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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 views on the RF requirements and antenna parameters of the 14800 to 15350 MH frequency range. 
2 	Discussion
There is no defined 3GPP band for the 14800 to 15350 MHz frequency range. Relevant previous study can be found in [3], which provides information on the feasibility of NR operation in 7 – 24 GHz frequency range for set of potential deployment scenarios, considering BS RF and UE RF technology capabilities. 
Duplexing 
TR 38.921 considered TDD as a baseline for 10GHz study. In addition, 3GPP has studied in Rel-18 non-overlapping subband full duplex (SBFD) and the results of the study are captured in TR 38.858. Based on the study output, a new work item in [4] on evolution of NR duplex operation was approved during RAN#103 meeting. Since this SI aims at providing parameters to WP5D to be used in sharing studies for WRC-27, it is worth noting that SBFD adoption in such studies is similar to dynamic TDD scenarios from coexistence point of view.
Proposal 1: For duplexing, RAN4 to assume TDD as a baseline further study the applicability of subband full duplex operation. 
Channel bandwidth
In general, wider channel bandwidths should be enabled with increasing frequency following same approach as FR1 (3 to 100 MHz) to FR2 (50 to 400 MHz). This comes with increasing SCS and increasing RB width and availability of the spectrum. Channel bandwidth of 100 MHz has been considered as a representative channel bandwidth in TR 38.921 for 6GHz and 10GHz. Accordingly, it is proposed that higher channel bandwidth (e.g., 200 MHz) should not be precluded at this stage within RAN4. 
Proposal 2: RAN4 to consider 100 MHz as a baseline and investigate the feasibility of higher channel bandwidth (e.g., 200 MHz).
2.1	BS parameters
As several BS RF requirements were studied for 6.425-7.025 GHz and 7.025-7.125 GHz in [2], and for 7-24 GHz as provided in [3], RAN4 should assess the applicability and feasibility of technology aspects captured in [2, 3] for the 14 .8 – 15.35 GHz frequency range.
Proposal 3: RAN4 to study the applicability and feasibility of requirements and technology capabilities in TR 38.820 and TR 38.921 for relevance in the 14.8 – 15.35 GHz frequency range. 
For the BS AAS parameters, it is expected that large number of arrays to be deployed at the gNB to compensate for the incurred propagation losses at this frequency range. Accordingly, RAN4 will need to further discuss how to scale the number of elements from FR1 assumptions to the 15 GHz band to meet the coverage requirements as well as the design AAS architecture challenges. 
Proposal 4: RAN4 to study feasibility of deploying larger number of antenna elements in the BS compared to FR1 for the 15 GHz range.
Another important AAS aspect is the underlying AAS pattern model. For 1710 – 4990 MHz frequency range, an extended version of the AAS array antenna model is in TR 38.803, subclause 5.2.3.2.4 to support vertical sub-array geometries with fixed sub-array down-tilt. However, during Rel-17 discussions [4], some concerns were raised about the implication on the applicability of the subarray model along with the given parameters on coexisting with other incumbents. It is thus important to discuss within RAN4 whether the sub-array extended model would be applicable or the single element suffices for AAS modelling in the 14.8 – 15.35 MHz frequency range.
Proposal 5: RAN4 to discuss whether the sub-array model is applicable, or the single element suffices for AAS modelling in the 14.8 – 15.35 MHz frequency range.
2.2	UE parameters 
Maximum Output power
PC3 was assumed during Rel-17 work on 7GHz as captured in [2]. On the other hand, 3GPP has studied high power UEs during Rel-17 covering high-power UE (power class 1.5) operation in NR bands n77 and n78 (RP-202912), high power UE for NR TDD intra-band Carrier Aggregation in frequency range FR1 (RP-221774), and high-power UE operation for fixed-wireless/vehicle-mounted use cases in LTE bands and NR bands (RP-221795). Accordingly, we propose for RAN4 to study the feasibility of specifying higher output power than 23 dBm. 
Proposal 6: RAN4 to discuss the feasibility of high power UEs.   
UE beamforming
In [2], no UE beamforming was considered and an isotropic antenna with 0 dBi was assumed for 7GHz and 10 GHz. In addition, we have the following captured in [3] regarding the UE beamforming:
	It is important to note that for frequencies close to 24 GHz the antenna array dimensions are similar to the FR2 (24.25 – 52.6 GHz) array dimensions: especially if the UE is a multi-band design which co-locates 28 GHz and 39 GHz antenna arrays in the same volume.  Thus, in a handheld UE supporting both FR2 and 7 – 24 GHz, an antenna array for the upper frequencies in the 7 – 24 GHz range competes for physical space in a handset with an FR2 antenna array, and it is not likely that UE FR2 coverage performance can be traded off to support beamforming arrays in the 7 – 24 GHz frequency range… Thus, from the perspective of potential array size, a radiated requirement with an antenna beamforming assumption may be challenging in handset form factor.



