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1. Introduction
In RAN#71, a new WI was approved for NB-IoT [1]. In RAN5#71, the work plan for this work item was endorsed [2]. 
According to the approved work plan, it is necessary to define testing frequencies into TS 36.508.

This document provides an analysis on the NB-IoT testing frequencies calculation and provides a proposal. 
2. Discussion

Different aspects must be analysed regarding the definition of NB-IoT testing frequencies:
a) Parameters defining NB-IoT testing frequencies: 

According to [4] section 5.7.3F, two parameters are required to define any NB-IoT DL or UL test frequency:

· E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 – 262143 

· Offset of category NB1 Channel Number to EARFCN in the range {-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,-0.5,0,1,2,3,4,5,6,7,8,9} for DL and in the range {-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9} for UL. 
[image: image1.png]5.7.3F _ Carrier frequency and EARFCN for category NB1

The carrier frequency of category NB1 in the downlink is designated by the E-UTRA Absolute Radio Frequency
Channel Number (EARFCN) in the range 0 — 262143 and the Offset of category NB1 Channel Number to EARFCN in
the range {-10.-9.-8.-7.-6.-5.-4.-3.-2.-1.-0.5.0.1.2.3.4.5.6.7.8.9}. The relation between EARFCN. OffSet of category
NB1 Channel Number to EARFCN and the carrier frequency in MHz for the downlink is given by the following
equation. where Fpy is the downlink carrier frequency of category NB1. Fpr. 1ow and Noss pr. are given in table 5.7.3-1
Npv is the downlink EARFCN. Mpy is the Offset of category NB1 Channel Number to downlink EARFCN.

For = Fpr tow + 0.1(Npr, — Nosrpr) + 0.0025*(2Mpr+1)

The carrier frequency of category NB1 in the uplink is designated by the E-UTRA Absolute Radio Frequency Channel
Number (EARFCN) in the range 0 —262143 and the Offset of category NB1 Channel Number to EARFCN in the range
{-10.-9.-8.-7.-6.-5.-4.-3.-2.-1.0.1.2.3.4.5.6.7.8.9}. The relation between EARFCN. Offset of category NB1 Channel
Number to EARFCN and the carrier frequency in MHz for the uplink is given by the following equation, where Fyr, is
the uplink carrier frequency of category NB1. Fur iow and Nog-ur. are given in table 5.7.3-1. Ny, is the uplink EARFCN.

Mu is the Offset of category NB1 Channel Number to uplink EARFCN.

For =Fur tow + 0.1(Nur = Noss-u) + 0.0025*(2Myr)

NOTE 1: For category NB1. Np, or Ny is different than the value of EARFCN that corresponds to E-UTRA downlink
or uplink carrier frequency for in-band and guard band operation.

NOTE 2: For stand-alone operation. only Mpr, = -0.5 and My.= 0 are applicable. Mpr = -0.5 is not applicable for in-
band and guard band operation.





b) Channels that could be tested depending on test case:

RF testing is usually the one with wider requirements regarding frequency dynamic ranges, covering the RF performance of the device in the whole frequency range (testing Low, Mid and High frequency channels whenever test time allows for all test cases in section 6 and 7 in 36.521-1).

RRM and signaling test cases are usually tested only in Mid frequency as they are assumed not to be dependent on the frequency range within the frequency band.

In order to cover all testing needs, testing frequencies should be defined for Low, Mid and High frequency channels.
c) Need of defining different testing frequencies per operation mode:

According to [4], three different operation modes are defined for NB-IoT:

[image: image2.png]NB-IoT stand-alone operation: a NB-IoT is operating standalone when it utilizes its own spectrum. for example the
spectrum used by GERAN systems as a replacement of one or more GSM carriers. as well as scattered spectrum for
potential IoT deployment.

NB-IoT guard band operation: NB-IoT is operating in guard band when it utilizes the unused resource block(s) within
aE-UTRA carrier’s guard-band

NB-IoT in-band operation: NB-IoT is operating in-band when it utilizes the resource block(s) within a normal E-
UTRA carrier





Table A.3.2-1c in [4] shows that receiver requirements are defined for standalone operation:

[image: image3.png]Table A.3.2-1c Fixed Reference Channel for Receiver Requirements (HD-FDD) without repetition — for

CAT-NB1

Parameter Unit Value
Channel bandwidth MHz 0.2
Number of subcarriers 12
Modulation QPSK
Target Coding Rate 1/3
Number of HARQ Processes Processes 1
Maximum number of HARQ transmissions 1
Transport block size Bits 88
Number of Sub-Frames per transport block 1
Transport block CRC Bits. 24
Binary Channel Bits Per Sub-Frame Bits 320
LTE CRS port N/A
Number of NRS ports 1
Number of NPDSCH repetitions 0
UE DL Category NB1
Note 1:  NB-IoT in stand-alone mode has been considered here
Note 2:  Reference signal, Synchronization signals and NPBCH allocated as per TS

36.211.





