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1.
Introduction

In the last RAN4 meeting draft test specification for section 9.7.1, 9.7.4, 9.7.5 unwanted emissions was drafted and agreed.  It was noticed that sections pertaining to regional requirements which are defined in terms of EIRP were not obvious to handle from the conducted requirements in TS 36.105.  

This contribution is an implementation of Proposal 2 in [1].  A companion paper will provide a text proposal for TR 37.843 to include background information of discussion on fixed antenna gain parameter used in TS 37.105 which then can be used to provide into to verify compliance in regional requirements.  
In this contribution, the added tables with fixed antenna gain parameter is reflected in the specification text.

2.
References

[1] R4-17xxx, “Directivity assumptions for EIRP type emissions requirements”, Ericsson
[Start of Text Proposal]


9.7.4.3
Minimum requirement for single RAT UTRA operation

9.7.4.3.2
Minimum requirements for single RAT UTRA FDD operation

[Unchanged sections]

In certain regions the following requirement may apply for protection of DTT. For a RIB operating in Band XX, the level of emissions in the band 470-790 MHz, measured in an 8MHz filter bandwidth on centre frequencies Ffilter according to Table 9.7.4.3.2-8, shall not exceed the  emission TRP limits as specified in table 9.7.4.3.2-8 

Table 9.7.4.3.2-8: Emissions levels for protection of DTT
	Case
	Measurement filter centre frequency
	Condition on BS maximum aggregate EIRP / 10 MHz, PEIRP_10MHz

(Note) 
	Maximum Level

PEIRP,N,MAX
	Measurement Bandwidth

	A: for DTT frequencies where broadcasting is protected
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	PEIRP_10MHz ( 59 dBm
	0  dBm  
	8 MHz

	
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	36 ( PEIRP_10MHz < 59 dBm
	PEIRP_10MHz – 59 dBm
	8 MHz

	
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	PEIRP_10MHz < 36 dBm
	-23 dBm  
	8 MHz

	B: for DTT frequencies where broadcasting is subject to an intermediate level of protection
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	PEIRP_10MHz ( 59 dBm
	10 dBm  
	8 MHz

	
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	36 ( PEIRP_10MHz < 59 dBm
	PEIRP_10MHz – 49 dBm
	8 MHz

	
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	PEIRP_10MHz < 36 dBm
	-13 dBm  
	8 MHz

	C: for DTT frequencies where broadcasting is not protected
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	N.A.
	22 dBm  
	8 MHz

	NOTE:     PEIRP_10MHz (dBm) is defined by the expression PEIRP_10MHz  = P10MHz + Gant  + 6dB for UTRA and PEIRP_10MHz  = P10MHz + Gant  + 9dB for E-UTRA, where Gant is [17] dBi  



NOTE: 
The regional requirement is defined in terms of EIRP (effective isotropic radiated power), which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The method outlined in annex XX  Indicates how the limit in table 6.6.3.2.2-8 demnostrates compliance to the regional requirement.
In certain regions, the following basic limits may apply to a RIB operating in Band XXXII within 1452-1492 MHz. The level of unwanted emissions, measured on centre frequencies f_offset with filter bandwidth, according to Table 6.6.4.3.2-9, shall not exceed the maximum TRP limits indicated in the table
Table 6.6.4.3.2-9: Declared frequency band XXXII unwanted emission within 1452-1492 MHz

	Frequency offset of measurement filter centre frequency, f_offset
	Maximum Level [dBm]
	Measurement bandwidth

	5 MHz
	PEIRP – [17] dBi + 6 dB
	5 MHz

	10 MHz
	PEIRP – [17] dBi + 6 dB
	5 MHz

	15 MHz ≤ f_offset ≤ f_offsetmax, B32
	PEIRP – [17] dBi + 6 dB
	5 MHz

	NOTE: f_offsetmax, B32  denotes the frequency difference between the lower channel carrier frequency and 1454.5 MHz, and the frequency difference between the upper channel carrier frequency and 1489.5 MHz for the set channel position.


NOTE: 
The regional requirement, included in CEPT ECC Decision (13)03 [25], is defined in terms of EIRP per antenna, which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The method outlined in annex XX  Indicates how the limit in table 6.6.3.2.2-9 demonstrates compliance to the regional requirement.
In certain regions, the following basic limit may apply to RIB operating in Band XXXII within 1452-1492MHz for the protection of services in spectrum adjacent to the frequency range 1452-1492 MHz. The level of emissions, measured on centre frequencies Ffilter with filter bandwidth according to Table 6.6.4.3.2-10, shall not exceed the maximum emission TRP limits in the table. This requirement applies in the frequency range 1429-1518MHz even though part of the range falls in the spurious domain.

Table 6.6.4.3.2-10: Frequency band XXXII declared emission outside 1452-1492 MHz

	Filter centre frequency, Ffilter
	Maximum Level [dBm]
	Measurement bandwidth

	1429.5 MHz ≤ Ffilter ≤ 1448.5 MHz
	PEIRP – [17] dBi + 6 dB
	1 MHz

	Ffilter =  1450.5 MHz
	PEIRP – [17] dBi + 6 dB
	3 MHz

	Ffilter  = 1493.5 MHz
	PEIRP – [17] dBi + 6 dB 
	3 MHz

	1495.5 MHz ≤  Ffilter  ≤ 1517.5 MHz  
	PEIRP – [17] dBi + 6 dB 
	1 MHz


NOTE: 
The regional requirement, included in CEPT ECC Decision (13)03 [25], is defined in terms of EIRP, which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The method outlined in annex XX  Indicates how the limit in table 6.6.3.2.2-9 demnostrates compliance to the regional requirement.
[Unchanged sections]
9.7.5.2.4
Additional requirements

The MSR operating band unwanted emission minimum requirement for additional requirements are the same as the minimum requirement specified in 3GPP TS 37.104 [9], subclause 6.6.2.4.


