

In this contribution we have discussed how to specify a quality report in MSG3 for non-anchor carrier access which has led us to the following proposals.
Proposal 1:   The details of the hypothetical NPDCCH are not specified.
Proposal 2:    The DL quality reporting in msg3 of the desired number of repetitions, uses 4 bits subject to feedback from RAN2/RAN4.
Proposal 3:
Request feedback from RAN2 and RAN4 on DL channel quality reporting in msg3 for the non-anchor carrier.
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