However, there has been development on the UE antenna technology, and it is expected that the above conclusions be revisited within the scope of providing a reply to WP5D on the 15 GHz frequency range. Another element that needs to be considered is the impact of UE beamforming on the derivation of the ACLR/ACS requirements for BS and UE. With UE beamforming in place, coexistence between adjacent networks is more favourable since the UE added directivity components leads to higher received signal power. However, this comes with the cost of design and complexity at the UE side. 
Proposal 7: RAN4 to study the feasibility of UE beamforming. 
2.3 	Adjacent channel coexistence
Since no previous study has been conducted in this frequency range within 3GPP before, it is expected that adjacent channel coexistence studies will be needed to derive several RF parameters for BS and UE. Since the completion target date for this frequency range is December 2024, it is important to start discussing the coexistence parameters early on to provide enough time within RAN4 to finalize the study. 
Observation 1: Since no coexistence study has been conducted in this frequency range before, it is recommended to start discussions on coexistence assumptions and parameters. 
2.3.1 	Deployment scenarios
In Table 1, we share our views on the expected deployment scenarios to be studied for the frequency range of interest. It is worth noting that the Dense urban was down prioritized in TR 38.921, since it was not a demanding scenario in terms of ACLR/ACS requirements in Rel-15 study done in TR 38.803.  
Table 1 Deployment scenarios of interest
	No.
	Aggressor
	Victim
	Simulation frequency
	Deployment Scenario

	1
	NR, 100MHz/ 200MHz
	NR, 100MHz/ 200MHz
	15 GHz
	Urban macro

	2
	NR, 100MHz/ 200MHz
	NR, 100MHz/ 200MHz
	15 GHz
	Indoor hotspot

	3
	NR, 100MHz/ 200MHz
	NR, 100MHz/ 200MHz
	15 GHz
	Dense urban



Proposal 8: RAN4 to reuse the deployment scenarios assumed in TR 38.921 (UMa and InH) and further discuss if Dense Urban is needed or not. 
2.3.2 	Network layout model and propagation model 
We propose to reuse the network layout model captured in Section 4.2.1 in [2] for UMa and InH, while reuse the dense urban model from TR 38.803. 
Proposal 9: RAN4 to reuse the network layout model and relevant propagation models in TR 38.803 for urban macro, indoor hotspot, and dense urban deployments. 
2.3.4 	Transmission power control 
Main component of the RAN4 power control algorithm adopted in [2, 3] is the CLxile value and SNR target. Typical UL SNR target is 15 dB. CLxile should be then evaluated depending on several parameters (e..g, BS noise figure, UE conducted power,  and channel BW) to ensure that the UL SNR target is met. At this stage, it is important that RAN4 converges on an UL SNR target, UE conducted power, and CHBW prior to finalizing the CLxile value. 
Proposal 10: RAN4 to discuss the UL SNR target, UE maximum conducted power and channel bandwidth to address the power control parameters needed for the coexistence study. 
2.3.5 	Noise figure 
Several values of noise figures have been reported in [2] and [3]. As a starting point, we propose to consider for urban macro deployments 9 dB as noise figure for BS and [9-13] dB for the UE. 
Proposal 11: RAN4 to consider for noise figure for urban macro deployments 9 dB and [9-13] dB for BS and UE, respectively.  
Conclusion
In this paper we have shared our views on the RF parameters for 14800 to 15350 MHz frequency range. Our observations and proposals can be summarized for that frequency range as follows:
Proposal 1: For duplexing, RAN4 to assume TDD as a baseline further study the applicability of subband full duplex operation. 
Proposal 2: RAN4 to consider 100 MHz as a baseline and investigate the feasibility of higher channel bandwidth (e.g., 200 MHz).
Proposal 3: RAN4 to study the applicability and feasibility of requirements and technology capabilities in TR 38.820 and TR 38.921 to see its relevance for the 14.8 – 15.35 GHz frequency range. 
Proposal 4: RAN4 to study feasibility of deploying larger number of antenna elements in the BS compared to FR1 for the 15 GHz range.
Proposal 5: RAN4 to discuss whether the sub-array model is applicable, or the single element suffices for AAS modelling in the 14.8 – 15.35 MHz frequency range.
Proposal 6: RAN4 to discuss the feasibility of high power UEs.   
Proposal 7: RAN4 to study the feasibility of UE beamforming. 
Observation 1: Since no coexistence study has been conducted in this frequency range before, it is recommended to start discussions on coexistence assumptions and parameters. 
Proposal 8: RAN4 to reuse the deployment scenarios assumed in TR 38.921 (UMa and InH) and further discuss if Dense Urban is needed or not. 
Proposal 9: RAN4 to reuse the network layout model and relevant propagation models in TR 38.803 for urban macro, indoor hotspot, and dense urban deployments. 
Proposal 10: RAN4 to discuss the UL SNR target, UE maximum conducted power and channel bandwidth to address the power control parameters needed for the coexistence study. 
Proposal 11: RAN4 to consider for noise figure for urban macro deployments 9 dB and [9-13] dB for BS and UE, respectively.  
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