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1. Introduction   
In the scope of the work item on “L-band for Supplemental Downlink in E-UTRA and UTRA” [1], discussions took place in last meetings on the co-existence with other systems around/within the L-band and how to include the regulatory requirements for emissions from the L-band base station into 3GPP specifications [2] [3] [4]. 
This contribution focuses on Region 1 and proposes a way forward to take into account the ECC regulatory requirements for the specification of L-band BS unwanted emissions.
2. Discussion
2.1 ECC regulatory emission requirements

For CEPT countries, the least restrictive technical conditions (LRTC) for L-band BSs are specified as:

· Block edge mask (BEM) within 1452-1492 MHz, as indicated in table 1 below [5]. The BEM levels are defined per antenna. 
· Out of band (OOB) emissions outside 1452-1492 MHz, as indicated in the table 2 below [6]. The OOB limits are understood to be defined per BS (all Tx antennas).  
Table 1. Regulatory 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

	–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. Base station OOB e.i.r.p. limits out of the band 1452-1492 MHz 

	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


These emission limits are defined as EIRP limits. By considering the SEM as specified in 3GPP specification at the antenna connector, the relation between BEM and OOB EIRP limits and the power levels at BS antenna connector can be expressed as:
BEM eirp level (dBm) = Tx Power (dBm) – Feeder_loss (dB) + Antenna gain (dBi) 




(1)

OOB eirp level (dBm) = Tx Power (dBm) – Feeder_loss (dB) + Antenna gain (dBi)+10*log10(N)
(2)

Where Tx Power (dBm) is the power level measured at BS antenna connector, N is the number of antennas per BS. Note that the assumptions (in terms of antenna gain, feeder loss, number of antennas per cell) used in the definition of BEM and OOB EIRP limits were not explicitly described in [5] [6].
2.2 Importance to include ECC regulatory emission requirements into 3GPP specification

In addition to the adoption of the MSR SEM for UTRA, E-UTRA and MSR BS operating in the L-band, as proposed in [3], we explain in the following why it is important to consider additional regional requirements to take into account the ECC regulatory emission limits. 
· BEM and OOB EIRP regulatory limits application and conformity verification process
BEM and OOB EIRP regulatory limits defined in ECC report 202 [6] are considered by national regulators as license conditions. Mobile Operators have the obligation to comply with the license conditions fixed by the national regulator. 
In practice, the conformity to BEM and OOB EIRP regulatory limits is declared and/or verified as follows:
1) Operator’s declaration

The Operator can declare to the national regulator the conformity to the license conditions based on the calculation formulae (1) and (2), where feeder loss and antenna gain are from feeder cable and antenna technical specifications.
2) Regulator’s compliance verification 

In case of complaints from adjacent band service providers, national regulator can perform field measurements of BEM and OOB EIRP levels following the methods and procedures defined in ECC Rec(11)06 [7].
· Dependency on deployment characteristics
Since the radio sites’ configurations in terms of number of Tx antennas, antenna gain and feeder loss, depend on various factors (traffic configuration, deployment area, engineering constraints...), it is important to allow the verification of the regulatory limits in different deployment characteristics.
2.3 Way forward to include ECC regulatory emission requirements into 3GPP specification
For non-AAS BS, 3GPP core requirements apply at the BS antenna connector. In order to take into account the regulatory requirements in terms of BEM and OOB EIRP limits, it is proposed to specify emission limit requirements at the BS antenna connector based on specific assumptions in terms of antenna gain, feeder loss and number of Tx antennas. This proposal is described below.

The relations between BEM and OOB EIRP levels and Tx power at BS antenna connector are given in equations (1) and (2) that can also be expressed as: 
Tx power = BEM EIRP level (dBm) + Feeder_loss (dB) - Antenna gain (dBi)






(3)

Tx power = OOB EIRP level (dBm) + Feeder_loss (dB) - Antenna gain (dBi)-10*log10(N)

     (4)

Where BEM EIRP levels are given in table 1 and OOB EIRP levels are given in table 2.
Based on the following assumptions, used in CEPT Report 39, referred to in [5]:

Feeder_loss =0 dB
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Antenna_gain = 17 dB
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(7)
The Tx power limits at BS antenna connector at each antenna port can therefore be derived as shown in the following Tables 3 and 4 using equations and assumptions from (3) to (7).

