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1 Introduction
Based on the WF on in-band and out-of-band boundary in [2] which was approved during RAN4#84bis, it is proposed to capture the NR-related agreements on Tx ΔfUEM (as extracted from [2] below) in the TR 38.817-02. 


The following modification were introduced: 
· Section 6.6.4 (OBUE): correction of the ΔfUEM and introduction of the table with NR-specific values, plus explanatory text. Clarification on E-UTRA values for ΔfUEM.
· Section 6.6.5 (Tx spur): correction of the reference to OBUE section. Editorial corrections.
In this contribution we provide TP to TR 38.817-02 on the updated in-band and out-of-band boundaries for NR BS OBUE and spurious requirements.
2 Conclusion
Based on the above introduction, the following is proposed:
Proposal 1: approve the attached TP to TR 38.817-02 on updated in-band and out-of-band boundaries for NR BS OBUE and spurious requirements.
3 References
3GPP TR 38.817-02 v0.4.0
R4-1711779			WF on in-band and out-of-band boundary, RAN4#84bis


TP to the TR 38.817-02
In this section, TP to the TR 38.817-02 [1] is proposed for approval.
------------------------------ Modified section ------------------------------
[bookmark: _Toc482961357][bookmark: _Toc498028864]6.6.4	Operating band unwanted emissions	 (OBUOE)
[bookmark: _Toc498028865]6.6.4.1	General
A set of band-centric masks are defined for NR in Frequency Range 1, based on the same principles as for E-UTRALTE. Details of the masks are as follows:
-	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 MHzis defined in table 6.6.4.1-1. 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.
-	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)
Based on the discussion on the boundary between in-band and out of band region for NR FR1 operation, the ΔfUEM values for the boundary between OBUE and TX spurious emissions were agreed for BS type 1-C, 1-H and 1-O. Those ΔfUEM values are applicable for all NR operating bands.
Table 6.6.4-1: ΔfUEM values for BS types
	
	BS type 1-C
	BS type 1-H /1-O

	ΔfUEM
	Operating band <100 MHz
	10MHz
	10MHz

	
	100 MHz ≦ Operating band ≦ 200 MHz
	10MHz
	40 MHz

	
	200 MHz < Operating band ≦ 900 MHz
	40MHz
	40MHz

	
	900 MHz < Operating band
	
	




The value of ΔfUEM determines the extent of the mask outside the operating band, but it also defines the spurious emissions requirements. It is a parameter that will vary between bands and is therefore best documented in a table, listing its value for different bands. Since it is common to spurious emissions and UEM requirements, the table should be placed in the general section of uUnwanted emissions (6.6.1).
Specification of UEM relies on a few common parameters defining the frequency offset. These can largely be re-used from E-UTRALTE:
-	Since the limits will be the same as for E-UTRALTE, we also need to consider re-using the concept of two definitions of offset from the channel edge: Δf 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 Δf 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 E-UTRALTE, 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 some bands, as detailed in table 6.6.4-2. 
Table 6.6.4-2: ΔfUEM values for E-UTRA
	
	E-UTRA (Single-RAT, MSR)

	
	non-AAS BS
	AAS BS 

	ΔfUEM
	Operating band <100 MHz
	10 MHz

	
	100 MHz ≦ Operating band ≦ 200 MHz
	10 MHz
	40 MHz



For Wide Area BS, the UEM level in the spurious domain is aligned with ITU-R recommendation SM.329 [x]. 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. For this reason, Category A and B should be 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)
Table: Category A & B
Local Area BS (subclause)
Table: Category A & B
Editor’s note: Operation in Non-contiguous spectrum or Multi-band BS are both 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. Initially, text concerning these two features can be introduced in TS 38.104 in brackets and be for further study. 

------------------------------ Next modified sections ------------------------------
[bookmark: _Toc498028869]6.6.5	Transmitter spurious emissions
[bookmark: _Toc498028870]6.6.5.1	General
NR BS Tx spurious emission conducted requirement for FR1 should comply with the following:
-	For conducted requirements (at antenna connector/ at the transceiver array boundary) use same limits as TS 37.104 [19]/TS 37.105 [7] i.e. 9 kHz lower limit, 5th harmonic upper limit
-	The corresponding reference bandwidths for the specified spurious emission domain level measurement are:
–	1 kHz between 9 kHz and 150 kHz 
–	10 kHz between 150 kHz and 30 MHz
-	100 kHz between 30 MHz and 1 GHz
-	1 MHz for above 1 GHz
[bookmark: _Toc498028871]6.6.5.2	Basic limits
Table with basic limits for NR BS in FR1.
Category A or Category B basic limits are defined for the conducted Tx spurious emissions requirements for NR BS in Range 1, as outlined in Tables 6.6.5.2-1 and 6.6.5.2-2, respectively. 
Table 6.6.5.2-1: Basic limit for NR BS in FR1, Category A
	Spurious frequency range
	 Basic limit
	Measurement bandwidth
	Notes

