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1.	Introduction
During RAN#103 plenary a new study item on IMT parameters for 4400 to 4800 MHz, 7125 to 8400 MHz and 14800 to 15350 MHz was approved [1]. The following objectives are defined for the above frequency ranges:
	· Study the IMT parameters relevant for sharing and compatibility for 7125 to 8400 MHz frequency range.
· Study the IMT parameters relevant for sharing and compatibility for 14800 to 15350 MHz frequency range.

NOTE:	IMT parameters relevant for sharing and compatibility for 4400 to 4800 MHz are reused from the already available RAN4 evaluations. 



In the following sections, we provide our [preliminary] views on the different frequency ranges as well as preliminary thoughts and directions towards addressing the raised technical requests from WP5D. 
2.	Discussion 
2.1	RF parameters 
RAN4 has defined for band n79 (TDD), with frequency range 4 400 MHz – 5 000 MHz, RF requirements for BS and UE captured in TS 38.104 and 38.101-1, respectively. Accordingly, RAN4 is expected to utilize the existing requirements in its technical specifications and AAS parameters in its technical reports when providing its reply on this frequency range to WP5D. 
Proposal 1: For the RF parameters, its proposed that RAN4 utilize the existing BS RF requirements in TS 38.104 and UE RF requirements in TS 38.101-1 when providing its response to WP5D LS. 
2.2	Antenna parameters
Within RAN4, an extended version of the AAS array antenna model was proposed to support vertical sub-array geometries with fixed sub-array down-tilt. The motivation behind this extended model is to provide a more realistic modeling of how AAS BS are equipped and deployed. Additionally, the extended model along with the accompanying antenna parameters for Macro Rural, Macro suburban, and Macro Urban for IMT in frequency range between 1710 – 4990 MHz were communicated with WP5D [4]. The detailed model description and its mathematical formulation is documented in TR 38.803, subclause 5.2.3.2.4. 
Observation 1: Base station antenna parameters for Macro Rural, Macro suburban, and Macro Urban deployments for IMT in frequency range between 1710 – 4990 MHz are captured in TR 38.803, subclause 5.2.3.2.4.
Since the list of AAS parameters have been studied within RAN4 for the 1710 – 4990 MHz range (see R4-2106354 for impact of the extended AAS model on the throughput degradation), it is proposed then to reuse the same list of AAS parameters for the requested 4400 – 4800 MHz frequency range. 
Proposal 2: RAN4 to recommend the usage of AAS parameters captured in TR 38.803, subclause 5.2.3.2.4 for the 4400-4800 MHz frequency range. 
In comparison to the legacy AAS model (i.e., based on single elements), the extended model considers that a BS is equipped with sub-arrays that are radiating elements constituted by multiple elements passively combined to a single RF transmission line using a common element excitation, which is connected to a single transceiver branch. Consequently, additional parameters are required to quantify the AAS which are presented in Table 1. 
Table 1 Additional parameters for the extended AAS model
	New List of parameters
	Symbol

	Number of elements in sub-array
	

	Vertical sub-array separation
	

	Electrical sub-array down-tilt angle
	

	Number of columns
	

	Number of sub-arrays (elements) per column
	



The BS radiated gain is intuitively impacted by the AAS parameters and directly impacts the sharing and compatibility studies between IMT and other incumbents (e.g., satellite). To address this, careful selection of the AAS parameters must be ensured. With focus on the electrical sub-array down-title angle, in [2], one of raised questions from WP5D related to the extended AAS model is the following:
	If providing specific technical AAS implementation parameters for the array-of-sub-arrays case, WP 5D would welcome: 
i)	The pre-set sub array tilt is understood as a parameter (a pre-tilt within the elements combined to form a sub array) that is used to focus the main beam below the boresight where a base station is intended to serve its UEs, similarly to the mechanical downtilt. Noticing that the mechanical downtilt of the BS antenna is environment (urban/suburban/rural) dependent, WP5D welcomes further confirmation whether the preset sub-array downtilt varies with the environment or not, what would be the range of values for this parameter and the associated environments and if multiple set of configurable preset sub-array downtilt per BS is foreseen in the future.



Based on the extended model description in TR 38.803, subclause 5.2.3.2.4  represents the electrical down-tilt steering of each sub-array within the BS. In the extended model, such tilting per subarray is assumed the same for all the subarray within the array and the tilting value is optimized according to balance between coverage and protection of other incumbents. Figure 1 provides a visualization of the relationship between the   and  (i.e.  target elevation direction) along with a description of the newly added parameters in the extended model. 
[image: ]
Figure 1 Array sub-tilting and steering towards a target elevation angle.
To understand the impact of varying  we consider in Figure 1 the Macro Urban scenario and its parameters that are given in TR 38.803, subclause 5.2.3.2.4 (i.e., titled baseline in the figure), along with two different configurations (i.e., A and B) with different values of . It can be observed the impact of the different values on the vertical radiation pattern which are also impacted by the number of sub-arrays, elements in the vertical plane, inter-element, and inter-subarray spacing. It is thus important to communicate clearly to WP5D that the list of AAS parameters is to be considered as a collective set of parameters and that single parameter change might impact the sharing studies outcome. Additionally, the selection of such parameters is dependent on the deployment assumptions. 
Proposal 4: To capture in RAN4 response to WP5D that the list of AAS parameters is to be considered as a collective set of parameters, that are selected based on deployment assumptions. 
[image: ]
Figure 2 Vertical radiation pattern for Macro Suburban for sub 5GHz deployments. 
Finally, for the UE antenna parmaters, RAN4 does not consider beamforming assumed at the UE side. Thus, UE antenna is modeled as an isotropic antenna with 0 dBi gain. 
Proposal 5: No UE beamforming is assumed at the UE for 4400-4800 MHz. UE antenna is modelled as an isotropic antenna with 0 dBi. Gain. 
Conclusion
In this paper we have shared our views on the RF parameters for 4400 – 4800 Frequency range. Our observations and proposals can be summarized for that frequency range as follows: 
Proposal 1: For the RF parameters, its proposed that RAN4 utilize the existing BS RF requirements in TS 38.104 and UE RF requirements in TS 38.101-1 when providing its response to WP5D LS. 
Observation 1: Base station antenna parameters for Macro Rural, Macro suburban, and Macro Urban deployments for IMT in frequency range between 1710 – 4990 MHz are captured in TR 38.803, subclause 5.2.3.2.4.
Proposal 2: RAN4 to recommend the usage of AAS parameters captured in TR 38.803, subclause 5.2.3.2.4 for the 4400-4800 MHz frequency range. 
Proposal 3: To capture in RAN4 response to WP5D that the list of AAS parameters is to be considered as a collective set of parameters, that are selected based on deployment assumptions. 
Proposal 5: No UE beamforming is assumed at the UE for 4400-4800 MHz. UE antenna is modelled as an isotropic antenna with 0 dBi. Gain. 
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