Table 3. Minimum requirement base station Tx power limits measured at each BS antenna port

	Frequency range of out-of-block emissions
	Maximum mean Tx power (dBm) at each BS antenna port
	Measurement bandwidth

	–10 to –5 MHz from lower block edge
	-6 dBm 
	5 MHz

	–5 to 0 MHz from lower block edge
	-0,7 dBm 
	5 MHz

	0 to +5 MHz from upper block edge
	-0,7 dBm 
	5 MHz

	+5 to +10 MHz from upper block edge
	-6 dBm 
	5 MHz

	Remaining MFCN SDL frequencies
	-8 dBm 
	5 MHz


Table 4. Minimum requirement of Base station OOB limits out of the band 1452-1492 MHz measured at each BS antenna port

	Frequency range of out-of-block emissions
	Maximum mean Tx power (dBm) at each antenna port
	Measurement bandwidth

	Below 1449 MHz
	-40 dBm
	1 MHz

	1449-1452 MHz
	-6 dBm
	3 MHz

	1492-1495 MHz
	-6 dBm
	3 MHz

	Above 1495 MHz
	-40 dBm
	1 MHz


Proposal 1: specify emission limit requirements at the BS antenna connector based on specific assumptions in terms of antenna gain, feeder loss and number of Tx antennas, as proposed in Table 3 and Table 4.
Based on this proposal, a base station tested in Lab as compliant with the levels derived with equations (3) and (4) under assumptions (5), (6) (7) will only allow mobile Operators to declare the BEM and OOB EIRP regulatory conformity under the conditions less or equal to (5), (6), (7).
However, for a radio site with different antenna gain, feeder loss values and different number of Tx antennas (for example, an antenna gain of 18 dBi, with N=4 antennas per cell), a base station just tested as compliant to the test requirement under assumptions (5)(6)(7) will not allow to meet the BEM and OOBE EIRP regulatory limits requirement. For that, mobile Operators need therefore to know the real base station power emission level. 
For this purpose, it is proposed to define additional declared emission levels as shown in Table 5 and Table 6 below.
Table 5. Declared Base station Tx power limits measured at each BS antenna port

	Frequency range of out-of-block emissions
	Declared maximum mean Tx power (dBm) at each BS antenna port
	Measurement bandwidth

	–10 to –5 MHz from lower block edge
	P1 dBm 
	5 MHz

	–5 to 0 MHz from lower block edge
	P2 dBm 
	5 MHz

	0 to +5 MHz from upper block edge
	P2 dBm 
	5 MHz

	+5 to +10 MHz from upper block edge
	P1 dBm 
	5 MHz

	Remaining MFCN SDL frequencies
	P3 dBm 
	5 MHz


Table 6. Declared Base station OOB limits out of the band 1452-1492 MHz measured at each BS antenna port

	Frequency range of out-of-block emissions
	Declared maximum mean Tx power (dBm) at each antenna port
	Measurement bandwidth

	Below 1449 MHz
	P5 dBm
	1 MHz

	1449-1452 MHz
	P6 dBm
	3 MHz

	1492-1495 MHz
	P6 dBm
	3 MHz

	Above 1495 MHz
	P5 dBm
	1 MHz


Proposal 2: define additional declared emission levels as proposed in Table 5 and Table 6.
3. Conclusion & Proposals
This contribution highlights the importance to consider the ECC regulatory requirements for the specification of L-band BS unwanted emissions for Region 1.
In order to take into account the regulatory requirements in terms of BEM and OOB EIRP limits into 3GPP specification, the following is proposed:

Proposal 1: specify emission limit requirements at the BS antenna connector based on specific assumptions in terms of antenna gain, feeder loss and number of Tx antennas, as proposed in Table 3 and Table 4.
Proposal 2: define additional declared emission levels as proposed in Table 5 and Table 6.
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