	9 kHz – 150 kHz
	-13 dBm
	1 kHz
	Note 1

	150 kHz – 30 MHz
	
	10 kHz 
	Note 1

	30 MHz – 1 GHz
	
	100 kHz
	Note 1

	1 GHz ‑ 12.75 GHz
	
	1 MHz
	Note 1, Note 2

	12.75 GHz ‑ 5th harmonic of the upper frequency edge of the operating band in GHz
	
	1 MHz
	Note 1, Note 2, Note 3

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [4], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [4], s2.5 table 1. 
NOTE 3: 	Applies only for operating bands for which the 5th harmonic of the upper frequency edge is reaching beyond 12.75 GHz.



Table 6.6.5.2-2: Basic limits for NR BS in FR1, Category B
	Spurious frequency range
	Basic limit
	Measurement bandwidth
	Notes

	9 kHz – 150 kHz
	-36 dBm
	1 kHz
	Note 1

	150 kHz – 30 MHz
	
	10 kHz 
	Note 1

	30 MHz – 1 GHz
	
	100 kHz
	Note 1

	1 GHz ‑ 12.75 GHz
	-30 dBm

	1 MHz
	Note 1, Note 2

	12.75 GHz ‑ 5th harmonic of the upper frequency edge of the operating band in GHz
	
	1 MHz
	Note 1, Note 2, Note 3

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [4], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [4], s2.5 table 1. 
NOTE 3: 	Applies only for operating bands for which the 5th harmonic of the upper frequency edge is reaching beyond 12.75 GHz.



[bookmark: _Toc498028872]6.6.5.3	non-AAS conducted Tx spurious emissions requirement
Minimum conducted requirement for 1-C type NR BS in FR1 is defined as basic limit, i.e. no scaling and no antenna considered.
The transmitter spurious emission limits for BS type 1-C conducted requirement apply from 9 kHz to 12.75 GHz, excluding the frequency range from ΔfUEM below the lowest frequency of each supported downlink operating band, up to ΔfUEM above the highest frequency of each supported downlink operating band, where the ΔfUEM is defined in table 6.6.4-1sub-clause 6.6.4.
The transmitter spurious emission limits for BS type 1-C are specified as basic limits in sub-clause 6.6.5.2.
For NR BS capable of multi-band operation where multiple bands are mapped on the same antenna connectors (TAB connectors), this exclusion applies for each supported operating band. For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors (TAB connectors), the single-band requirements apply and the multi-band exclusions and provisions are not applicable. 
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power (RMS).
[bookmark: _Toc498028873]6.6.5.4	AAS conducted Tx spurious emissions requirement
Minimum conducted requirement for 1-H type NR BS in FR1 is defined based on basic limit with the emissions scaling applied. 
The transmitter spurious emission limits for BS type 1-H conducted requirement apply from 9 kHz to 12.75 GHz, excluding the frequency range from ΔfUEM below the lowest frequency of each supported downlink operating band, up to ΔfUEM above the highest frequency of each supported downlink operating band, where the ΔfUEM is defined in table 6.6.4-1sub-clause 6.6.4.
The transmitter spurious emission limits for BS type 1-H are based on the emissions scaling, where the emissions limits are defined as: 
	Basic limit +10log(N),. 
where N is the scaling factor which is based on the number of active transmitter units as counted at the transceiver array boundary.

------------------------------ End of modified sections ------------------------------
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Agreements on Tx

		 				E-UTRA				NR		

						37.104/141
(non-AAS type)		37.105/145-1/145-2
(AAS type)		37.104/141
(non-AAS type(1-C))		37.105/145-1/145-2
(AAS type(1-H/1-O))

		ΔfUEM		Operating band <100MHz		10MHz		10MHz		10MHz		10MHz

				100MHz≦Operating band ≦200MHz		10MHz		40MHz		10MHz		40 MHz

				200MHz<Operating band ≦900MHz						40MHz		40MHz

				900MHz<Operating band								



Agreements of the boundary between OBUE and spurious emissions are summarized in below tables. 

