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Introduction
In previous RAN4 meetings, the specification of the EIRP regulatory requirements for L-band in Region 1 was discussed in [1-6]. Although 3GPP normally specifies the requirement at antenna connector, there is still a demand for operators to comply with the regulatory requirement derived from the 3GPP requirement.

Therefore it has been proposed to use the similar approach as Band 20 for DTT protection, where the emission levels are declared by manufacturers. Then operators can use the declared levels to estimate the corresponding EIRP using the site specific conditions such as antenna gain and feeder loss.

In this contribution we propose a way to include this approach for L-band in RAN4 BS specifications. 
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Discussion
2.1

Background
The European license conditions [7] specify requirements for BSs operating within 1452-1492MHz in terms of EIRP. Two different set of requirements have been established: outside the transmitted block and within the range 1452-1492MHz in Table 2-1 and also outside the band 1452-1492MHz in Table 2-2.
	Frequency range of out-of-block emissions
	Maximum mean EIRP power (dBm)
	Measurement bandwidth

	–10 to –5 MHz from lower block edge
	11 dBm 
	5 MHz

	–5 to 0 MHz from lower block edge
	16.3 dBm 
	5 MHz

	0 to +5 MHz from upper block edge
	16.3 dBm 
	5 MHz

	+5 to +10 MHz from upper block edge
	11 dBm 
	5 MHz

	Remaining MFCN SDL frequencies
	9 dBm 
	5 MHz


 Table 2-1: base station BEM out-of-block e.i.r.p. limits within the band 1452-1492 MHz per antenna
	Frequency range of out-of-block emissions
	Maximum mean EIRP power (dBm)
	Measurement bandwidth

	Below 1449 MHz
	-20 dBm
	1 MHz

	1449-1452 MHz
	14 dBm
	3 MHz

	1492-1495 MHz
	14 dBm
	3 MHz

	Above 1495 MHz
	-20 dBm
	1 MHz


 Table 2-2: base station OOB e.i.r.p. limits out of the band 1452-1492 MHz 
2.2
The way forward
It is proposed that the emission levels are declared by manufacturers as is described in the following.
2.2.1
Declaration levels related to regulatory requirements in Region 1
As summarized in 2.1, the regulatory requirements for L-band in Region 1 are defined by ECC in terms of EIRP while 3GPP specifies requirements at antenna connector. In order to allow operators to assess the compliance with the regulatory requirements, 3GPP includes on the BS specifications a declaration requirement. EIRP can be estimated based on manufacturer declarations and site specific conditions such as antenna gain and feeder loss. 
2.2.1.1 
Declared operating band unwanted emission limits within 1452-1492MHz
The three emission levels at antenna connector corresponding to BEM EIRP requirement in Table 2.1 are proposed to be declared by manufacturers.

· PEM,B32,a
Declared emission limit for the first adjacent 5MHz blocks
· PEM,B32,b
Declared emission limit for the second adjacent 5MHz blocks
· PEM,B32,c 
Declared emission limit for a 5MHz measurement bandwidth for the rest of frequencies up to 1492MHz and down to 1452MHz
The following change is proposed to the BS specifications to add a “declaration requirement” for emissions within 1452-1492MHz.
<Proposed changes to TS36.104. (Similar changes apply to TS37.104 and TS25.104.)>
In certain regions, the following requirements may apply to E-UTRA BS operating in Band 32 within 1452-1492 MHz. The level of operating band unwanted emissions, measured on centre frequencies f_offset with filter bandwidth, according to Table 6.6.3.3-X1, shall neither exceed the maximum emission level PEM,B32,a ,  PEM,B32,b nor PEM,B32,c declared by the manufacturer. 

Table 6.6.3.3-X1: Declared operating band 32 unwanted emission within 1452-1492MHz
	Frequency offset of measurement filter centre frequency, f_offset
	Declared emission level [dBm]
	Measurement bandwidth 

	2.5 MHz
	PEM,B32,a
	5 MHz 

	7.5 MHz
	PEM,B32,b
	5 MHz 

	12.5 MHz ≤ f_offset ≤ f_offsetmax,B32   
	PEM,B32,c
	5 MHz

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


Note: 
The regional requirement, included in [CEPT ECC Decision (13)03], 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 requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in Annex XY.
2.2.1.2. 
Declared emission levels for co-existence with systems below 1452 MHz and above 1492 MHz
As discussed in R4-142986 [8], it is proposed to declare the OOB emission limit within 1429-1518 MHz to protect the adjacent systems rather than the unlimited frequency ranges in Table 2.2. Therefore two emission levels are for the declaration by BS manufacturers.
· PEM,B32,d
Declared emission limit for 1429-1449 MHz and 1495-1518 MHz measured with 3MHz bandwidth

· PEM,B32,e
Declared emission limit for 1449-1452 MHz and 1492-1495 MHz measured with 1MHz bandwidth
The following change is proposed to the BS specifications to add a “declaration requirement” for emissions outside 1452-1492MHz.
<Proposed changes to TS 36.104. (Similar changes apply to TS37.104 and TS25.104.)>
In certain regions, the following requirement may apply to E-UTRA BS operating in Band 32 within 1452-1492 MHz 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 6.6.3.3-X2, shall neither exceed the maximum emission level PEM,B32,d nor PEM,B32,e declared by the manufacturer. This requirement applies in the frequency range 1429-1518MHz even though part of the range falls in the spurious domain.

