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Resolution ITU-R 238 relates to studies for IMT identification including possible additional allocations to the mobile services on a primary basis in portion(s) of the frequency range between 24.25 and 86 GHz for the future development of IMT-2020. In particular, this resolution is composed in two parts:
· the spectrum needs for the terrestrial component of IMT between 24.25GHz and 86 GHz reflected in Resolves 1
· the sharing and compatibility studies between IMT-2020 systems and incumbent (and primary) services within a list of frequency bands in Resolves 2.

The second bullet above is covered by decides 6 of the CPM19-1 Decision and is under the responsibility of TG5/1. Given that TG5/1 work is contribution driven, it is essential that different parties conduct the various necessary studies in order to feed the discussion within the TG5/1. 

CEPT has started addressing some of the studies under AI 1.13, but in order to go further than an early analysis, information on essential parameters  related to IMT-2020 systems are needed in order to develop sharing/compatibility studies with others services.  
Discussion on some parameters
The following parameters needed for IMT-2020 systems apply to both the Base Station (BS) and User Equipment (UE), identified hereafter as «the equipment». Related to some of the the parameters, some consideration are  provided below and could be added to «supplementary material» Annex of WP5D working document on IMT-2020 sharing parameters.. In this contribution, the importance of the following parameters is emphasized and further discussion is encouraged based on text provided below, noting that some of them are included in the documents PDNR ITU-R M.[IMT.MODEL] and IMT2020-Sharing parameters (though values may not have been incorporated yet), with the exception of maximum output power for all antenna elements for UE, which is proposed to be included.

Output power /operating bandwidth

Output power 
With the generalization of MIMO for the IMT-2020 systems, the maximum transmitted power needs to be defined at thefor all antenna elements port for both BS and UE. It is understood that UE power variesy as it is likely derived from a power control algorithm based on their location (distance regarding the serving Base Station, environment: indoor/outdoor). Any interference study involving an amount of terminals should account this variation effect and possibly consider an average UE output power (for UEs that are transmitting at the same time).  
Operating bandwidth
In addition, the operating bandwidth of the device (BS and UE) should also be indicated, in particular for aggregate interference issues where the power from a large number of IMT-2020 systems is evenly distributed across this bandwidth. 
Regarding this parameter, it has to be noted that similarly to other IMT systems, the channel bandwidth for IMT-2020 UEs BUE could be linked to the number of terminals that are transmitting at the same time NUE within the same cell when considering aggregating interference calculation (e.g. NUE=BBS/BUE).

MIMO/Beamforming antennas 

a- It’s understood that the majority of IMT-2020 systems will operate with MIMO, especially at higher frequencies. As the MIMO antenna is composed by radiating elements within a plane (with a fixed separation distance), assuming that every element has the same radiation pattern and may point to the same user and in order to carry out the coexistence studies between IMT-2020 and other services, it would be necessary to have the following information referring to the:
· total radiating gain towards a direction (φ,θ)2, i.e. the contribution from all elements of the antenna array, denoted G(φ,θ)[footnoteRef:2]. This gain  could be expressed in terms of [2:  Where (φ,θ) refers to the (azimuth,elevation) angle seen by the reference element of the MIMO array 
] 

· statistical distribution torward a direction (φ,θ))1, accounting various phenomena, e.g. the correlation level between the transceiver paths,
· analytical formula linking the number of elements per antenna, their geometrical topology (e.g. rows and columns distributions for a rectangular array, spacing) as well as the single element radiation pattern (with peak gain) towards a direction (φ,θ)1 especially if MIMO array in the sharing studies involve scenarios with different number of elements (depending on the deployment, the frequency range),  and the statistical distribution of the pointing of the IMT2020 transmitters, expressed in term of pointing distribution (φp,θp), θp being the antenna tilt.
Moreover, as sharing studies involve a number of IMT-2020 systems, aggregation effect may induce complexity in simulations when computing the interference components in the antenna main/side lobes. Such an issue could be addressed by considering additional parameters, e.g. average gain in the side-lobes of the IMT-2020 systems.
Finally, this antenna patternese information may differ betweenfor the co-channel and non co-channel interference study as the frequency separation between unwanted emissions and central frequency could introduce a bias in dephasings between array elements (compared to in-band emissions) which would result in different composite antenna radiation pattern, 
In consequence, antenna pattern these parameters (i.e. antenna gain envelope on the side-lobes, average gain on the side-lobes…) should be provided for the sharing and the compatibility (in adjacent band) cases.

Activity factor of BS and simultaneously transmitting UEs
It is recognized that Base Stations are modelled to transmit either at full power or not at all (see doc [IMT.Model] section 3.4.1). This implies that all Base Stations are not transmitting simultaneously. Hence, it is necessary to define the percentage of base stations that transmit simultaneously when assessing the aggregated interference power. 
The activity factor corresponds to the percentage of time where the equipment transmits and is required when carrying out the impact of/on a part/the whole mobile network in coexistence studies. If IMT-2020 systems operate in TDD mode for millimetre waves, an apportionment in time between UEs and BSs for transmission purpose (within the cell) has to be considered. 
BS is assumed to transmit during the whole period allocated for Tx but do not necessarily transmit at full power the whole time. Hence, activity factor for BS may refer to the percentage (of time) when it transmits at full power. For an aggregate interference analysis with interfering BSs, this parameter could be used to derive the amount of BSs (among all BSs) that transmit at full power (in addition to the duty cycle for TDD case).
For the case of a time-slot transmission (similarly to IMT-Advanced systems), it is expected that UEs are not necessarily transmitting at the same time within the same cell, even during their transmission period in TDD mode. Moreover one could notice that their transmitted power would be likely derived from a power control algorithm based on their location (distance regarding the serving Base Station, environment: indoor/outdoor). 

Proposal
WP5D is invited to take into account the comments and observations provided above in its on-going studies on IMT-2020 characteristics. when further developing the working document on the characteristics of terrestrial IMT systems for frequency sharing/interference analyses in the frequency range between 24.25 GHz and 86 GHz as well as the PDNR ITU-R M.[IMT.MODEL].
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