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1	Introduction 
[bookmark: _Hlk85036404]In RAN-#103 a new SID on IMT parameters for 4400 to 4800 MHz, 7125 to 8400 MHz and 14800 to 15350 MHz was approved [1]. And in RAN4-#110-bis, RAN4 agreed the following issues need further study for 14800 to 15350 MHz frequency range [2]. In this contribution we would like to share some consideration on UE Tx parameters.

	-	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



2	Discussion
2.1	UE beamforming
In case of FR2 like, we can increase UE antenna gain by using beamforming, it is an advantage in link budget perspective. However, there is a disadvantage that overhead of beamforming operation is occurred. Another disadvantage is that test should be done with only OTA.

And this frequency range is about half of n257. Therefore, the dimensions of an array antenna is about four times larger than that of n257. So we need to keep in mind the difficulty to implement FR2 like array antennas into a smartphone.

From these things, we think FR1 like is preferred if UE can achieve the required performance for expected scenario for this frequency range with FR1 like antenna.

Observation 1:	FR1 like is preferred if UE can achieve the required performance for expected scenario for this frequency range with FR1 like antenna.

2.2	UE Tx power
In case of FR1 like, it is a reasonable approach that baseline of Tx power is set 23 dBm as the same of the other FR1 bands. However, it needs further study whether 23 dBm Tx power could be achieved with one Tx chain or by combining two or more Tx signals.

TR 38.820 indicates that GaAs HBT is dominating in RF front-end modules at FR1 frequencies and perform well up to >15 GHz, and when uncompromised performance in terms of output power, bandwidth and efficiency is needed, III-V GaAs pHEMT PAs is suitable [3]. And TR 38.921 indicates 23 dBm Tx power is feasible at 10 to 10.5 GHz [4]. The following data is PA trend of GaAs whose PAE is higher than 30% based on the PA survey data in [5]. According to this data, there is the possibility that PA output power at 15350 MHz is about 2.9 dB decreased from 10.5 GHz.
[image: ]
Figure 1. Saturated output power vs Frequency (GaAs, PAE >30%)

In addition, in RAN4-#110-bis, several companies have proposed to expand CC bandwidth to 200 MHz or 400 MHz from 100MHz of existing FR1 bands [6]. Furthermore, we should assume that a filter will be implemented between PA and antenna port. The achievable performance of this filter is also related to the Tx power at antenna port. If steep attenuation is required, insertion loss of filter may be increased. From these things, we need further study to clarify feasibility whether 23 dBm is feasible with one Tx chain.

Observation 2:	It needs further study whether 23 dBm Tx power could be achieved with one Tx chain or by combining two or more Tx signals.
Proposal 1:	For FR1 like antenna, RAN4 investigates whether 23 dBm Tx power is feasible with one Tx chain or by combining two or more Tx signals.


3	Conclusion
This contribution shows our consideration on UE Tx parameters for 14800 to 15350 MHz.

Observation 1:	FR1 like is preferred if UE can achieve the required performance for expected scenario for this frequency range with FR1 like antenna.
Observation 2:	It needs further study whether 23 dBm Tx power could be achieved with one Tx chain or by combining two or more Tx signals.
Proposal 1:	For FR1 like antenna, RAN4 investigates whether 23 dBm Tx power is feasible with one Tx chain or by combining two or more Tx signals.
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