Table 6.6.3.3-X2: Operating band 32 declared emission outside 1452-1492MHz
	Filter centre frequency, Ffilter
	Declared emission level [dBm]
	Measurement bandwidth

	1429.5 MHz ≤ Ffilter ≤ 1448.5 MHz
	PEM,B32,d
	1 MHz

	Ffilter =  1450.5 MHz
	PEM,B32,e
	3 MHz

	Ffilter  = 1493.5 MHz
	PEM,B32,e
	3 MHz

	1495.5 MHz ≤ Ffilter ≤ 1517.5 MHz  
	PEM,B32,d
	1 MHz


Note: 
The regional requirement, included in [CEPT ECC Decision (13)03], 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 requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in Annex XY.
2.2.1.3 
Relation of declared emission levels and regulatory requirement

In order to derive EIRP from the declared emission levels by manufacturers, the site specific conditions such as antenna gain and feeder loss are also required. A guideline how to estimate EIRP is proposed to be collected in Annex of TS36.104 in the following. Contents to be included are for further discussion.

<Proposed addition of Annex to 36.104>
Annex XY (Informative): Calculation of EIRP based on manufacturer declarations and site specific conditions.

<text to be added>

3
Proposal
It is proposed that the attached text proposal below is approved and included into TR 37.814. 
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TEXT PROPOSAL:
<start of text proposal >
7.1 
Co-existence with other systems around/within the band 
7.1.1
Declaration levels related to regulatory requirements in Region 1
As summarized in 2.1, the regulatory requirements for L-band in Region 1 are defined by ECC in terms of EIRP while 3GPP specifies requirements at antenna connector. In order to allow operators to assess the compliance with the regulatory requirements, 3GPP includes on the BS specifications a declaration requirement. EIRP can be estimated based on manufacturer declarations and site specific conditions such as antenna gain and feeder loss. 
7.1.1.1
Declared operating band unwanted emission limits within 1452-1492MHz
The three emission levels at antenna connector corresponding to BEM EIRP requirement in Table 5.2-1 are proposed to be declared by manufacturers.

· PEM,B32,a
Declared emission limit for the first adjacent 5MHz blocks
· PEM,B32,b
Declared emission limit for the second adjacent 5MHz blocks

· PEM,B32,c 
Declared emission limit for a 5MHz measurement bandwidth for the rest of frequencies up to 1492MHz and down to 1452MHz
The following change is proposed to the BS specifications to add a “declaration requirement” for emissions within 1452-1492MHz.
<Proposed changes to TS36.104. (Similar changes apply to TS37.104 and TS25.104.)>

In certain regions, the following requirements may apply to E-UTRA BS operating in Band 32 within 1452-1492 MHz. The level of operating band unwanted emissions, measured on centre frequencies f_offset with filter bandwidth, according to Table 6.6.3.3-X1, shall neither exceed the maximum emission level PEM,B32,a ,  PEM,B32,b nor PEM,B32,c declared by the manufacturer. 

Table 6.6.3.3-X1: Declared operating band 32 unwanted emission within 1452-1492MHz
	Frequency offset of measurement filter centre frequency, f_offset
	Declared emission level [dBm]
	Measurement bandwidth 

	2.5 MHz
	PEM,B32,a
	5 MHz 

	7.5 MHz
	PEM,B32,b
	5 MHz 

	12.5 MHz ≤ f_offset ≤ f_offsetmax,B32   
	PEM,B32,c
	5 MHz

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


Note: 
The regional requirement, included in [CEPT ECC Decision (13)03], 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 requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in Annex XY.
7.1.1.2
Declared emission levels for co-existence with systems below 1452 MHz and above 1492 MHz
7.1.1.2.1
The frequency limits for the OOB outside 1452-1492MHz
<text to be added>

7.1.1.2.2
Declared emissions levels 
As discussed in 7.1.1.2.1, it is proposed to declare the OOB emission limit within 1429-1518 MHz to protect the adjacent systems rather than the unlimited frequency ranges in Table 5.2-2. Therefore two emission levels are for the declaration by BS manufacturers.

· PEM,B32,d
Declared emission limit for 1429-1449 MHz and 1495-1518 MHz measured with 3MHz bandwidth

· PEM,B32,e
Declared emission limit for 1449-1452 MHz and 1492-1495 MHz measured with 1MHz bandwidth
The following change is proposed to the BS specifications to add a “declaration requirement” for emissions outside 1452-1492MHz.
<Proposed changes to TS 36.104. (Similar changes apply to TS37.104 and TS25.104.)>
In certain regions, the following requirement may apply to E-UTRA BS operating in Band 32 within 1452-1492 MHz 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 6.6.3.3-X2, shall neither exceed the maximum emission level PEM,B32,d nor PEM,B32,e declared by the manufacturer. This requirement applies in the frequency range 1429-1518MHz even though part of the range falls in the spurious domain.

Table 6.6.3.3-X2: Operating band 32 declared emission outside 1452-1492MHz
	Filter centre frequency, Ffilter
	Declared emission level [dBm]
	Measurement bandwidth

	1429.5 MHz ≤ Ffilter ≤ 1448.5 MHz
	PEM,B32,d
	1 MHz

	Ffilter =  1450.5 MHz
	PEM,B32,e
	3 MHz

	Ffilter  = 1493.5 MHz
	PEM,B32,e
	3 MHz

	1495.5 MHz ≤ Ffilter ≤ 1517.5 MHz  
	PEM,B32,d
	1 MHz


Note: 
The regional requirement, included in [CEPT ECC Decision (13)03], 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 requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in Annex XY.
7.1.1.3
Relation of declared emission levels and regulatory requirement

In order to derive EIRP from the declared emission levels by manufacturers, the site specific conditions such as antenna gain and feeder loss are also required. A guideline how to estimate EIRP is proposed to be collected in Annex of TS36.104 in the following. Contents to be included are for further discussion.

<Proposed addition of Annex to 36.104>
Annex XY (Informative): Calculation of EIRP based on manufacturer declarations and site specific conditions.

<text to be added>

<end of text proposal >
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