Additionally on-going work at RAN4 for demodulation test cases (refer to [5]) indicates that different requirements will be defined for in-band and guard-band operation modes:
[image: image4.png]Table 3: Minimum performance for NPDCCH

Simulati | BW | Deployment | Reference | Repetition | Propagation Reference value
on Mode Channel number Condition Number of | Pm-dsg | Target
number NRS ports (%) SNR
(Note 1) B
180K [2.8.256] [EPAS]
1 o In-band RNBL3 Noie 1 QNote 3) 1 1 [-6]
180K [2.8.256]
2 o In-band RNB1.4 Norel [ETU1] 2 1 [-12]
180K | Standalone/ [2.8.256]
3 Hz | Guard-band RNBI3 Note 1 [EPAS] ! ! &6l
180K | Standalone/ [2.8.256]
4 Hz Guard-band RNB1.4 Note 1 [ETU1] 2 1 [-12]

Note 1: Choose one repetition level from {1,2,4,8,16,32,64,128,256,512,1028,2048} to satisfy 1% BLER at target SNR=-
6dB for tests 1 and 3, and SNR=-12dB for tests 2 and 4.
Note 2: Assumption of In-band configuration: CFI=3 and the number of LTE CRS ports is 4. Demodulation is assumed to

be based only NRS.

Note 3: Interesting companies are welcome to provide AWGN results additionally for alignment purpose.





d) NB-IoT frequency bands:

According to [4], so far NB-IoT is designed to operate in the E-UTRA operating bands 1, 2, 3, 5, 8, 12, 13, 17, 18, 19, 20, 26, 28, 66.

[image: image5.png]5.5F _ Operating bands for NB-loT

NB-IoT is designed to operate in the E-UTRA operating bands 1. 2. 3. 5. 8. 12, 13. 17. 18. 19. 20. 26. 28. 66 which are
defined in Table 5.5-1. NB-IoT system operates in HD-FDD duplex mode.





It should be noticed that in the case of Band 66, only the paired part of the band should be used to allow UL signal.

According to [8], it seems that other frequency bands could be added in the future:

[image: image6.png]5.2 Operating bands

Existing E-UTRA bands are used for NB-IOT. NB-IOT operating bands sub-clause lists bands that RAN has agreed to
be used for NB-IgT and refers to E-UTRA band definition clause 5.5 where the bands are defined in detail.

Note that this does not mean precluding defining bands specific to NB-IgT in future.

NB-IOT is designed to operate in the operating bands defined in Table 5.2-1.

Table 5.2-1 NB-IOT frequency bands

NB-IOT Uplink (UL) operating band Downlink (DL) operating Duplex
Operating BS receive band Mode
Band UE transmit BS transmit
UE receive
Fuwonw — Eunion Foigow — Eninion
1 1920 MHz - 1980 MHz 2110 MHz = 2170 MHz HD-FDD
3 1710 MHz - 1785 MHz 1805 MHz - 1880 MHz HD-FDD
5 824 MHz - 849 MHz 869 MHz - 894MHz HD-FDD
8 880 MHz - 915 MHz 925 MHz - 960 MHz HD-FDD
12 699 MHz - 716 MHz 729 MHz - 746 MHz HD-FDD
13 777 MHz - 787 MHz 746 MHz - 756 MHz HD-FDD
17 704 MHz - 716 MHz 734 MHz - 746 MHz HD-FDD
19 830 MHz - 845 MHz 875 MHz - 890 MHz HD-FDD
20 832MHz - 862 MHz 791 MHz - 821 MHz HD-FDD
26 814 MHz - 849 MHz 859 MHz - 894 MHz HD-FDD
28 703MHz - 748 MHz 758 MHz - 803 MHz HD-FDD





e) Need of defining different testing frequencies per UL subcarrier spacing: 
· According to [9] section 10.2.2.1, NB-IoT DL channels only 15 kHz subcarrier spacing is allowed:
[image: image7.png]10.2.2.1 Resource grid

The transmitted signal on one antenna port in each slot is described by a resource grid of size one resource block as
defined in clause 6.2.3.

