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Introduction
In previous RAN4 meetings, the specification of the EIRP regulatory requirements in Region 1 has been under discussion [1-4]. The latest proposals include 

1. Specification of a minimum requirement at the ARP, in line with the minimum 3GPP requirements
2. Addition of a requirement in terms of a “declared level” as for Band 20 and DTT protection

3. Inclusion of a minimum requirement at the ARP AND a declaration requirement, This proposal is a combination of proposal 1 and 2
In this contribution, we propose a possible way to reflect the regulatory requirements taking into consideration concerns by companies at the last RAN4 meeting
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Discussion
2.1

Background
The European license conditions [5] 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, Table 2-1 and outside the band 1452-1492MHz, 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 
3GPP specifies the operating band unwanted emissions and spurious emissions as minimum emission levels at the ARP. However, for certain bands, a “declaration requirement” is also included. This is the case of Band 20, for which an additional requirement in terms of a declared emission level for protection of DTT was included in the specifications. In addition, a method is outlined in 36.104 to calculate the EIRP value based on the declaration level together with other site specific elements (as antenna gain).  From TS 37.104 (similar applies to 36.104)
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 level PEM,N declared by the manufacturer. This requirement applies in the frequency range 470-790 MHz even though part of the range falls in the spurious domain. 

Table 6.6.2.4.3-1: Declared emissions levels for protection of DTT

	Filter centre frequency, Ffilter
	Measurement bandwidth
	Declared emission level [dBm]

	Ffilter = 8*N + 306 (MHz); 
21 ≤ N ≤ 60
	8 MHz
	PEM,N


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 requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. Compliance with the regional requirement can be determined using the method outlined in Annex G of TS 36.104 [4].

2.2. The alternatives proposed in 3GPP
The possible approaches to reflect the regulatory requirements in Region 1 are:

1. Specification of a minimum requirement at the ARP [1], as 3GPP specifies out-of-band/spurious emission requirements
This would imply a translation of the EIRP limits established by ECC to the ARP and thus requires agreement in RAN4 on certain assumptions in terms of antenna gain and feeder loss.  

2. Addition of a requirement in terms of a “declared level” at the ARP [2] as well as an Annex including guidance to calculate the EIRP corresponding level. This is as per Band 20 and DTT protection 
The BS needs to fulfill the emission level which is declared by the manufacturer
If a declared emission level is introduced at certain frequencies, a minimum ARP requirement level is not needed. 
As we see in the proposal above, there is a common understanding that the requirement should be specified at the ARP while there are discrepancies regarding

1. The specification of the requirements as a “minimum emission limit” or a “declared level” to fulfil.  

2. The inclusion of an Annex with a guideline to calculate the EIRP limits as defined in the ECC decision

2.2. The way forward
As a way forward for this band, we propose to specify the requirements as a “declared level”
We also propose to keep the specific EIRP requirements outside the specifications and add a reference to relevant documents instead. This is in line with the common understanding by companies that the requirements should be specified for the band at the ARP, noting also that EIRP is not a requirement directly applicable to BS equipment.

Following these two principles, the chapters below show the specific implementation of the requirements in the BS specifications. 

2.2.1. 
Declared emissions levels for co-existence between MFCN SDL in the 1452-1492 MHz band.
Following are the proposed changes to the BS specifications to add a “declaration requirement” for emissions above the carrier within 1452-1492MHz. As the BEM has been derived by adding certain antenna gain to the 3GPP MSR operating band unwanted emissions [7], it seems logical to follow such requirement structure when specifying the declared levels
<Proposed changes to 36.104, 37.104, 25.104>
In certain regions the following requirement may apply for co-existence between MFCN SDL in the 1452-1492 MHz band. For a BS operating in Band 32 within 1452-1492MHz, the level of emissions in its own DL operating band, 1452-1492 MHz, measured with a 5 MHz measurement bandwidth, shall not exceed the  maximum emission level PEM,N declared by the manufacturer. 
Table 2.2-1: Declared emissions levels for co-existence between MFCN SDL in the 1452-1492 MHz band.
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Declared emission level [dBm]
	Measurement bandwidth

