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Introduction
In the latest World Radiocommunication Conference 2023 (WRC-23) meeting, three frequency ranges (4400-4800 MHz, 7125-8400 MHz, and 14800-15350 MHz) are identified as potential candidates for IMT-2030. ITU-R Working Party 5D (WP5D) was tasked with conducting sharing and compatibility studies, and a LS [1] was sent to request RAN4 to provide technical parameters for these candidate frequency range. In response, a study item [2] for these IMT technical parameters has been approved in RAN#103. The objective of the WID is shown as follows.
	The following objectives are defined for the frequency ranges in question: 

· 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 RAN4#110bis, the IMT parameters for the three frequency ranges has been discussed and some open issues are captured in the approved WF [3]. In WF, some RF Tx and Rx parameters for the frequency ranges 14800 to 15350 MHz are listed as follows and further discussion may be needed. In this paper, we would like to share our view about some IMT parameters for 14800 to 15350 MHz in the following.
	3 IMT parameters for Frequency 14800 – 15350 MHz

Way forward
-	Further discussing the following issues

Issue 3-1 Common understanding on UE antenna array options
· Option 1: “UE beamforming” (FR2 like)
· Assumed to be FR2 like UE, with two panels similar to Rel-14 NR study 38.803
· Analogue like beamforming
· Option 1a: 2x2 antennas per panel
· Option 2: FR1 like
· Assumed to be FR1 like UE with more than one TX/RX antenna
· Isotropic antennas
· Option 2a: 2 TX
· Option 2b: 4 TX
· Option 2c: 4 RX
· Option 2d: 6 RX
· Option 2e: 8 RX

Issue 3-2 Initial deployment scenarios
· Option 1: Follow 38.921
· Indoor 20m ISD
· [0.2 - 0.45]km Urban
· [<=0.9]km sub-urban
· Option 2: 38.803 FR2 assumptions
· Indoor
· Dense Urban
· Urban macro
· Other options such as smaller ISD not precluded depending on antenna array assumptions

Issue 3-3 Initial coordinated operation 
· Option 1: 
· Co-ordinated for indoor
· Both co-ordinated and un-co-ordinated for outdoor

Issue 3-4 Initial views on BS array size 
· Option 1: 1024 elements
· Option 2: 2048 elements
· Option 3: Other sizes

Issue 3-5 Initial views on BS sub-array architecture
· Option 1: No sub-arrays
· Option 2: Sub array size 2
· Option 3: Sub array size 3
· Option 4: Sub-array size 4
· Option 5: Sub-array size 6
· Option 6: Sub-array size 8
· Option 7: Sub-array size 12 


Discussion
In RAN4#110bis, the UE antenna array options for the frequency range 14800 to 15350 MHz has been discussed and two options are captured in the WF. The Option 1 is to assume UE supporting FR2-like beamforming in this frequency range, and the Option 2 is to assume UE supporting multiple FR1-like TX and Rx isotropic antennas. Based on these options in the WF, we would like to provide our view from UE perspective as follows.
In our understanding, this frequency range is a new topic for RAN4 and it neither belongs to FR1 nor FR2. There is no frequency band in the RAN4 specifications which can cover this frequency range, but only a Rel-16 study item for 7 - 24 GHz frequency range can be a reference, where the outcome of SI is captured in TR 38.820 [4]. In TR 38.820 sub-clause 6.3.1.1.1, the study for patch array dimensions vs frequency is captured in the following figure which assuming 4 antenna elements with half-wavelength spacing in a patch array module. In the figure 6.3.1.1.1-2, it is observed that the patch array module length in the frequency range 14800 to 15350 MHz would be probably around 4 cm. Compared to the current commercial FR2 patch array module, it is almost twice length than 28GHz bands and 39GHz bands. 
[image: ]
Figure 6.3.1.1.1-2: Patch array dimensions vs. frequency [4]
In our view, there has been already as many FR1 physical antennas as possible in the current commercial handheld UE design for the purpose of accommodating as many RF frequency bands as possible, especially for the high-end handheld UE product. Hence, it would be challenging to put the additional FR1 antennas, i.e., at least 4Rx is mandatory, for this frequency range in the very limited space of the handheld UE form factor. In addition, from hardware design perspective, the PCB tracing loss may become much higher if the frequency range is higher than 10GHz. Hence, the RF transceiver architecture may be more suitable to use the heterodyne architecture for the frequency range 14800 to 15350 MHz instead of the direction conversion architecture. 
In our understanding, the heterodyne architecture is also applied to the current FR2 design, where 28GHz and 39GHz bands are collocated in the one patch array module. By enlarging the patch array module length as the tradeoff, we think that the feasible antenna solution for the frequency range 14800 to 15350 MHz might be the collocation with 28GHz and 39GHz bands inside the one patch array module. Therefore, considering that the PCB tracing loss may become much higher if the frequency range is higher than 10GHz and the heterodyne architecture can be the possible RF transceiver architecture, it is proposed to adopt FR2-like UE beamforming as the UE antenna array option for the frequency range 14800 to 15350 MHz.
Proposal 1: Considering that the PCB tracing loss may become much higher if the frequency range is higher than 10GHz and that the heterodyne architecture can be the possible RF transceiver architecture, it is proposed to adopt FR2-like UE beamforming as the UE antenna array option for the frequency range 14800 to 15350 MHz. 
Conclusion
The proposals in this contribution are summarized in the following.
Proposal 1: Considering that the PCB tracing loss may become much higher if the frequency range is higher than 10GHz and that the heterodyne architecture can be the possible RF transceiver architecture, it is proposed to adopt FR2-like UE beamforming as the UE antenna array option for the frequency range 14800 to 15350 MHz. 
Reference
[1] R4-2400333, “Parameters of terrestrial component of IMT for sharing and compatibility studies in the frequency bands 4 400-4 800 MHz, 7 125-8 400 MHz and 14.8-15.35 GHz. (R23-WP5D-240131-TD-0028)”, ITU-R Working Party 5D, RAN4#110
[2] RP-240787, “New SI proposal: Study on IMT parameters for 4400 to 4800 MHz, 7125 to 8400 MHz and 14800 to 15350 MHz”, Ericsson, RAN#103
[3] R4-2406615, “WF on IMT parameters for other frequency ranges”, RAN4#110bis, CATT
[4] TR 38.820, “Study on the 7 to 24 GHz frequency range for NR”, 3GPP V16.1.0.
1

1

image1.png
Dimension (mm)
g 8
8 8

&
8

10.00

0.00

Patch array dimensions vs. frequency

7.00

100 13.0 16.0

Frequency (GH2)
W Element max dim (mm)

19.0 220

W Array length (mm)

240




