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Background 
CEPT/ECC SE21 finalized an update of the recommendation on spurious emissions in December 2018. The outcome of the process and the content of the document was summarized in [1], including an excerpt of the relevant parts of the draft revised recommendation. After approval by ECC WG SE, it was put on public consultation for six weeks [2,3].
This document looks at the limits put forward in the Draft recommendation [2] and makes a preliminary assessment on how they could be implemented. Draft CRs based on the preliminary assessment are presented in [4] and [5]. These will have to be revised and completed at RAN4 #91 in May 2019 (see also the time plan in [1]).

Options for implementing Category B spurious emissions
There are two main ways of implementing unwanted emission limits used in 3GPP specifications:
1) Carrier-centric approach – Spectrum Emissions Mask: (SEM):
This is used in all UE specifications and also for the UMTS BS mask in 25-series specifications.
2) Band-centric approach – Operating Band Unwanted Emissions mask (OBUE):
This is used in LTE and MSR BS specifications and presently also for NR BS limits in FR1 and for the existing (Category A-based) limits for FR2. The OBUE limits partly cover also the spurious domain.
While the limits in ERC recommendation 74-01 are fundamentally carrier-centric, it has been agreed between the ECC and ETSI/3GPP that a band-centric approach can be used for BS specs. The Draft updated recommendation [2] also has new text explaining the band-centric approach and even a band-centric “mask” that is applicable for AAS BS operating above 24.25 GHz, see Figure 1.
Observation 1:	A band centric approach for unwanted emissions aligns with existing BS specs, previous 3GPP agreements and also the new Draft ERC recommendation 74-01.
Using a band-centric approach, the extent in frequency of the OBUE has to be determined. The variable ΔfOBUE is introduced in LTE, MSR and NR specifications to define the maximum offset of the OBUE mask from the operating band edges. It was previously agreed to apply ΔfOBUE = 1.5 GHz for NR in FR2 (BS Type 2-O), which is included in clause 9.7.1 of TS 38.104.
There are fundamentally two ways that the 3GPP principle of an OBUE mask and the Spurious Emissions “Mask” defined by ECC (Figure 1) can be merged:
1) Define the OBUE out to the offset defined by Fc in Figure 1, with the rest of the mask being part of the requirements defined under the subclause for “Spurious emissions”.
2) Adopt the whole range defined out to Fe in Figure 1 as part of an OBUE and only have the limits outside of Fe under the subclause for “Spurious emissions”.
Option 1 could easily fit within the present definition of ΔfOBUE and would keep the present value, at least for band n258. Option 2 would mean a new definition that would not align between Category A and Category B and would also lead to very large ΔfOBUE numbers. IN addition, at least for Band n258, the mask would not be symmetric, with different ΔfOBUE values below and above the band.
Observation 2:	Defining an OBE extending out to a freqeuncy offset defined by Fc in Figure 1 would align with present definitions (FR1 and Category A FR2) and also keep the present value of ΔfOBUE.


Figure 1: Band-centric Spurious Emissions “mask” for AAS BS operating above 24.25 GHz, from Draft revisions of ERC Recommendation 74-01 [2].

Based on Observation 1 and 2 above, the following is proposed:
Proposal 1:	The band-centric approach for OBUE is kept for Category B spurious emissions and the OBUE is defined out to an offset corresponding to Fc in Figure 1, thereby keeping the present definition of ΔfOBUE.
Spurious emissions can now be defined based on the offsets described in Figure 1. Since the corresponding frequencies will vary between operating bands it is proposed to introduce the symbols Fstep,1 to Fstep,6, as shown in Figure 2. The spurious emission limits would be defined for all frequencies, except between Fstep,3 and Fstep,4, where they would be covered by the OBUE mask.


Figure 2: Spurious emission limits defined using “steps” at fixed frequencies that are defined per operating band.

Note that a similar approach is used in the proposal in [6], where fixed frequencies are used to define the spurious emission limits in a table. The proposal in [6] covers band n258, while introducing symbols in the table would make the proposal generic. It could look like in Tables 1 and 2 below, where Table 1 defines the limit, while Table2 defines the freqeuncy steps (per operating band).
Table 1: BS radiated Tx spurious emission limits in FR2 (Category B)
	Frequency range 
(Note 4)
	Limit
	Measurement Bandwidth
	Note

	30 MHz    1 GHz
	-36 dBm
	100 kHz
	

	1 GHz    18 GHz
	-30 dBm
	1 MHz
	

	18 GHz    Fstep,1
	-20 dBm
	10 MHz
	

	Fstep,1    Fstep,2
	-15 dBm
	10 MHz
	

	Fstep,2    Fstep,3  
	-10 dBm
	10 MHz
	

	Fstep,4    Fstep,5
	-10 dBm
	10 MHz
	

	Fstep,5    Fstep,6
	-15 dBm
	10 MHz
	

	Fstep,6    2nd harmonic of the upper frequency edge of the DL operating band
	-20 dBm
	10 MHz
	



Table 2: Step frequencies for defining the BS radiated Tx spurious emission limits in FR2 (Category B)
	Operating band
	Fstep,1
[GHz]
	Fstep,2
[GHz]
	Fstep,3
[GHz]
	Fstep,4
[GHz]
	Fstep,5
[GHz]
	Fstep,6
[GHz]

	n258
	18
	[21]
	22,75
	29
	[30.75]
	[40.5]

	n260
	
	
	
	
	
	



Note that the existing value of ΔfOBUE = 1.5 GHz is used to define Fstep,3 and Fstep,4 for Band n258. In order to make the definition of ΔfOBUE generic to all bands, the value of 1.5 GHz will have to be replaced with an equation relating the symbol ΔfOBUE to the steps and the operating band edges:
ΔfOBUE = FDL,low – Fstep,3 = Fstep,4 – FDL,high
The way-forward for drafting the spurious emission limts can be summarized as follows:
Proposal 2:	The spurious emission limits are tabulated using a number of “steps”, where the frequency of each step is defined in a separate table per freqeuncy band. The existing variable ΔfOBUE is defined using the steps and the operating band edges, aligned with the presently defined value for Band n258.
Note that in addition to introducing the spurious emission limits, the following updates are needed:
1) Update of the definition of ΔfOBUE for FR2.
2) Revision of OTA OBUE requirement for FR2, where Category A and Category B limits are separated. 
3) The stricter -15 dBm/MHz limit needs to be introduced for Category B OBUE.
4) Statements that application of Category A and Category B limits is the same for OBUE and Spurious emission subclauses.

 Proposal
The following is proposed
Proposal 1:	The band-centric approach for OBUE is kept for Category B spurious emissions and the OBUE is defined out to an offset corresponding to Fc in Figure 1, thereby keeping the present definition of ΔfOBUE.
Proposal 2:	The spurious emission limits are tabulated using a number of “steps”, where the frequency of each step is defined in a separate table per freqeuncy band. The existing variable ΔfOBUE is defined using the steps and the operating band edges, aligned with the presently defined value for Band n258.
Draft CRs demonstrating the proposals are given for discussion in [4] for the core specifications and in [5] for the conformance test specification. Note that these may need revision, depending on further discussions and the outcome in the final version of ERC Recommendation 74-01.
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