Only Af =15kHz is supported.




However, 2 UL subcarriers spacing are available for UL NB-IoT channels: 3.75 kHz and 15 kHz (refer to [9] section 10.1.2.1):
[image: image8.png]The uplink bandwidth in terms of subearriers, VO . and the slot duration T, are given in Table 10.1.2.1-1.

Table 10.1.2.1-1: NB-loT parameters.

Subcarrier UL
spacing Nec Tt
Af =3.75kHz 13 61440 T,
Af =15kHz 12 15360 -T,

A single antenna port p =0 is used for all uplink transmissions.





In [9] section 10.1.2.3, it can be seen that 3.75 KHz UL subcarrier spacing only supports single tone while 15 kHz supports either single tone (
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[image: image11.png]10.1.2.3 Resource unit

Resource units are used to describe the mapping of the NPUSCH to resource elements. A resource unit is defined as
NN s consecutive SC-FDMA symbols in the time domain and NX consecutive subcarriers in the frequenc

domain, where NX and Nim, are given by Table 10.1.2.3-1.

Table 10.1.2.3-1: Supported combinations of VX , Ny . and Ny,.

NPUSCH format & N Nis N

375Kz T 16

1 16

1 3 8

15 kiz . g 7

12 2

> 375Kz 1 4

2 15 kiiz 1 2





· In [12] section 4.3.4.55, it can be seen that a new UE capability has been defined for NB-IoT devices indicating multi-tone support:
[image: image12.png]4.3.455 multiTone-r13

This field defines whether the UE supports UL multi-tone transmissions on NPUSCH. This field is only applicable for
UEs of any ue-Category-NB. 1t is mandatory for UEs of this release of the specification.





It means that single tone support is mandatory but not multi-tone support.

· In [4] it can be seen that there are test requirements specified differently for UL 3.75 KHz or 15 KHz subcarrier spacing:
[image: image13.png]6.2.2F UE maximum output power for category NB1

Category NB1 UE Power Classes are specified in Table 6.2.2F-1 and define the maximum output power for any
transmission bandwidth within the category NB1 channel bandwidth.[For 3.75kHz sub-carrier spacing the maximum
output power is defined as mean power of measurement which period is atleast one slot (2ms) excluding the 2304Ts gap
when UE is not transmitting. For ] 3kHz sub-carrier spacing the maximum output power is defined as mean power of
measurement which period is atleast one sub-frame (1ms).]





Hence, it could be concluded that, in case NB-IoT frequency definitions have any dependency with UL subcarrier spacing, 2 different sets of frequencies should be defined (one for UL sub-carrier spacing 3.75 kHz and another one for 15 kHz). Refer to section 2.g) for further details on this topic.
f) Impact from related LTE channels: The impact of related LTE channels depends on the operation mode:

· Standalone: In standalone operation mode, there is no impact from related LTE channels as it utilizes its own spectrum. Hence no dependency with either LTE channel BWs or LTE frequencies exist.

· In-band: In in-band operation mode, there are several dependencies between LTE and NB-IoT channels:
· According to [6] section 9 RAN1#84 agreements, in in-band FDD operation, NB-PBCH and NB-PSS/NB-SSS is not located in a RB that contains LTE PBCH/PSS/SSS, it means 72 subcarriers centred on the DC subcarrier, i.e. 6 central RBs, which makes impossible to use 1.4 MHz LTE channel BW for NB-IoT.
· According to [6] section 10 RAN1#84 agreements, for NB-IoT DL carrier frequency determination in in-band operation mode, before RRC connection, the UE only expects NB-PSS/SSS in PRBs which satisfy that the maximum offset from the LTE channel raster to the center frequency of an NB-IoT carrier which transmits NB-PSS/SS is no more than 7.5 kHz. 
[image: image14.png]For NB-IoT, DL carrier frequency determination in in-band operation mode
Before RRC connection, the UE only expects NB-PSS/SSS in PRBs which satisfy the following:
The maximum offset from the LTE channel raster to the center frequency of an NB-IgT carrier which
transmits NB-PSS/SSS is no more than 7.5 kHz
—  NB-PSS/SSS of an NB-IoT, carrier is aligned to a PRB indexed by pRB in in-band operation mode

