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TSG RAN4 received the two LS from ECC PT1 on “Suitability of technical conditions of ECC DEC (11) 06 for 5G”. TSG RAN4 would like to thank ECC PT1 for the information and update on the regulator work for IMT-2020 and 5G spectrum for Europe.

Regarding the request for additional information on the characterization of 5G/NR and 5G/LTE evolution systems, separate responses are given below. 
5G/NR characteristics

TSG RAN is presently developing the Next Generation New Radio (NR) Access Technology in the context of 5G, and TSG RAN WG4 is developing the related RF parameters. The work includes bands above 24 GHz as well as existing IMT bands below 6 GHz, which includes the 3GPP bands defined for 3400 to 3800 MHz. While a new set of RF parameters is being developed for bands above 24 GHz, it has been agreed that for bands below 6 GHz, the existing 3GPP requirements for E-UTRA should be re-used for NR as much as possible. 
In the context of 5G/New Radio and 5G/LTE evolution, 3GPP is implementing changes to the way in which unwanted emission masks are specified in order to properly set requirements for the potentially large number of antennas which are used in Active Antenna Systems (AAS) supporting beamforming and massive MIMO. 
The unwanted emission masks will be specified as over-the-air (OTA) rather than conducted power limits. OTA emission limits will be specified as total radiated power (TRP), rather than equivalent isotropic radiated power (EIRP). This is because 3GPP studies have indicated that harmful interference to adjacent mobile systems is primarily correlated to the TRP (rather than the EIRP) of a base station. 
The detailed work on the RF parameters related to 3400 to 3800 MHz is ongoing in 3GPP, and TSG RAN can give a preliminary response based on the present status of discussions. Some parameters such as BW and power levels are based on the present status of NR work, while the unwanted emission and receiver ACS/blocking parameters are largely based on present LTE parameters in the summary below, with the assumptions that NR will re-use as much as possible of those parameters. 3GPP will inform ECC PT1 of any further developments of the parameter values.
	5G NR parameters
	BS characteristics
	UE characteristics

	Maximum channel bandwidth
	Up to 100 MHz per carrier

	Minimum channel bandwidth
	5 or 10 MHz

	BS and UE maximum transmitter power
	May not be specified by 3GPP
	23 dBm

	BS and UE receiver ACS and blocking requirements
	ACS: 45 dB
Blocking: -43 dBm (in-band)
	ACS: 27 dB (20 MHz)
Blocking: -56 dBm (in-band)

	BS and UE transmitter ACLR and 3GPP emission masks for non-AAS products
	ACLR: 45 dB

Emission mask: see TS 136 104, Table 6.6.3.2.1-6, applicable to all transmission bandwidths
(NOTE 1)
	ACLR: 30 dB
Emission mask: see TS 136 101, clause 6.6.2.1 and 6.6.2.1A

	BS transmitter 3GPP emission masks for AAS products
(Specified as TRP)
	ACLR: 45 dB (TRP)

Emission mask: see TS 136 104, Table 6.6.3.2.1-6, with 9 dB added to emission values (TRP)

(NOTE 1)
	N/A

	Active Antenna Systems characteristics
	Many solutions are possible in terms of antenna techniques, number of antenna elements, radiation pattern etc. The transmitter characteristics listed above, as expressed in TRP, apply for all solutions. See further details below.
	N/A

	NOTE 1: Due to the larger transmission bandwidths, the emission mask (defined as in in TS 136 104, clause 6.6.3.2.1) can for operation in 3.4-3.8 GHz extend more than 10 MHz outside the operating band (under discussion). Spurious emission limits will apply outside of this range (-30 dBm/MHz). 


5G/LTE Evolution characteristics

In the same framework TSG RAN is continuously evolving LTE and will in 3GPP Rel-15 provide support for IMT-2020 technical performance requirements. The fundamental RF characteristics will substantially remain the same as in previous LTE releases.

	5G NR parameters
	BS characteristics
	UE characteristics

	Maximum channel bandwidth
	20 MHz per component carrier, Carrier Aggregations provides larger transmission bandwidths up to 100 MHz.

	Minimum channel bandwidth
	5 or 10 MHz

	BS and UE maximum transmitter power
	Not specified by 3GPP
	23 dBm

	BS and UE receiver ACS and blocking requirements
	ACS: 45 dB

Blocking: -43 dBm (in-band)
	ACS: 27 dB (20 MHz)

Blocking: -56 dBm (in-band)

	BS and UE transmitter ACLR and 3GPP emission masks
	ACLR: 45 dB

Emission mask: See TS 136 104, Table 6.6.3.2.1-6

(NOTE 1)
	ACLR: 30 dB

Emission mask: See TS 136 101, clause 6.6.2.1 and 6.6.2.1A

	BS transmitter 3GPP emission masks for AAS products
(Specified as TRP)
	ACLR: 45 dB (TRP)

Emission mask: see TS 136 104, Table 6.6.3.2.1-6, with 9 dB added to emission values (TRP)

(NOTE 1)
	N/A

	Active Antenna Systems characteristics
	Many solutions are possible in terms of antenna techniques, number of antenna elements, radiation pattern etc. The transmitter characteristics listed above, as expressed in TRP, apply for all solutions. See further details below.
	N/A

	NOTE 1: Due to the larger transmission bandwidths, the emission mask defined by the “Operating Band Unwanted Emissions” in TS 136 104, clause 6.6.3.2.1 can for operation in 3.4-3.8 GHz extend more than 10 MHz outside the operating band (under discussion). Spurious emission limits will apply outside of this range (-30 dBm/MHz).


Active Antenna Systems characteristics

As stated above, unwanted emissions requirements are expressed over-the-air (OTA) and are specified as total radiated power (TRP). Some further rationale is found below.
The throughput impact of emissions from an AAS network to a legacy (non-AAS) victim network was analysed. The amount of correlation between the unwanted emissions radiated from different antenna elements directly affects the overall spatial pattern of that ACLR and emissions. The correlation properties will be implementation dependent and may differ between different BS implementations. If the unwanted emissions at each transmitter would be fully correlated, then the unwanted emissions would form the same spatial pattern as the wanted signal (i.e. a narrow, moving beam). If on the other hand the unwanted emissions from each transmitter would be uncorrelated, then there would be no beam forming and the unwanted emissions can be expected to form the same spatial pattern as that of the individual radiating elements (i.e. a wide beam). Using simulations, different correlation properties between transmitters were simulated and the level of the AAS unwanted emissions were varied in order to observe the effect of correlation and emissions level of an AAS on a legacy (non-AAS) victim network. It was found that the aggressor (AAS BS) total radiated unwanted emissions power was directly proportional to the victim network throughput degradation, independently of the correlation and hence the spatial pattern of the unwanted emissions. Since only the total emissions power and not the spatial pattern impacts the victim network, a TRP metric the throughput degradation as a function of ACLR is the most appropriate means to regulate unwanted emissions. 

Furthermore, since the correlation level of the unwanted emissions is implementation dependent, and thus the relation between any EIRP value and the TRP value is not known, setting an EIRP requirement in place of TRP would lead to different TRP from different implementations. This would in turn cause different implementations that would meet an EIRP requirement to cause different levels of degradation in a victim network. Thus EIRP would be an inappropriate metric. The requirements must be independent of the effect of correlation level, hence TRP is considered to be the appropriate metric in assessing harmful interference.

ECC PT1 is invited to take the above information into account for its continued work. TSG RAN WG4 welcomes further exchange of information on this topic.
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