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1. Background

During RAN4#84bis, an agreement was reached on transition zones between unwanted emissions and surious emisisons, and between in-band and out of band blocking. This TP captures the agreement for the TR.
References

[1]
NTT DoCoMo, Nokia, Ericsson, Huawei, ZTE, “WF on in-band and out-of-band boundary”, R4-1711779, RAN4#84bis, October 2017
TEXT PROPOSAL:

--------------------------  First changed section  --------------------------------------
6.6.5
Transmitter spurious emissions

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. 9kHz lower limit, 5th harmonic upper limit

-
The corresponding reference bandwidths for the specified spurious emission domain level measurement are:

–
1kHz between 9 kHz and 150 kHz 

–
10kHz between 150 kHz and 30 MHz

-
100 kHz between 30 MHz and 1 GHz

-
1 MHz for above 1 GHz

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.


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 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 sub-clause 6.6.4.

The transmitter spurious emission limits for 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).
For non AAS BS, spurious emissions limits apply from 10MHz below the lower band edge, and from 10MHz above the upper band edge for bands whose width is less than 200MHz. For bands with width 200MHz or more, spurious emissions limits apply from 40MHz below the lower band edge, and from 40MHz above the upper band edge.
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 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 sub-clause 6.6.4.

The transmitter spurious emission limits for 1-H are based on the emissions scaling, where the emissions limits are defined as: 


Basic limit +10log(N). 

N is the scaling factor which is based on the number of active transmitter units as counted at the transceiver array boundary.
For AAS BS, for bands of less than 100MHz width, spurious emissions limits apply from 10MHz below the lower band edge, and from 10MHz above the upper band edge. For bands of 100MHz or more width, spurious emissions limits apply from 40MHz below the lower band edge, and from 40MHz above the upper band edge (this is applicable for both NR and E-UTRA).
--------------------------  Second changed section  --------------------------------------
7.5
Out-of-band blocking


The out-of-band blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer out of the operating band, which is a CW signal for out-of-band blocking. 
For FR1, for non AAS BS, spurious emissions limits apply from 20MHz below the lower band edge, and from 20MHz above the upper band edge for bands whose width is less than 200MHz. For bands with width 200MHz or more, spurious emissions limits apply from 60MHz below the lower band edge, and from 60MHz above the upper band edge. For AAS BS, for bands of less than 100MHz width, spurious emissions limits apply from 20MHz below the lower band edge, and from 20MHz above the upper band edge. For bands of 100MHz or more width, spurious emissions limits apply from 60MHz below the lower band edge, and from 60MHz above the upper band edge (this is applicable for both NR and E-UTRA).
[For a BS capable of multi-band operation, the requirement in the out-of-band blocking frequency ranges apply for each operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands shall be excluded from the out-of-band blocking requirement.]
Table 7.5-1: Out-of-band blocking performance requirement for NR 
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [MHz]
	Type of Interfering Signal

	n1, n2, n3, n5, n7, n38, n41, n50, n51, n66, n70 
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	n8, n28
	1 

(FUL_high +10)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	n20, n71
	1 

(FUL_high +20)
	to

to
	(FUL_low  -11) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	n74
	1 

(FUL_high +5)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	n77, n78, n79
	1 

(FUL_high +X)
	to

to
	(FUL_low -X) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.x-1.


--------------------------  Third changed section  --------------------------------------
9.7.5
OTA Transmitter spurious emissions

9.7.5.1
General

The metric used to capture transmitter spurious emissions OTA is total radiated power (TRP).   
OTA Tx spurious emissions co-location requirements and regional requirements are FFS.
Measurement bandwidths as well as the spurious range frequency limits are defined according to SM.329 [4].

9.7.5.2
AAS radiated Tx spurious emissions requirement for FR1
The OTA Tx spurious emission requirement for 1-O type NR BS is defined at RIB interface for the spurious range from 30 MHz (as opposed to the 9 kHz limit for the conducted requirement) up to the 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 sub-clause 6.6.4. For operating bands for which the 5th harmonics reaches beyond the 12.75 GHz, the upper limit of the spurious range is extended up to the 5th harmonic of the fundamental range, but not higher than 26 GHz.
Spurious emissions limits for 1-O are based on the basic limits defined for Cat. A and for Cat. B in Table 6.6.5-1 and Table 6.6.5-2, with the fixed emissions scaling applied based on the basic limit as described in sub-clause 5.9. 
The transition frequency range between in band and spurious emissions limits are applicable are the same for OTA requirements and conducted requirements.
Minimum radiated requirement for 1-O NR BS in FR1 is defined based on basic limit with the emissions scaling applied. Refer to sub-clause 6.6.5.2 for basic limit definition. 
Minimum radiated requirement for 2-O NR BS in FR2 is FFS.

9.7.5.3
AAS radiated Tx spurious emissions requirement for FR2
The OTA Tx spurious emission requirement for 2-O type NR BS is defined at RIB interface for the spurious range from 30 MHz up to the 2nd
 harmonics of the upper frequency edge of the operating band.

Only Category A limits are defined for FR2 and are the same as limits defined for basic limits in sub-clause 6.6.5.2. 
For conformance testing in FR2, the upper frequency limit of the spurious range might be limited by to [TBD GHz] value, considering practical OTA measurement capabilities of the OTA test ranges in the spurious range.
--------------------------  Fourth changed section  --------------------------------------
10.6
OTA Out-of-band blocking


Detailed structure of the subclause is TBD.

The transition range between in band and out of band blocking is the same for both conducted and OTA requirements..
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