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[bookmark: _Ref131346114]Introduction
[bookmark: _Hlk91172414]The Work Item to add NR support for dedicated spectrum less than 5 MHz for FR1 was revised ([1]) in RAN#99. This WI introduces new channel bandwidth(s) narrower than 5 MHz.
In last RAN4#108 meeting, RAN4 agreed on CRs to TS 38.104 and TS 38.101-1, finalizing the core part of this WI. RAN4 is now starting the conformance part in this meeting, drafting CRs to TS 38.141-1 according to the work split. 
This contribution is addressing the issues faced while drafting this CR and explain some of the taken choices. 
Discussion 
NB-IoT in-band support - background
When RAN4 introduces 3 MHz channel bandwidth, it doesn’t specify the corresponding requirements for NB-IoT operation in NR in-band with that channel bandwidth.
Observation1: RAN4 didn’t specify BS RF requirements for NB-IoT operation in NR in-band for 3 MHz channel bandwidth. 
Checking the WID [1], the only statement related to NB-IoT is the following one: [image: ]
But there is no clarification related to NB-IoT support in the scope of this WI.
When RAN replies to RAN4 LS ([5]) to further clarify the WI, NB-IoT was not mentioned either.
From the WID, it’s unclear if NB-IoT operation in NB in-band should then be supported for 3 MHz channel BW.
Observation2: From the WID and the RAN LS reply, it’s unclear if NB-IoT operation in NR in-band shall be supported for 3MHz channel BW.
TS 38.104 specifies the list of bands supporting NB-IoT in-band: 
[image: ]
It should be noted that bands n25, n26 and n85 are supporting NB-IoT operations in NR. According to the WID [1], those bands are also supporting 3 MHz channel bandwidth.
Observation3: Bands n25, 26 and n85 are supporting NB-IoT operations and 3 MHz channel bandwidth. 
Based on the above observations, considering the current status of NR BS specifications, the BS conformance tests should be written considering BS supporting (or not) 3 MHz channel bandwidth and/or supporting (or not) NB-IoT in-band operation from 5 MHz channel bandwidth. 
It should also be noted that, for E-UTRA, NB-IoT operation in band is supported for 3 MHz channel bandwidth. As the spectrum utilization for 3 MHz channel bandwidth is the same for NR and E-UTRA, there is no good rationale to justify not supporting NB-IoT operation in NR in-band for 3 MHz channel bandwidth.
Observation4: NB-IoT in-band operation is supported for E-UTRA 3 MHz channel bandwidth.
Testing of E-UTRA BS supporting NB-IoT in-band 
We have a similar situation with E-UTRA:
· The narrowest channel bandwidth specified is 1.4 MHz.
· NB-IoT in-band is only supported from 3 MHz channel bandwidth.
Checking TS 36.141 (table 4.11-5) , an E-UTRA BS supporting NB-IoT shall be tested  with:
· A test signal supporting NB-IoT (ETC8) for some requirements.
· A test signal not supporting NB-IoT but with the narrowest supported channel bandwidth (ETC1 and SC), e.g. 1.4 MHz, for some other requirements. 
· Both test signals mentioned above for ACLR, OBUE (ETC1 and ETC8).
[image: ]
For NR, to ensure a similar tests coverage, RAN4 will have to follow the same principles, testing twice ACLR and OBUE with different test signals (supporting or not NB-IoT) for the bands with 3 MHz channel bandwidth. 
Observation5: If NB-IoT is not supported in 3 MHz channel bandwidth, BS RF testing effort (additional tests) and complexity (procedure) would increase significantly.
To avoid such testing complexity and the additional testing effort, it would be relevant to specify NB-IoT operation in NR in-band for 3 MHz channel bandwidth as well. 
To better understand the impact, we have drafted 2 draft CRs, one according to the current status ([3]) and one with 3 MHz channel bandwidth supporting NB-IoT support ([4]).  
Proposal: NB-IoT operation in NR in-band should be added for 3 MHz channel bandwidth. 

Conclusion
In this contribution we discussed the impacts of not supporting NB-IoT in NR for 3 MHz channel bandwidth. We made the following proposal and observations.
Observation1: RAN4 didn’t specify BS RF requirements for NB-IoT operation in NR in-band for 3 MHz channel bandwidth. 
Observation2: From the WID and the RAN LS reply, it’s unclear if NB-IoT operation in NR in-band shall be supported for 3MHz channel BW.
Observation3: Bands n25, 26 and n85 are supporting NB-IoT operations and 3 MHz channel bandwidth. 
Observation4: NB-IoT in-band operation is supported for E-UTRA 3 MHz channel bandwidth.
Observation5: If NB-IoT is not supported in 3 MHz channel bandwidth, BS RF testing effort (additional tests) and complexity (procedure) would increase significantly.
Proposal: NB-IoT operation in NR in-band should be added for 3 MHz channel bandwidth. 
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3 Justification

3GPP Rel-8 TS 36.101 specified various channel bandwidths for 4G LTE systems including 1.4, 3, 5, 10, 15 and 20
MHz channel sizes. Global regulators and mobile network operators allocated and deployed networks occupying these
various channel bandwidths that are still operational today. Allocation of additional spectrum is prohibited in nearly all
cases due to existing use of the adjacent spectrum. Most of these networks do not utilize but are fully mobile
networks that utilize CAT-4 and higher devices. Certain licensees operate regionally and nationally in the USA,
internationally across Europe and in parts of SE Asia and Africa. These networks support the family of 3GPP
technologies including GSM and LTE for mission critical applications. These operational networks are now looking to
invest in the future of 3GPP by deploying 5G services. This includes the use of NR to support multiple low latency use
cases (see 3GPP TR 38.825) resulting from various vertical industry domains, e.g., electrical power distribution grid &
rail communication. These uses cases often require less than the latency offered by LTE technology and thus need NR

to fully support them.
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5.2 Operating bands
NR is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2.
NR operating band n1, which is defined in Table 5.2-1, can be applied for HAPS operation.

NB-IoT is designed to operate in the NR operating bands n1, n2, n3, n5, n7, n8, n12, n13, n14, nl18, n20, n25, 026, n28,
n41, n65, n66, 70, n71, n74, n85, n90 which are defined in Table 5.2-1.
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6.6 Unwanted emissions

SC and SCNI

6.6.1 Occupied bandwidth SC and SCNG
6.6.2 Adjacent Channel Leakage power Ratio (ACLR) ETC8, ETC1 ETC9, ETC1
6.6.3 Operating band unwanted emissions ETC8, ETC1 ETC9, ETC1
6.6.4 Transmitter spurious emissions ETC8 ETC9

6.7 Transmitter intermodulation ETC8 ETC9