+  The set of gRB consists of LTE PRB indices in the following Table (starting from 0) on the

next slide
LTE system |3MHz | SMHz 10MHz 15MHz 20MHz
bandwidth
L12012,7,17, |4,9, 14, 2,7,12,17,22,4,9, 14,19, 24
22 19,
30,35, 40,

45





This is also aligned with possible PRB indexes for NPBCH according to [9] section 7 RAN1 NB-IoT adhoc#2 agreements:

[image: image15.png]PRB indexing for NB-IoT, in-band operation
PRB indexing offset is from the middle of the LTE system.
5 bits are used to indicate the index as given in the table

Bit Raster 7.5 | Bit Raster 7.5 | Bit Raster2.5 | Bit Raster 2.5
index | kHz case index | kHz case index | kHz case index | kHz case
(0dd case) (0dd case) (even case) (even case)

0 35 B 15 14 46 23 5

1 -30 10 20 15 41 24 10

2 25 11 25 16 36 25 15

3 20 12 30 17 31 26 20

4 15 13 35 18 26 27 25

5 -10 19 21 28 30

6 5 20 -16 29 35

7 5 21 11 30 40

3 10 22 6 31 45





It means that for cell search not all PRB indexes will be valid just the ones shown in table above.
· According to [8] figure 5.3-2, NB-IoT RB should be exactly one of the LTE channel RB in in-band operation mode (either in DL or in UL in order to avoid interferences)
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Figure 5.3-2 Definition of Channel Bandwidth for LTE and NB-IoT Channel Bandwidth for NB-loT in
band operation




It implies a dependency on the LTE channel BW itself. In order to have a trade-off between coverage and testing time, it is proposed to define NB-IoT testing frequencies for in-band operation mode based on minimum LTE channel BW (3 MHz or 5 MHz depending on the frequency band), maximizing the frequency range covered in RF test cases. 
· Guard-band: In guard-band operation mode, there are several dependencies between LTE and NB-IoT channels:

· Guard-band operation mode is not available for either 1.4 MHz or 3 MHz LTE channel BW, as the size of the guard-band is too small to allocate a NB-IoT channel:

1.4 MHz Guard-band size = (1.4 MHz – 6RB* 180 kHz/RB) / 2 = 160 kHz < 180 kHz (NB-IoT channel BW)
3 MHz Guard-band size = (3 MHz – 15RB* 180 kHz/RB) / 2 = 150 kHz < 180 kHz (NB-IoT channel BW)
· According to [6] section 10 RAN1#84 agreements, for NB-IoT DL carrier frequency determination in guard-band operation mode, before RRC connection, the UE only expects NB-PSS/SSS in PRBs which satisfy that the center frequency of a NB-IoT carrier which transmits NB-PSS/SSS is fd kHz away from LTE center in guard-band operation mode. fd is such that the NB-IoT carrier is within the guard-band, and the center frequency is with a frequency separation from LTE center which is at most 7.5 kHz offset from the 100 kHz channel raster.

[image: image17.png]For NB-IgT DL carrier frequency determination in guard-band operation mode, before RRC connection, the
UE only expects NB-PSS/SSS in PRBs which satisfy the following:
— " The center frequency of a NB-IgT, carrier which transmits NB-PSS/SSS is 7 kHz away from LTE
center in guard-band operation mode
+ Each fis such that the NB-IgT carrier is within the guard-band, and the center frequency is
with a frequency separation from LTE gentre which is at most 7.5 kHz offset from the 100
KkHz channel raster.
—  Note: the 15KHz numerology is still assumed in the guard band





It means that for cell search NB-IoT carrier frequencies within the guard-band have some constraints to comply with (not any value will be valid even avoiding interference with the LTE channel).