	0 MHz ( (f < min ((fmax(B32), 5MHz)
	2.5MHz ( f_offset < 7.5MHz 
	PEM,N
	5 MHz

	5 MHz ( (f < min ((fmax(B32), 10 MHz)
	7.5MHz ( f_offset < 12.5MHz
	PEM,N
	5 MHz

	10 MHz ( (f ( (fmax(B32)
	12.5 MHz ( f_offset < f_offsetmax(B32) 
	PEM,N
	5 MHz 

	NOTE:       (f is the separation between the RF bandwidth edge frequency and the nominal -3 dB point of the measuring filter  closest to the carrier frequency.
f_offset is the separation between the RF bandwidth edge frequency and the centre of the measuring filter.

f_offsetmax (B32) is the offset to the edge of  the Band 32 downlink operating band.
(fmax(B32) is equal to f_offsetmax(B32) minus half of the bandwidth of the measuring filter.


Note: 
The regional requirement in the ECC Decision(13)03 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 assessment of the EIRP level in relation to the regional requirement is described in ETSI TR 103 139 [X]
2.2.2. 
Declared emissions levels for co-existence with systems below 1452 MHz and above 1492 MHz:

The technical conditions for co-existence with systems below 1452MHz and above 1492MHz do not include any upper or lower frequency limit to which the regulatory requirements apply. Specifying a declared unwanted emission level for the L-band simply “below 1449MHz” and “above 1495MHz”, as per ECC Decision(13)03 would imply that the BS manufacturer needs to declared an emission level along all the spectrum. 

The levels in ECC Decision(13)03 are based on the co-existence analysis in ECC Report 202. In this report, compatibility between Mobile/Fixed Communication Networks (MFCN) Supplemental Downlink (SDL) operating in the 1452-1492 MHz band and other services/systems in adjacent bands is studied. More in detail, the report indicates under chapter 3.1. “the use scenario considered in this Report is provided in Figure 1.” [5]
[image: image1.png]FIXED

MOBILE

Aeronautical Telemetry

MFCN SDL

FIXED

MOBILE

Aeronautical Telemetry

1429

1452

1492

1518




Figure 1: Services in bands adjacent to 1452-1492 MHz

Thus, the declared emission limits in 3GPP can be limited down to 1429MHz and up to 1518MHz. This is similar to what has been done earlier for other operating bands, such as Band 30.
<Proposed changes to 36.104, 37.104, 25.104>

In certain regions the following requirement may apply for co-existence with Tactical Radio Relays, coordinated Fixed Links and/or aeronautical telemetry stations operating below 1452 MHz and above 1492 MHz. For a BS operating in Band 32 within 1452-1492MHz, the level of emissions within 1429-1518 MHz, measured with a measurement bandwidth according to Table 2.2-1, shall not exceed the maximum emission level PEM,N declared by the manufacturer. 

Table 2.2-1: Declared emissions levels for coexistence with Tactical Radio Relays, coordinated Fixed Links and/or aeronautical telemetry stations operating below 1452 MHz and above 1492 MHz: 
	Frequency range of out-of-block emissions
	Declared emission level [dBm]
	Measurement bandwidth

	1429- 1449 MHz
	PEM,N
	1 MHz

	1449-1452 MHz
	PEM,N
	3 MHz

	1492-1495 MHz
	PEM,N
	3 MHz

	1495-1518 MHz
	PEM,N
	1 MHz


Note: 
The regional requirement in the ECC Decision(13)03 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 assessment of the EIRP level in relation to the regional requirement is described in ETSI TR 103 139 [X]

3
Proposal
It is proposed that the attached text proposal below is approved and included into TR 37.814

. 
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7.1 
Co-existence with other systems around/within the band 

The regulatory requirements for the L-band in Region 1 are summarized in chapter 5.2. The license conditions are defined by ECC in terms of EIRP while 3GPP specifies requirements at the ARP. In order to reflect the regulatory requirements in the 3GPP BS specifications, a declared level by the BS manufacturer is added. References to the relevant documents for operator guideline to calculate the corresponding EIRP level are also included.

