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1
Introduction
In RAN2#100 meeting, introduction of serving cell measurement results reporting for the purpose of network planning and network optimization was discussed [1]. This was followed by an e-mail discussion to discuss the details [3] was agreed at RAN2#101

	· NRSRP and NRSRQ of the serving cell, available in the UE, to be reported by NB-IoT UE, for the purpose of Network Mgmt.
· The reporting can happen in MSG5 

· We assume that R1 will anyway discuss link adaptation, and possible measurement(s) to be included in MSG3 etc. We will wait for R1 outcome until finally agreeing the solution, in case there is some cross-relation. 

· We will have NRSRP and NRSRQ reporting in MSG5. 
· Postpone details to next meeting: Whether there is Network Control, CRs 


In this document, we discuss remaining issues about the reporting NRSRP and NRSRQ in MSG5.
2
Discussion 
2.1 Measurement trigger

In the e-mail discussion [2], question 3 was about the need for a threshold to limit the reporting and the vast majority of companies thought it was not needed.

However, during the online discussion, there was some sympathy for enabling the reporting in system information to avoid unnecessary reporting (and thus UE power consumption) when the network does not need the measurements (e.g. because it already has a very good understanding of the radio coverage in the cell).
Proposal 1: Introduce an indication servingCellMeasInfo in SIB2-NB to enable the measurement reporting in MSG5.

RAN2 has agreed to allow reporting of both NRSRP and NRSRQ in MSG5. In our view, mainly NRSRP is useful for network planning and network optimization because NRSRQ depends on the cell load. Thus, we think that NRSRQ should only be reported in addition to NRSRP.

Proposal 2: The indication in SIB2-NB indicates to report either ‘NRSRP only’ or ‘both NRSRP/NRSRQ’.

2.2 Measurement reporting

Measurements to be reported

During the e-mail discussion and as captured in the meeting minutes, it was agreed that there should be no additional measurements required at the UE, i.e. the UE reports measurements that are available. As there is no connected mode measurement in NB-IoT, this is the latest serving cell measurement perfomed for cell selection/reselection.  
Proposal 3: The UE report the values of the latest serving cell measurements perfomed for cell selection/reselection.

Messages where to report the measurements
In the meeting minutes, it is captured that the measurements are reported in MSG5. This clearly covers RRCConnectionResumeComplete-NB and RRCConnectionSetupComplete. Whether this also covers RRCConnectionReestablishmenenComplete-NB was not explicity discussed. 
Considering that there is no size constraint for MSG5 and per analogy with logged measurements in LTE where the availability indication is also incuded at re-establishment, we propose that the measurements can also be included in RRCConnectionReestablishmenenComplete-NB.
Proposal 4: Introduce a new parameter measResultServCell in RRCConnectionResumeComplete-NB , RRCConnectionResumeComplete-NB and RRCConnectionReestablishmentComplete-NB to report the serving cell idle mode measurement.

Measurement Representation

Up to now, there is no measurement reporting in NB-IoT thus there is no ASN.1 representation the two measurements.
In TS 36.133, NRSRP measurement report mapping is specified in section 9.1.22.9 and NRSRQ measurement report mapping is specified in section 9.1.22.14, separately from LTE and eMTC.  

	9.1.22.9
NRSRP Measurement Report Mapping 
The reporting range of NRSRP is defined from -156 dBm to -44 dBm with 1 dB resolution.

The mapping of measured quantity is defined in Table 9.1.22.9-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.1.22.9-1: NRSRP measurement report mapping

Reported value
Measured quantity value
Unit
NRSRP_00

NRSRP ( -156

dBm

NRSRP_01

-156 ( NRSRP < -155

dBm

NRSRP_02

-155 ( NRSRP < -154

dBm

…

…

…

NRSRP_111
-46 ( NRSRP < -45

dBm

NRSRP_112

-45 ( NRSRP < -44

dBm

NRSRP_113

-44 ( NRSRP

dBm




	9.1.22.14
NRSRQ Measurement Report Mapping 

The reporting range of NRSRQ is defined from -34 dB to 2.5 dB with 0.5 dB resolution.

The mapping of measured quantity is defined in table 9.1.24-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.1.22.14-1: NRSRQ measurement report mapping

Reported value
Measured quantity value
Unit
NRSRQ_-30
NRSRQ ( -34
dB
NRSRQ_-29
-34 ( NRSRQ < -33.5
dB
…
…
…
NRSRQ_-02
-20.5 ( NRSRQ < -20
dB
NRSRQ_-01
-20 ( NRSRQ < -19.5
dB
NRSRQ_00

NRSRQ ( -19.5

dB

NRSRQ_01

-19.5 ( NRSRQ < -19

dB

NRSRQ_02

-19 ( NRSRQ < -18.5

dB

…

…

…

NRSRQ_32

-4 ( NRSRQ < -3.5

dB

NRSRQ_33

-3.5 ( NRSRQ < -3

dB

NRSRQ_34

-3 ( NRSRQ

dB

NRSRQ_35
-3 ( NRSRQ < -2.5
dB
NRSRQ_36
-2.5 ( NRSRQ < -2
dB
…

…

…

NRSRQ_45
2 ( NRSRQ < 2.5
dB
NRSRQ_46
2.5 ( NRSRQ

dB



Proposal 5: Introduce a new ASN.1 IE NRSRP-Range-NB defined as INTEGER(0..113). 

Proposal 6: Introduce a new ASN.1 IE NRSRQ-Range-NB defined as INTEGER(-30..46). 

Proposal 7: Introduce a new ASN.1 IE MeasResultServCell-NB to report NRSRP and NRSRQ.
MeasResultServCell-NB-r14

SEQUENCE {


nrsrpResult-r14




NRSRP-Range-NB-r14,


nrsrqResult-r14




NRSRQ-Range-NB-r14


OPTIONAL

}
2.3 UE capability

As any new feature in Rel-14, reporting of the serving cell idle mode measurements should be optional at the UE. There is no need for UE capability signalling.
Proposal 8: Report of the serving cell idle mode measurements is optional at the UE without capability signalling.

3 Conclusion
In this document, we have discussed introduction of serving cell idle mode measurements reporting and made the following proposals:

Proposal 1: Introduce an indication servingCellMeasInfo in SIB2-NB to enable the measurement reporting in MSG5.

Proposal 2: The indication in SIB2-NB indicates to report either NRSRP only or both NRSRP/NRSRQ.
Proposal 3: The UE report the values of the latest serving cell measurements perfomed for cell selection/reselection.

Proposal 4: Introduce a new parameter measResultServCell in RRCConnectionResumeComplete-NB , RRCConnectionResumeComplete-NB and RRCConnectionReestablishmentComplete-NB to report the serving cell idle mode measurements.

Proposal 5: Introduce a new ASN.1 IE NRSRP-Range-NB defined as INTEGER(0..113).
Proposal 6: Introduce a new ASN.1 IE NRSRQ-Range-NB defined as INTEGER(-30..46). 

Proposal 7: Introduce a new ASN.1 IE MeasResultServCell-NB to report NRSRP and NRSRQ.
Proposal 8: Report of the serving cell idle mode measurement is optional at the UE without capability signalling.

We have provided CRs in [4] and [5].  
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