Our understanding on 15 kHz numerology still assumed in the guard band is that possible subcarriers allocations are an extension of the ones used for the LTE transmission BW to the LTE channel BW.
· According to [8] figure 5.3-3, NB-IoT channel in guar-band operation mode does not overlap with LTE transmission bandwidth.
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Figure 5.3-3 Definition of Channel Bandwidth for LTE and NB-IoT Channel Bandwidth for NB-loT in
guard band operation




It implies a dependency on the LTE channel BW itself. In order to have a trade-off between coverage and testing time, it is proposed to define NB-IoT testing frequencies for guard-band operation mode based on minimum LTE channel BW (5 MHz), maximizing the frequency range covered in RF test cases. 

g) Test frequency change along test case duration: 
· According to what has been mentioned in section 2.f), there are some constraints on in-band and guard-band NB-IoT testing frequencies to allow the UE to determine DL frequency:
· In in-band operation mode, before RRC connection, the UE only expects NB-PSS/SSS in PRBs which satisfy that the maximum offset from the LTE channel raster to the center frequency of an NB-IoT carrier which transmits NB-PSS/SS is no more than 7.5 kHz.  
· In guard-band operation mode, before RRC connection, the UE only expects NB-PSS/SSS in PRBs which satisfy that the center frequency of a NB-IoT carrier which transmits NB-PSS/SSS is fd kHz away from LTE center in guard-band operation mode where fd is such that the NB-IoT carrier is within the guard-band, and the center frequency is with a frequency separation from LTE centre which is at most 7.5 kHz offset from the 100 kHz channel raster.
These constraints could make that testing frequencies before RRC connection don’t maximize frequency range coverage for Low, Mid and High frequency channels.

· Additionally, it seems there is a mechanism to redirect NB-IoT to a different frequency but it is only available from IDLE mode (refer to [13]):
[image: image19.png]NB-r13-TEs SEQUENCE {
releaseCause-=13 ReleaseCause-NB-rl3,

resumeIdentity-ri3 ResumeIdentity-rl3 OPTIONAL, - Need OR
extendedWaitTime-r13 INTEGER (1..1800) OFTIONAL, _-- Need ON
redirectedCarrierInfo-rl3 RedirectedCarrierInfo-NB-r130PTIONAL, - Need ON
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RedirectedCarrierInfo-NE-rl:
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redirectedCarrierinfo
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Value in seconds.

releaseCause

The releaseCause is used to indicate the reason for releasing the RRC Connection.
E-UTRAN should not set the releaseCause to loadBalancing TAURequired if the extendedWaitTime is present.
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carrierFreqOffset
Offset of the NB-loT channel number to EARFCN as defined in TS 36.101 [42]
v-10 means -10, v-9 means -9, and so on





In order to simplify the signaling required in test cases, it is proposed to define in-band and guard-band NB-IoT testing frequencies as the frequencies before RRC connection for either Low, Mid and High frequency channels.
h) Testing frequency calculation methodology for each operation mode:
· Standalone: In standalone operation mode, NB-IoT testing frequencies are calculated as it is done for LTE ones, taking into account that NB-IoT channel BW is 200 kHz and TX-RX separation is the same as in LTE, according to [4] sections 5.6F and 5.7.4F respectively:
[image: image21.png]5.6F _ Channel bandwidth for category NB1

Channel bandwidth for NB-IoT is 200 kHz.





[image: image22.png]5.7.4F TX-RX frequency separation for category NB1

For category NB1. the TX-RX frequency separation is flexible within the limits of the TX-RX frequency separation of
the E-UTRA carriers as specified in table 5.7.4.1. For stand-alone operation mode the TX-RX frequency separation is
the same as table 5.7.4-1.





· For low channel: NB-IoT channel BW is allocated in the lower edge of the frequency band: fNB-IoT_DL_low= FDL_low + 100 kHz
· For mid channel: NB-IoT channel BW is allocated in the center of the frequency band: fNB-IoT_DL_mid= FDL_low + (FDL_high -FDL_low )/2

· For high channel: NB-IoT channel BW is allocated in the upper edge of the frequency band: fNB-IoT_DL_high= FDL_high - 100 kHz
· UL frequencies are allocated TX-RX separation apart from the DL frequencies be noticed that the value of TX-RX separation depends on the frequency band.

· No dependency with UL sub-carrier spacing (only one set of UL frequencies should be defined)
·  In-band: In in-band operation mode, the flow to define testing frequencies proposed is the following one:

· Calculate LTE DL frequencies for Low, Mid and High frequency channels, taking into account the LTE channel BW to be used (proposed minimum supported)

· Select PRB indexes for each channel: 
· Low: Minimum PRB index with minimum distance to LTE channel raster
· High: Maximum PRB index with minimum distance to LTE channel raster

· Mid: It is proposed to choose first PRB below LTE carrier frequency with minimum distance to LTE channel raster avoiding 6 central RBs
It implies different values depending on the LTE channel BW (refer to PRB index sheet in-band in the excel book attached)
· Calculate NB-IoT DL frequency taking into account PRB index selected and LTE DL frequency and taking into account that DL DC sub-carrier is not transmitted in LTE (refer to [7] for further details.
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Figure 1. Centre frequency of NB-IoT deployed in-band LTE
· Find closest LTE channel raster frequency to NB-IoT DL frequency (rounding to the closest multiple of 100 kHz).