The following declared levels may apply in certain regions as “Additional operating band unwanted emissions” 
7.1.1
Co-existence between MFCN SDL in the 1452-1492 MHz band
Following are the proposed changes to the BS specifications to add a “declaration requirement” for emissions above the carrier within 1452-1492MHz. As the BEM has been derived by adding certain antenna gain to the 3GPP MSR operating band unwanted emissions [y], it seems logical to follow such requirement structure when specifying the declared levels
7.1.1.1. Additional operating band unwanted emission
The following is proposed to be added as an additional operating band unwanted emission in TS37.104, TS25.104 and TS 36.104

In certain regions the following requirement may apply for co-existence between MFCN SDL in the 1452-1492 MHz band. For a BS operating in Band 32 within 1452-1492MHz, the level of emissions in its own DL operating band, 1452-1492 MHz, measured with a 5 MHz measurement bandwidth, shall not exceed the  maximum emission level PEM,N declared by the manufacturer. 

Table 2.2-1: Declared emissions levels for co-existence between MFCN SDL in the 1452-1492 MHz band.

	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Declared emission level [dBm]
	Measurement bandwidth

	0 MHz ( (f < min ((fmax(B32), 5MHz)
	2.5MHz ( f_offset < 7.5MHz 
	PEM,N
	5 MHz

	5 MHz ( (f < min ((fmax(B32), 10 MHz)
	7.5MHz ( f_offset < 12.5MHz
	PEM,N
	5 MHz

	10 MHz ( (f ( (fmax(B32)
	12.5 MHz ( f_offset < f_offsetmax(B32) 
	PEM,N
	5 MHz 

	NOTE:      (f is the separation between the RF bandwidth edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency.
f_offset is the separation between the RF bandwidth edge frequency and the centre of the measuring filter.

f_offsetmax (B32) is the offset to the edge of  the Band 32 downlink operating band.
(fmax(B32) is equal to f_offsetmax(B32) minus half of the bandwidth of the measuring filter.


Note: 
The regional requirement in the ECC Decision(13)03 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 assessment of the EIRP level in relation to the regional requirement is described in ETSI TR 103 139 [X]

7.1.2
Co-existence between MFCN SDL below 1452 and above 1492 MHz band
The technical conditions for co-existence with systems below 1452MHz and above 1492MHz do not include any upper or lower frequency limit to which the regulatory requirements apply. Specifying a declared unwanted emission level for the L-band simply “below 1449MHz” and “above 1495MHz”, as per ECC Decision(13)03 would imply that the BS manufacturer needs to declared an emission level along all the spectrum. 

The levels in ECC Decision(13)03 are based on the ECC Report 202. In this report, compatibility between  Mobile/Fixed Communication Networks (MFCN) Supplemental Downlink (SDL) operating in the 1452-1492 MHz band and other services/systems in adjacent bands is studied. More in detail, the report indicates under chapter 3.1. “the use scenario considered in this Report is provided in Figure 1.” [5]
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Figure 1: Services in bands adjacent to 1452-1492 MHz

Thus, the declared emission limits in 3GPP can be limited down to 1429MHz and up to 1518MHz.

7.1.2.1. Additional operating band unwanted emission

The following is proposed to be added as an additional operating band unwanted emission in TS37.104, TS25.104 and TS 36.104

In certain regions the following requirement may apply for co-existence with Tactical Radio Relays, coordinated Fixed Links and/or aeronautical telemetry stations operating below 1452 MHz and above 1492 MHz. For a BS operating in Band 32 within 1452-1492MHz, the level of emissions within 1429-1518 MHz, measured with a measurement bandwidth according to Table 7.2.1-1, shall not exceed the  maximum emission level PEM,N declared by the manufacturer. 


Table 7.1.2.1-1: Declared emissions levels for coexistence with Tactical Radio Relays, coordinated Fixed Links and/or aeronautical telemetry stations operating below 1452 MHz and above 1492 MHz: 
	Frequency range of out-of-block emissions
	Declared emission level [dBm]
	Measurement bandwidth

	1429- 1449 MHz
	PEM,N
	1 MHz

	1449-1452 MHz
	PEM,N
	3 MHz

	1492-1495 MHz
	PEM,N
	3 MHz

	1495-1518 MHz
	PEM,N
	1 MHz


Note: 
The regional requirement in the ECC Decision(13)03 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 assessment of the EIRP level in relation to the regional requirement is described in ETSI TR 103 139 [X]

<end of text proposal >
3GPP


