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1. Introduction
The principle for defining unwanted emissions for Frequency Range 1 and the related boundary between out-of-band and spurious domain has been discussed in several RAN4 meetings and agreements on Way-Forward for the limits were made [1,2]. Based on the agreed WF, this contribution makes further proposals for the unwanted emissions below 6 GHz.
2. Background
It was agreed at RAN4 in Hangzhou [1] that a band-centric mask should be defined for NR in Frequency Range 1, based on the same principles as for LTE. The agreement was further refined at the RAN4 NR AH in Qingdao [2]:
· The UEM should be defined up to an offset ΔfUEM from the band edge, where ΔfUEM =40 MHz for NR bands equal to and wider than 100 MHz [2]. This serves as a baseline for the boundary between UEM and spurious emission for both Category A and Category B spurious emission limits.
· The emission levels for the UEM will be the same as for LTE (5 MHz and larger channel BW) in the full frequency range (FDL_low– ΔfUEM) ~ (FDL_high+ΔfUEM).

· The same UEM tables will be used for the different ΔfUEM.  For Category B spurious emissions, the limits will be taken from LTE Category B Option 1 [2].
· The following variations for the Unwanted Emissions Mask (UEM) tables should be used for sub-6 GHz:

· BS classes

· Category of emission (A/B)

· Frequency range (above/below 1 GHz)

· Power levels (for some BS classes)

3. Discussion
3.1
Applicability of ΔfUEM > 10 MHz

The agreed way-forward on the UEM offset outside the operating band was to have ΔfUEM = 40 MHz for NR bands equal to and wider than 100 MHz [2]. The agreement does not explicitly state how to handle other bands narrower than 100 MHz.

Existing bands in the LTE specification have a UEM defined with ΔfUEM = 10 MHz, implying that the default is to have ΔfUEM = 10 MHz also for NR when the bands are re-farmed. One reason is that many bands are deployed and have different regional regulation developed using 3GPP assumptions, which means that it could be difficult to change the maximum offset for the UEM in those bands while keeping alignment with existing regulatory approaches. For any new band narrower than 100 MHz, the issue would have to be handled on a case-by-case basis, but the default value would also here be ΔfUEM = 10 MHz.

PROPOSAL 1: 
Re-farming bands narrower than 100 MHz should be defined with ΔfUEM = 10 MHz. This is also the default value for other new bands, but these should be considered on a case-by-case basis.
3.2
Structure of UEM requirements clause

The UEM needs to be specified for Frequency Range 1 separate from Frequency Range 2 under subclause 6.6.4 in TS 38.104. There should therefore be a separate subclause 6.6.4.1 for FR1, while subclause 6.6.4.2 would cover FR2. 

Specification of UEM relies on a few common parameters defining the frequency offset. These can largely be re-used form LTE:
· Since the limits will be the same as for LTE, we also need to consider re-using the concept of two definitions of offset from the channel edge: (f defining offset to the edge of the measurement filter and f_offset defining the offset to the centre of the filter. Both should be kept, since the difference (half the measurement bandwidth) is not negligible.
· Keeping both (f and f_offset, we also need to define two maximum values setting the maximum offset to which the UEM extends: (fmax and f_offsetmax.
· For LTE, the UEM is in general extended to ΔfUEM = 10 MHz beyond the operating band edges. This will now be out to ΔfUEM = 40 MHz for certain bands. Since ΔfUEM will vary between bands, it is best specified in a table. 
For Wide Area BS, the UEM level in the spurious domain is aligned with ITU-R recommendation SM.329. Consequently, there is a need to distinguish between Category A and B emission limits and also between frequencies below and above 1 GHz, since they have different limits and/or measurement bandwidths. It is proposed to put Category A and B in separate subclauses:
Wide Area BS, Category A (subclause)
Table: Category A (<1 GHz)

Table: Category A (1 GHz < f < 6 GHz)

Wide Area BS, Category B (subclause)

Table: Category B (<1 GHz)

Table: Category B (1 GHz < f < 6 GHz)

Medium Range BS (subclause)
[Tables TBD]

Local Area BS (subclause)
[Tables TBD]

What exact tables to have for Medium Range and Local Area BS is for further study.
PROPOSAL 2: 
The UEM requirement should be presented in separate subclauses for each BS class. There should also be separate Category A and B subclauses for Wide Area BS.
The following aspects are presently open issues that would need further discussion:
· Operation in non-contiguous spectrum is not explicitly mentioned in the WID, but it is an integral part of the LTE specifications. If no additional aspect to such operation is discovered during the NR Work Item, it would be possible to re-use the LTE text regarding non-contiguous spectrum.
· Multi-band BS is not explicitly mentioned in the WID, but it is an integral part of the LTE specifications. If no additional aspect to such operation is discovered during the NR Work Item, it would be possible to re-use the LTE text regarding non-contiguous spectrum.

Since these two aspects may need further investigation, it is proposed to initially introduce text as needed for non-contiguous operation and Multi-band BS, using LTE as a model. The text should however be put in brackets and be studied further.

PROPOSAL 3: 
Any text introduced concerning Operation in Non-contiguous spectrum or Multi-band BS should be put in brackets and be for further study.
Draft text for TS 38.104 is proposed in [3], based on the background, discussion and proposals above. The text is presented as an input for further considerations and coming Text Proposals.

Proposal

The following is proposed:
PROPOSAL 1: 
Re-farming bands narrower than 100 MHz should be defined with ΔfUEM = 10 MHz. This is also the default value for other new bands, but these should be considered on a case-by-case basis.

PROPOSAL 2: 
The UEM requirement Frequency Range 1 should be presented in separate subclauses for each BS class. There should also be separate Category A and B subclauses for Wide Area BS.
PROPOSAL 3: 
Any text introduced concerning Operation in Non-contiguous spectrum or Multi-band BS should be put in brackets and be for further study.
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