· Calculate DL EARFCN for the closest LTE channel raster frequency as if it were an LTE channel (using formula FDL = FDL_low + 0.1(NDL – NOffs-DL))
· Calculate DL Offset to EARFCN value (MDL) with equation

FDL = FDL_low + 0.1(NDL – NOffs-DL) + 0.0025*(2MDL+1)
· Calculate NB-IoT UL frequency assuming same PRB indexes for UL and DL and taking into account TX-RX separation described in Figure 2 (refer to [7] for further details)
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Figure 2. Uplink centre frequency of NB-IoT in in-band operation mode
· Calculate UL EARFCN for the closest LTE channel raster frequency as if it were an LTE channel (using formula FUL = FUL_low + 0.1(NUL – NOffs-UL))
· Calculate UL Offset to EARFCN value (MUL) with equation

FUL = FUL_low + 0.1(NUL – NOffs-UL) + 0.0025*(2MUL)
To be noticed that there is no dependency on UL sub-carrier spacing on this calculation. Hence, for in-band there is no need to specify to sets of NB-IoT UL frequencies.

Above calculation is used in NB-IoT in-band testing frequencies sheet in attached excel book.
· Guard-band: In guard-band operation mode, the flow to define testing frequencies proposed is the following one:

· Calculate LTE DL frequencies for Low, Mid and High frequency channels, taking into account the LTE channel BW to be used (proposed minimum supported for guard-band operation)

· Select the possible allocation of NB-IoT DL channel within the guard band complying with minimum distance to LTE channel raster, keeping 15 kHz numerology (as indicated in [6] section 10 RAN1#84 agreements). Attached excel book contains a sheet called “Guard-band offset” performing this analysis for all LTE channel BWs valid for NB-IoT guard-band operation mode. Additional information can be found in [7].
· Find closest LTE channel raster frequency to NB-IoT DL frequency (rounding to the closest multiple of 100 kHz).

· Calculate DL EARFCN for the closest LTE channel raster frequency as if it were an LTE channel (using formula FDL = FDL_low + 0.1(NDL – NOffs-DL))
· Calculate DL Offset to EARFCN value (MDL) with equation

FDL = FDL_low + 0.1(NDL – NOffs-DL) + 0.0025*(2MDL+1)
· Calculate NB-IoT UL frequency taking into account TX-RX separation described in Figure 2 above.
· Calculate UL EARFCN for the closest LTE channel raster frequency as if it were an LTE channel (using formula FUL = FUL_low + 0.1(NUL – NOffs-UL))
· Calculate UL Offset to EARFCN value (MUL) with equation

FUL = FUL_low + 0.1(NUL – NOffs-UL) + 0.0025*(2MUL)
To be noticed that there is no dependency on UL sub-carrier spacing on this calculation. Hence, for guard-band there is no need to specify to sets of NB-IoT UL frequencies.

Above calculation is used in NB-IoT guard-band testing frequencies sheet in attached excel book.

3. Conclusion
Taking into account the rational in previous clause, the following proposals are made:
· Proposal 1: Taking into account bullets points a, b, c, d and e in section 2, it is proposed to define for each NB-IoT frequency band and for each operating mode a table containing:

· UL E-UTRA Absolute Radio Frequency Channel Number
· UL Offset of category NB1 Channel Number to EARFCN

· UL NB-IoT testing frequency

· DL E-UTRA Absolute Radio Frequency Channel Number

· DL Offset of category NB1 Channel Number to EARFCN

· DL NB-IoT testing frequency

for each frequency channel (Low, Mid and High), similar to the ones defined for LTE in 36.508 section 4.3.
	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	
	
	
	
	
	

	Mid Range
	
	
	
	
	
	

	High Range
	
	
	
	
	
	

	
	[Applicable notes]


· Proposal 2: Define standalone frequencies as described in related CR [12]
· Proposal 3: Define in-band test frequencies as described in related CR [12]

· Proposal 4: Define guard-band test frequencies as described in related CR [12]
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