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1 Background
In an LS [1] RAN4 informs RAN2 about the RAN4 agreements for RRM measurements in NB-IoT (RSRP and RSRQ measurement range, Pcompensation, additionalPmax/additionalSpectrumEmission and NB-IoT carrier). These issues have been taken into account in the email discussions on the running CRs for 36.331 [93bis#17} and 36.304 [93bis#11] respectively. In this contribution it is discussed if the broadcast of NS-PmaxList (including up to four values of additionalPmax/additionalSpectrumEmission) in system information can be reduced in NB-IoT.

In LS [2] RAN4 informs RAN2 about the new definitions for RSRP and RSRQ measurements in NB-IoT (NRSRP and NRSRQ). In the email discussion for 36.304 [93bis#11] the potential impact on 36.304 was discussed. Current working assumption is that the new RSRP/RSRQ measurements are defined in RAN4 specifications only. 
In this contribution the following two topics are discussed further:

· Broadcast of NS-PmaxList,in system information

· Treselection value range

2 Discussion
NS-PmaxList

The NS-Pmaxlist is signalled in SIB1, SIB3, and SIB5 in legacy LTE:

· SIB1: NS-PmaxList  for serving cell and NS-PmaxList  per overlapping frequency band (up to 8)

· SIB3: NS-PmaxList  for intra-frequency cells (excluding serving cell) and NS-PmaxList  per overlapping frequency bands (up to 8) for intra-frequency cells

· SIB5: NS-PmaxList  per inter-frequency including NS-PmaxList  per overlapping frequency bands (up to 8) for inter-frequency cells

For the signaling details of NS-Pmaxlist see Appendix. Although the signalling options are abundant, there is not a great drawback to allow these options (if needed): 
Proposal 1: The NB-PmaxList is signalled for the same use cases as in legacy LTE.

Treselection
With cell ranking the UE shall re-select a new cell only when the cell is better ranked for at least Treselection and more than 1 sec has elapsed since the last re-selection (section 5.2.4.6 in 36.304). The value range for TreselectionRAT in legacy LTE is INTEGER (0..7) seconds. 

For Treselection it was agreed:

· Treselection is supported. Two parameters are supported, one for interfrequency cell reselection and one for intrafrequency cell reslection. The value range is FFS. 
· FFS if we on the range of Treselection need to ask R4

The value range for Treselection in the running CR for 36.331 is still TBD (i.e. INTEGER (0..tbd) seconds). The Treselection was discussed in [3] but not treated in RAN2 Adhoc2 meeting.
The UE is only required to measure when waking up to listen to paging while in (extended) DRX (RAN4 36.133). For NB-IoT it was agreed:
· NB-IoT supports a Cell specific DRX cycle that is configurable and broadcasted, Range {1.28, 2.56, 5.12, 10.24} sec 

· eDRX cycle, NB-IoT supports {20.48, 40.96, 81.92, 163.84, 327.68, 655.36, 1310.72, 2621.44, 5242.88, 10485.76} sec. 

· PTW: Working assumption: {0, 5, 7.5, 10, 12.5, 15, 17.5, 20, 22.5, 25, 27.5, 30, 32.5, 35, 37.5, 40} sec.
The UE thus typically measures prior/during a Paging Occasion. When the UE wakes-up in extended DRX, measurements performed during the previous PTW are no longer valid, i.e. the UE has to start measurements from scratch. The UE should be able to perform cell re-selection during the PTW, i.e. there should be sufficient measurement opportunities to enable the UE to reselect to a better cell: 
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Figure 1: L1 measurements (Tevaluate) and L3 cell re-selection (Treselection) during PTW.
With a DRX of 10,24 seconds it can be assumed that at least 2 measurement opportunities are needed for Tevaluate. Thus after 2 measurement opportunities the L1 measurements may indicate a better ranked cell to L3. Then L3 applies an additional measurement latency to ensure that the detected better ranked cell is indeed better: 
PTW length > Tevaluate + Treselection AND Treselection > DRX (to allow at least one additional L1 measurement to confirm that cell is better ranked). 
To allow at least two additional L3 measurement opportunities with a DRX of 10,24 it is proposed that Treselection has a range (similar as proposed in [3]) up to 21 seconds. However to guarantee the same number of measurement occasions for each UE it is proposed that the values are a multiple of the defaultpagingcycle: 
Proposal 2: Treselection = ENUMERATED { 0, 1.28, 2.56, 5.12, 10.24, 15.36, 17.92, 20.28} (default 2.56)
3 Summary

RAN2 is kindly asked to discuss the following two RRM related issues in NB-IoT: 

Proposal 1: The NB-PmaxList is signalled for the same use cases as in legacy LTE.

Proposal 2: Treselection = ENUMERATED { 0, 1.28, 2.56, 5.12, 10.24, 15.36, 17.92, 20.28} (default 2.56)
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5 Appendix
NS-PmaxList siganlling in running CR 36.331 [5]:

SystemInformationBlockType1-NB-r13 ::=
SEQUENCE {
…

freqBandInfo-r13




NS-PmaxList-NB-r13



OPTIONAL,
-- Need OR

multiBandInfoList-r13



MultiBandInfoList-NB-r13

OPTIONAL,
-- Need OR

…
SystemInformationBlockType3-NB-r13 ::=
SEQUENCE {

…


freqBandInfo-r13




NS-PmaxList-NB-r13



OPTIONAL,
-- Need OR


multiBandInfoList-r13



SEQUENCE (SIZE (1..maxMultiBands)) OF 












NS-PmaxList-NB-r13


OPTIONAL,
-- Need OR

…

MultiBandInfoList-NB-r13 ::=
SEQUENCE (SIZE (1..maxMultiBands)) OF MultiBandInfo-NB-r13

MultiBandInfo-NB-r13 ::=

SEQUENCE {


freqBandIndicator-r13


FreqBandIndicator-NB-r13

OPTIONAL,
 -- Need OP


freqBandInfo-r13



NS-PmaxList-NB-r13



OPTIONAL

}

SystemInformationBlockType5-NB-r13 ::=
SEQUENCE {


interFreqCarrierFreqList-r13


InterFreqCarrierFreqList-NB-r13,

…
}

InterFreqCarrierFreqList-NB-r13 ::=

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-NB-r13
InterFreqCarrierFreqInfo-NB-r13 ::=
SEQUENCE {

…

multiBandInfoList-r13



MultiBandInfoList-NB-r13
OPTIONAL,

-- Need OP

…
}
–
NS-PmaxList-NB

The IE NS-PmaxList-NB concerns a list of additionalPmax and additionalSpectrumEmission as defined in TS 36.101 [42, table xxxx] for a given frequency band. E-UTRAN does not include the same value of additionalSpectrumEmission in SystemInformationType2-NB within this list.
NS-PmaxList-NB information element
NS-PmaxList-NB-r13 ::=


SEQUENCE (SIZE (1..maxNS-Pmax-NB-r13)) OF NS-PmaxValue-NB-r13
NS-PmaxValue-NB-r13 ::=


SEQUENCE {

additionalPmax-r13



P-Max-NB-r13





OPTIONAL,
-- Need OP

additionalSpectrumEmission-r13
AdditionalSpectrumEmission
}
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