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Introduction
How to treat the regulatory requirements for the L-band in Region 1 has been discussed during previous RAN4 meetings [1]-[3]. Two different requirements are under discussion

1. The SEM within 1452-1492MHz

2. The OOBE outside 1452-1492MHz

In this contribution, we further discuss how to reflect the regulatory requirements in the 3GPP BS specifications.
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Discussion
The license conditions [4] 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 
For a non-AAS BS, the EIRP level depend on the BS equipment (PARP) emitted power as well as any additional equipment, for example antenna (G). The gain of theantenna after the BS antenna connector may differ between different sites. The EIRP is then calculated as EIRP=PARP+G. A report on how to calculate EIRP emission level has been created in [5].
Note that for AAS BS, it is agreed to not define the emission requirements and tests as EIRP but as conducted in release 12.

3GPP specifies, in general, minimum requirements and tests at the ARP, as stated in the General chapter of the TX requirements. From TS 37.104. 

Unless otherwise stated, the transmitter characteristics are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a TX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (test port B).
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Similar text appears in 25 and 36 series.

For certain bands, as for Band 20, there is an additional requirement for protection of DTT in terms of EIRP.  From TS 37.104 (the same 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].

The requirement above is specified as “…shall not exceed the maximum emission level PEM,N declared by the manufacturer” while an specific emission level is not provided. Instead an informative Annex has been added to allow operators to calculate the corresponding EIRP limit that the site will comply to considering the specific characteristics of the antenna added after the ARP. Since the antennas are not part of the 3GPP specification for a non-AAS BS, compliance to certain EIRP limit without considering an antenna gain would not be possible. For certain declared level from the BS manufacture, the operator may or may not be met the regulatory limit. 
Independently of what 3GPP specifies, an operator must comply with the license conditions to deploy their equipment, including the BS equipment and any antenna. However, if 3GPP decides to include the licence conditions in their specifications, a specific level should be derived. This would be to specify a minimum requirement to be 3GPP compliant.  
We see two possible alternatives to move forward on this issue. Note that this is applicable in the context of non-AAS BS. 
Alternative 1: Leave the EIRP requirements outside the 3GPP specifications since the requirement depends both on the BS equipment as well as any passive component added after the ARP. 
Alternative 2: Specify a requirement in 3GPP to account for the EIRP regulations. The requirement should be as per any other unwanted emission level, i.e. a specific emission limit requirement. An exact value on antenna gain needs to be considered. . 

Alternative 2 implies that an agreement needs to be reached in terms of antenna gain. Once we agree on this parameter, the requirement can be translated to the ARP and then become a 3GPP requirement. In this way, a BS will be 3GPP compliant when fulfilling such level and an operator will comply with regulations under specific conditions in terms of antenna gain. Antenna gains can differ among different operators/sites, therefore, the worst case should be considered. For example, 17dBi antenna gain has been used by CEPT PT1 when deriving the BEM in terms of EIRP [6]. In reality, antennas with very different gains are deployed, thus we seek advice from operators regarding the assumption on antenna gain in terms of worst case to be used to establish the emission limit.
3
Conclusion
In this contribution, we further discuss how to treat the regulatory requirements defined by ECC in 3GPP in the context of non-AAS BS. Two alternatives are introduced.
Alternative 1: Leave the EIRP requirements outside the 3GPP specifications since the requirement depends both on the BS equipment as well as any passive component added after the ARP. 

Alternative 2: Specify a requirement in 3GPP to account for the EIRP regulations. The requirement should be as per any other unwanted emission level, i.e. a specific emission limit requirement which is derived for the worst case antenna gain. 

Our preference is to follow alternative 1 but we are also open to discuss alternative 2. 
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