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1 	Introduction
In RP#103 meeting, one SI [1] was approved to conduct the study on UE/BS parameters as requested by ITU WP5D [2]. In this paper, we provide our high-level views of the radio and antenna parameters on the frequency range of 14800 to 15350 MHz.
2 [bookmark: _Hlk142679663][bookmark: _Hlk162888154]Discussion
In our previous contribution [3], we highlighted the importance of ensuring the same coverage for FR1 and 15 GHz deployments, as well as supporting the smartphone market. These are critical targets for the system design at 15 GHz, relying on advanced antenna techniques on both the UE and BS sides.
[bookmark: _Ref166066481]Proposal 1: In the study of IMT parameters for the 14800 to 15350 MHz frequency range, it is important to ensure the same coverage as FR1 deployment while also supporting the smartphone market.

[bookmark: OLE_LINK4]The request from ITU WP5D calls for a study on the IMT parameters for radio and antenna at 15 GHz. A critical system implementation questions that we must address is whether to choose an FR1-like omni-directional antenna system or an FR2-like array antenna system in UE, given their distinct frequency positions. An FR2-like array antenna system incorporates analog beamforming into the array antenna to increase the coherent EIRP gain, thus helping to reduce the pathloss between the user equipment (UE) and the base station. In an FR2-like system, the array antenna, LNAs, PAs, beamformers, and PMIC are integrated into a single package, known as an antenna in package (AiP), which imposes several limitations on system realization. Owing to the AiP's small form factor, the choice of technology for the active circuits is confined to silicon-on-insulator (SOI) or other high-integration technologies, limiting the use of high-efficiency technologies such as Gallium Arsenide (GaAs). Another significant constraint in an FR2-like system is that 3GPP conformance testing must be conducted using an OTA chamber, which adds complexity and uncertainty to product testing. The interconnects in the AiP should support multiple signal routings, including bias, controls, clocks, and signals, making this interface less cost-effective. Moreover, the FR2-like approach has limitations in supporting more than two downlink layers due to the complexity and overhead of beamforming control, as well as the total number of antenna elements required. For instance, an antenna array with four elements using analog beamforming to support four downlink layers would necessitate 16 antennas. Given the size constraints of antennas at 15 GHz, this could pose a significant challenge for implementation in smartphone UE. From RRM perspective, analog beamforming requires extra beam sweeping time for cell search, measurement, handover, RLM/BFD, SCell activation, and other processes. These additional beam sweeping delays can compromise the robustness of mobility performance.
[bookmark: OLE_LINK2][bookmark: _Ref166066483][bookmark: OLE_LINK3]Proposal 2: Considering constraints of the FR2-like antenna system, RAN4 should aim to implementation an FR1-like omni-directional antenna system in UE. This approach would leverage high-efficiency active technology, enable conductive conformance testing, and support four or more downlink layers within the UE at 15GHz.

The advantage of an FR2-like analog beamforming system is its coherent EIRP gain. Consequently, an FR1-like omni-directional antenna system may face some disadvantages in terms of cover distance due to the absence of analog beamforming. To minimize these shortcomings, FR1-like antenna system could incorporate high power and high efficiency PA technologies such as GaAs. Typically, the power and efficiency of an AiP based SOI PA are 15dBm and 15%, respectively, while a GaAs based PA could deliver an output power of 27dBm and an efficiency of 45%. For instance, the 12dB EIRP difference between a 4-antenna FR2-like system and a 1-antenna FR1-like system can be easily compensated for by incorporating a GaAs PA. An FR1-like system with multiple antennas could achieve coherent EIRP gain through the strategic placement of co-directional and co-located antennas when coherent Tx is implemented. Each antenna in an FR1-like system is linked to its own digital chain, allowing for easy support of coherent Tx. This coherent Tx gain offers two major advantages: it can reduce the PA power requirement for each antenna element, thus enhancing the overall power consumption of the UE at 15GHz, and it can help increase the coverage distance between the base station and the UE, which is especially important for co-located FR1 and 15GHz base stations. With an increased number of base station antenna elements and the implementation of coherent Tx from the UE, the coverage gap between the FR1 and 15GHz system can be minimized. 
[bookmark: _Ref166066484]Proposal 3: For the 15GHz UE, it is proposed to implement multiple FR1-like antennas that are co-directional and co-located, along with coherent Tx. This approach in antenna system design aims to relaxes the power requirements for the individual antenna PAs and to extend the coverage distance at 15GHz.

3 Summary
[bookmark: _Hlk142597625]In this paper, we have presented our view on the 15GHz antenna system implementation, and we have made the following proposals:
Proposal 1: In the study of IMT parameters for the 14800 to 15350 MHz frequency range, it is important to ensure the same coverage as FR1 deployment while also supporting the smartphone market.

Proposal 2: Considering constraints of the FR2-like antenna system, RAN4 should aim to implementation an FR1-like omni-directional antenna system in UE. This approach would leverage high-efficiency active technology, enable conductive conformance testing, and support four or more downlink layers within the UE at 15GHz.

Proposal 3: For the 15GHz UE, it is proposed to implement multiple FR1-like antennas that are co-directional and co-located, along with coherent Tx. This approach in antenna system design aims to relaxes the power requirements for the individual antenna PAs and to extend the coverage distance at 15GHz.
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