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1
Introduction
RAN1 has discussed downlink channel quality and sent a LS o RAN2/RAN4 to introduce the signalling and introduce the metric [1].

	· The downlink channel quality of NB-IoT UE is reported in MSG 3
· The downlink channel quality is denoted as the repetition number that the UE needs to decode hypothetical NPDCCH with BLER of 1%
· FFS the details for this metric (at least including measure resources, measure duration, and the details for hypothetical NPDCCH, such as the format, the aggregation level)
· This feature is optional for Rel-14 UEs
· Send LS to RAN2/RAN4 with the following actions: 
· To RAN2: To implement the above signaling
· To RAN4: To define the channel quality metric and new requirements/test cases (if needed)
Note: This info can be used to assist subsequent DL transmission scheduling and does not put constraints on future enhancements in later release


In this document, we discuss the RAN2 aspects for the enhancement. 
2
Discussion 
2.1 Measurement trigger
Similarly to the report of the serving cell idle mode measurements, whether the reporting should be enabled by an indication in system information should be discussed. 
According to RAN1 LS, the downlink channel quality will be included in MSG3. Considering that MSG3 has a fixed size, this does not mean additional bits on the air. However, this requires additional processing at the UE, which will be wasted if the eNB ignores the information.

Proposal 1: Introduce an indication cqi-Reporting in SIB2-NB to enable the downlink channel quality reporting in MSG3.

2.2 Measurement reporting

Messages where to report the measurement

RAN1 has agreed that the downlink channel quality will be reported in MSG3 so it can be used to assist subsequent DL transmission scheduling. 

In RRC specification, different RRC messages can be transmitted in MSG3, all with a different number of spare bits. Note that RAN2 has already agreed to reuse one bit to signal support for contention resolution, the resulting number of spare bits is shown in parantheses.
· RRCConnectionRequest-NB – 22 (21) spare bits
· RRCConnectionResumeRequest-NB – 9 (8) spare bits
· RRCConnectionReestablishmentRequest-NB for the user plane – 25 (24) spare bits
· RRCConnectionReestablishmentRequest-NB for the control plane – 4 (3) spare bits
For the three fisrt cases, there is no problem introducing a 4 bit field as there will still be plenty of spare bits.  
For the last case, we think that a maximum of two bits can be used so there is one remaining spare bit.  At the same time, we think it is useful to report the information in the case of RRC Connection Re-establishment, with a reduced granularity if necessary. 
Proposal 2: The downlink channel quality can be included RRCConnectionRequest-NB, RRCConnectionResumeRequest-NB and RRCConnectionReestablishmentRequest-NB for the user plane. 
Proposal 3: RAN2 to discuss how many bits can be used to report the downlink channel quality in RRCConnectionReestablishmentRequest-NB for the control plane.
Proposal 4: Send a LS to RAN4 /RAN1 to let them know about the signalling possibilities.

Measurement reporting quantity
According to RAN1 LS, the downlink channel quality is denoted as the repetition number that the UE needs to decode hypothetical NPDCCH with BLER of 1%., The exact metric is to be defined by RAN4 and the signalling in RAN2. 

We think that the following options could be suitable ways to represent the downlink channel quality:

1. Option 1: NPDCCH repetition number (e.g. 1, 2, 4, 8, 16, 32, 64, 128, 192, 256, 384, 512, 768, 1024, 1536, 2048)

2. Option 2: 1 to the NPDCCH maximum repetition number in type2-CSS (e.g., 1, 1/2, 1/4, 1/8 …) 
3. Option 3: a mapping table similar to NRSRP/NRSRQ measurement 

The different options provide different level of granularity for the same number of bits and different accuracy. They may have different impact on RAN2.  The reporting quantity should be defined by RAN1/RAN4 and we propose to wait for their inputs before discussing in RAN2.
Proposal 5:  Wait for RAN1/RAN4 for the definition of the reporting quantity before discussing the signalling.
2.3 UE capability

RAN1 has agreed that the feature was optional. There is no need for UE capability signalling.
Proposal 6: Report of the downlink channel quality in MSG3 is optional at the UE without capability signalling.

3 Conclusion
In this document, we have discussed the reporting of the downlink channel quality in MSG3 and made the following proposals:

Proposal 1: Introduce an indication cqi-Reporting in SIB2-NB to enable the downlink channel quality reporting in MSG3.

Proposal 2: The downlink channel quality can be included RRCConnectionRequest-NB, RRCConnectionResumeRequest-NB and RRCConnectionReestablishmentRequest-NB for the user plane. 
Proposal 3: RAN2 to discuss how many bits can be used to report the downlink channel quality in RRCConnectionReestablishmentRequest-NB for the control plane.

Proposal 4: Send a LS to RAN4 /RAN1 to let them know about the signalling possibilities.
Proposal 5:  Wait for RAN1/RAN4 for the definition of the reporting quantity before discussing the signalling.

Proposal 6: Report of the downlink channel quality in MSG3 is optional at the UE without capability signalling.
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