The boundary is valid regardless of whether it is single-RAT case or MSR case, and NR new band or refarming band.

If wider band(s) than current maximum bandwidth of Band is specified, the values of the boundary should be discussed. (Wider than 200MHz for E-UTRA, wider than 900MHz for NR)

		 				E-UTRA				NR		

						36.104/141
(non-AAS type)		37.105/145-1/145-2
(AAS type)		38.104/141
(non-AAS type(1-C))		38.104/141
(AAS type(1-H/1-O))

		ΔfUEM		Operating band <100MHz		10MHz		10MHz		10MHz		10MHz

				100MHz≦Operating band ≦200MHz		10MHz		40MHz		10MHz		40 MHz

				200MHz<Operating band ≦900MHz						40MHz		40MHz

				900MHz<Operating band								



 Table 1: ΔfUEM (NR or E-UTRA single-RAT case).

 Table 2: ΔfUEM (NR and E-UTRA MSR case).





Agreements on Rx 

Agreements of the in-band / out of band boundary are summarized in below tables. 

The boundary is valid regardless of whether it is single-RAT case or MSR case, and NR new band or refarming band.

If wider band(s) than current maximum bandwidth of Band is specified, the values of the boundary should be discussed. (Wider than 200MHz for E-UTRA, wider than 900MHz for NR)



		 				E-UTRA				NR		

						37.104/141
(non-AAS type)		37.105/145-1/145-2
(AAS type)		37.104/141
(non-AAS type(1-C))		37.105/145-1/145-2
(AAS type(1-H/1-O))

		ΔfOOB		Operating band <100MHz		20MHz		20MHz		20MHz		20MHz

				100MHz ≤ Operating band 
≤ 200MHz		20MHz		60MHz		20MHz		60MHz

				200MHz<Operating band 
≤ 900MHz						60MHz		60MHz

				900MHz<Operating band								



		 				E-UTRA				NR		

						36.104/141
(non-AAS type)		37.105/145-1/145-2
(AAS type)		38.104/141
(non-AAS type(1-C))		38.104/141
(AAS type(1-H/1-O))

		ΔfOOB		Operating band <100MHz		20MHz		20MHz		20MHz		20MHz

				100MHz ≤ Operating band  ≤ 200MHz		20MHz		60MHz		20MHz		60MHz

				200MHz<Operating band 
≤ 900MHz						60MHz		60MHz

				900MHz<Operating band								



 Table 3: ΔfOOB (NR or E-UTRA single-RAT case).

 Table 4: ΔfOOB (NR and E-UTRA MSR case).







Agreements on Tx
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Agreements on Tx E-UTRA NR

37.104/141

(non-AAS type)

37.105/145-1/145-2

(AAS type)

37.104/141

(non-AAS type(1-C))

37.105/145-1/145-2

(AAS type(1-H/1-O))

Δf

UEM

Operating band <100MHz

10MHz 10MHz 10MHz 10MHz

100MHz

≦

Operating band 

≦

200MHz

10MHz 40MHz 10MHz 40 MHz

200MHz<Operating band 

≦

900MHz

40MHz 40MHz

900MHz<Operating band

•

Agreements of the boundary between OBUE and spurious emissions are summarized in 

below tables. 

•

The boundary is valid regardless of whether it is single-RAT case or MSR case, and NR new 

band or refarming band.

•

If wider band(s) than current maximum bandwidth of Band is specified, the values of the 

boundary should be discussed. (Wider than 200MHz for E-UTRA, wider than 900MHz for NR)

E-UTRA NR

36.104/141

(non-AAS type)

37.105/145-1/145-2

(AAS type)

38.104/141

(non-AAS type(1-C))

38.104/141

(AAS type(1-H/1-O))

Δf

UEM

Operating band <100MHz

10MHz 10MHz 10MHz 10MHz

100MHz

≦

Operating band 

≦

200MHz

10MHz 40MHz 10MHz 40 MHz

200MHz<Operating band 

≦

900MHz

40MHz 40MHz

900MHz<Operating band

Table 1: Δf

UEM

(NR or E-UTRA single-RAT case).

Table 2: Δf

UEM

(NR and E-UTRA MSR case).


