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Discussion and decision
1 Introduction
The Rel 16 work-items for NB-IoT [1] enhancements include the following objective for Improved Multi-carrier Operation:
· Specify support of Msg3 quality reporting for non-anchor access [RAN1, RAN2]
In Release 14 channel quality reporting for anchor carrier has been introduced [2]. The channel quality measurements are done on the instance NPDCCH of the common search space where MSG2 is received during random access procedure for access (i.e. connection establishment, resumption, reestablishment, CP-EDT or UP-EDT). This limits the usefulness of the feature to UEs using anchor carrier for access.

The reason for reporting downlink channel quality in MSG3 is to assist the eNB to configure optimal resources for subsequent uplink/downlink transmissions and this is equally valid when UE performs access on non-anchor carrier. 
At RAN2#104 the following agreements related to CQI reporting were reached:
· Re-use the code points defined in Rel-14.

· Study the impact of re-using the Rel-14 RRC reporting mechanism and consider whether a MAC mechanism should be used instead.
This is a resubmission of the paper submitted to RAN2#105.

2 Potential solution
The way channel quality reporting IE has been designed, there is one code point that in each of the CQI reporting IE that indicates to eNB no CQI measurements are reported as shown in Table 1 and Table 2.
Table 1 CQI-NPDCCH-NB information element
	CQI-NPDCCH-NB-r14 ::=
ENUMERATED {








noMeasurements, candidateRep-A, candidateRep-B, candidateRep-C, 








candidateRep-D, candidateRep-E, candidateRep-F, candidateRep-G, 








candidateRep-H, candidateRep-I, candidateRep-J, candidateRep-K, 








candidateRep-L}


Table 2 CQI-NPDCCH-Short-NB information element

	CQI-NPDCCH-Short-NB-r14 ::=
ENUMERATED {









noMeasurements, candidateRep-1, candidateRep-2, candidateRep-3}


The code point noMeasurements was necessary to correctly handle UEs making access on anchor carrier but do not support channel quality reporting in MSG3. A UE supporting channel quality reporting also sends the code point noMeasurements when it makes access on non-anchor carrier.
Therefore, the uplink signaling is already in place to use for channel quality reporting in MSG3 when UE makes access on non-anchor carrier.

Observation 1: Existing uplink signaling is sufficient for reporting downlink channel quality when UE makes access on non-anchor carrier. 

In release 14 UE only includes downlink channel quality in MSG3 if eNB has indication in SIB2 that UE may report channel quality (i.e. cqi-Reporting in SIB2). This indication is really there to avoid any compatibility issue with eNBs that may not handle the spare bit(s) set to value other than 0. If eNB supports downlink channel quality reporting for anchor carrier then it can handle spare bits in MSG3 set to value other than 0 (i.e. noMeasurements) hence the same indication in SIB2 is sufficient.
Observation 2: Existing downlink signaling is sufficient to allow UE to report downlink channel quality on non-anchor carrier.

2.1 RRC or MAC for non-anchor CQI reporting
In Release 14 NPDCCH CQI reporting in RRC message was considered adequate as it enables UE implementation flexibility. The drawback with this was that it is more challenging for UE to do measurements after MSG1 and include the results in RRC message. At RAN2#104 one company had a preference to allow reporting in MAC in order to allow measurements to be done after MSG1 and include it in Msg3. The drawback with this approach is that UE would need to support two mechanisms. Sourcing company consider this is an unnecessary complication to add to NB-IoT and propose to retain the Release 14 mechanism for non-anchor CQI reporting. Leave it up to UE implementation to decide when the measurements are done.

Proposal: Send LS to RAN1 that signaling introduced in Release 14 for downlink channel quality reporting for anchor carrier is sufficient for channel quality reporting for non-anchor carrier. 

Summary

This paper reviews the objective to report downlink channel quality when access a cell on non-anchor carrier and make the following observation and proposal.
Observation 1: Existing uplink signaling is sufficient for reporting downlink channel quality when UE makes access on non-anchor carrier. 

Observation 2: Existing downlink signaling is sufficient allow UE to report downlink channel quality on non-anchor carrier.

Proposal: Send LS to RAN1 that signaling introduced in Release 14 for downlink channel quality reporting for anchor carrier is sufficient for channel quality reporting for non-anchor carrier. 
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