9.7.5.2.4.1
Limits in FCC Title 47

In addition to the requirements in 3GPP TS 37.105 [9], subclauses xx xx, the BS may have to comply with the applicable emission limits established by FCC Title 47 [8], when deployed in regions where those limits are applied, and under the conditions declared by the manufacturer. 

9.7.5.2.4.2
Unsynchronized operation for BC3 

In certain regions, the following requirements may apply to a TDD BS operating in BC3 in the same geographic area and in the same operating band as another TDD system without synchronisation. For this case the emissions shall not exceed -52 dBm/MHz in each supported downlink operating band except in:

-
The frequency range from 10 MHz below the lower Base Station RF Bandwidth edge to the frequency 10 MHz above the upper Base Station RF Bandwidth edge of each supported band.

NOTE 1: 
Local or regional regulations may specify another excluded frequency range, which may include frequencies where synchronised TDD systems operate.

NOTE 2:
TDD base stations that are synchronized and operating in BC3 can transmit without these additional co-existence requirements.

9.7.5.2.4.3
Protection of DTT 

In certain regions the following requirement may apply for protection of DTT. For a BS operating in Band 20, the level of emissions in the band 470-790 MHz, measured in an 8 MHz filter bandwidth on centre frequencies Ffilter according to Table 6.6.2.4.3-1, shall not exceed the  maximum emission TRP level shown in the table. This requirement applies in the frequency range 470-790 MHz even though part of the range falls in the spurious domain. 

Table 9.7.5.2.4.3-1: Declared emissions levels for protection of DTT

	Case
	Measurement filter centre frequency
	Condition on BS maximum aggregate EIRP / 10 MHz, PEIRP_10MHz

(Note) 
	Maximum Level

PEIRP,N,MAX
	Measurement Bandwidth

	A: for DTT frequencies where broadcasting is protected
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	PEIRP_10MHz ( 59 dBm
	0  dBm  
	8 MHz

	
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	36 ( PEIRP_10MHz < 59 dBm
	PEIRP_10MHz – 59 dBm
	8 MHz

	
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	PEIRP_10MHz < 36 dBm
	-23 dBm  
	8 MHz

	B: for DTT frequencies where broadcasting is subject to an intermediate level of protection
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	PEIRP_10MHz ( 59 dBm
	10 dBm  
	8 MHz

	
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	36 ( PEIRP_10MHz < 59 dBm
	PEIRP_10MHz – 49 dBm
	8 MHz

	
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	PEIRP_10MHz < 36 dBm
	-13 dBm  
	8 MHz

	C: for DTT frequencies where broadcasting is not protected
	N*8 + 306 MHz, 

21 ≤ N ≤ 60 
	N.A.
	22 dBm  
	8 MHz

	NOTE:     PEIRP_10MHz (dBm) is defined by the expression PEIRP_10MHz  = P10MHz + Gant  + 6dB for UTRA and PEIRP_10MHz  = P10MHz + Gant  + 9dB for E-UTRA, where Gant is 17 dBi  



Note: 
The regional requirement is defined in terms of EIRP (effective isotropic radiated power), which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The method outlined in annex XX  Indicates how the limit in table 6.6.3.2.2-9 demnostrates compliance to the regional requirement.
[Unchanged sections]
Annex xx (Informative): 
Calculation of EIRP based on fixed assumption of passive antenna gain
xx.1
Calculation of EIRP based on fixed assumption of passive antenna gain
Some regional requirements are defined per effective isotropic radiated power (EIRP), which is a combination of the transmitted power (or in some cases spectral density) and the effective antenna gain which is a site specific condition. Such requirements may be applied per antenna, per cell, or per base station. It shall be noted that the definition of BS or cell may differ between regulations. Where the regulator prescribes a method for EIRP calculation, that method supersedes the proposed assessment in this annex.
The regulations set an EIRP limit considering a passive antenna BS. Although the gain of passive antennas may vary somewhat, the gain variation is in the order of a few dBs. The instantaneous gain of an AAS BS may be much larger. However AAS unwanted emissions requirements are defined as TRP, since TRP impacts co-existence properties.
In order to relate the EIRP values in the specifications to TRP, a fixed assumption has been made on the gain of a typical passive BS antenna.
Thus, the maximum TRP can be estimated using the following formulas:

TRP limit per antenna:
PTRP, antenna = PEIRP - GAnt 

E-UTRA TRP limit per cell or per BS: 
PTRP =PTRP,antenna + 9dB
UTRA TRP limit per cell on per BS:

PTRP =PTRP,antenna + 6dB

It is noted that the AAS architecture assumes that a BS subject to OTA requirements will have at least 8 antennas.
In case the TRP requirement is set per polarisation, the summation shall be made per polarisation.

"PEIRP" is the effective isotropic radiated power (or radiated power spectral density) set in the regulation (assuming a passive BS antenna) in dBm (or dBm/measurement BW).

"GAnt" is the effective antenna gain, the antenna gain (dBi) is a fixed reference value of 17 dBi. Directivity value should be used in above equations, however with all antenna losses are assumed zero then we can use effective antenna gain.
 [End of Text Proposal]


