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1	Introduction
This paper covers some of the remaining issues of UE Tx requirements in FR2-2. The upcoming section focuses on UE power class content.
2	Discussion
2.1	UE power class content
FR2-2 follows the same UE power class framework defined for FR2-1 [1]. Each power class consists of two performance parameters defined per-band by RAN4 (minimum peak EIRP and EIRP spherical coverage) along with applicable regulatory-defined limits. Because regulatory limits are different in FR2-2, a dedicated table for the max power limits of each FR2 band was added to TS 38.101-2 [2]. The table adds a column for a power density limit and includes notes to capture any differences in how a limit is defined for a specific band.
Table 6.2.1.3-2: UE maximum output power limits for power class 3
[bookmark: _Hlk515357814]Operating band
Max TRP (dBm)
Max EIRP (dBm)
Max EIRP
(dBm/MHz)
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23
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23
43


n262
23
43


n263
FFS
FFS

[Default for NS_200]

27
40 (NOTE1)
23
Applies when “NS_204” is indicated in the cell

NOTE 1: it is max average EIRP


Clarifying note on max TRP
Our understanding is that an additional note may be needed for the max TRP limit of band n263 since this is a conducted limit that is verified with the test metrics of TRP (i.e., max TRP ≤ 27dBm) when suitable methods to measure maximum power level at antenna port or ports are not available [3].
Observation 1: The 27 dBm value listed for band n263 in Table 6.2.1.3-2 is a conducted limit that can be verified by max TRP ≤ 27dBm when suitable methods to measure maximum power level at antenna port or ports are not available. Therefore, we should consider whether a clarifying note is needed in the table.

2.2	Multi-band relaxation
Compared to FR2-1 bands, the FR2-2 band n263 covers a significantly broader frequency range (14 GHz) making its design more difficult. Furthermore, its propagation characteristics (including oxygen absorption impact), integration and additional design complexity may lead to performance degradation. Supporting multiple bands in FR2-1 and FR2-2 can pose an additional challenge to be considered in the multi-band relaxation factors of n263. In RAN4 #103e, an MBR of 1.0 dB for both peak and spherical relaxation factors was tentatively agreed for band n263 [4]. Considering the largest relaxation in FR2-1 is 0.7 dB, it is reasonable to have 1.0 dB for n263 (though the actual number will depend on the bands supported).

Proposal 1: Remove the brackets on the multi-band relaxation factors (∆MBP,n and ∆MBS,n) of band n263 and confirm both values are 1.0 dB.


2.3	ON/ON Transient period for 480/960 kHz SCS
Discussions on how to define ON/ON transient period in FR2-2 continued in RAN4 #103e, where the candidate options below were considered but no consensus was reached [5].
· Option 1: Introduce 2 µS improved ON/ON transient period as optional UE capabilities for 480 and 960 kHz SCS.
· Option 2: For faster capability of ON/ON transient period for 480 and 960 kHz SCS, it is proposed to further discuss in Rel-18.
· Option 3: Same as FR2-1
· Option 4: For optional ON-ON transient time, only one value among 1 us or 2 us is specified.


In [6], we evaluated the impact of the ON/ON transient period at the UL slot boundaries on the PUSCH demodulation performance and observed the following:
Observation 2: 
· Opt. 1: No gNB scheduling optimizations for ON/ON transient period
· Using 5 µS ON/ON transient period leads to high throughput reduction due to corruption of the PUSCH data symbols. Up to 50% and 12% throughput loss can be expected for bundling size 2 and 8, respectively.
· An improved ON/ON transient period faster than 5 µS is required to support at least full MCS for 16 QAM modulation.
· Opt. 2: Optimized gNB scheduling for ON/ON transient period
· Using 5 µS ON/ON transient period leads to high throughput loss even with optimized gNB scheduling without corrupted symbols on UE side. Up to 25% and 6% throughput loss can be expected for bundling size 2 and 8, respectively.
· An improved ON/ON transient period faster than 5 µS allows better throughput performance with almost 20%, 10% and 5% improvement for scenarios with bundling size 2, 4 and 8, respectively. 

This observation shows that an improved ON/ON transient period leads to substantial performance improvement for 480 and 960 kHz SCS. Therefore, we reiterate our recommendation to define UE capability to support shorter transient period. An optional UE capability introducing 2µS is a good compromise between performance benefits and UE implementation complexity. 

Proposal 2: Introduce 2 µS improved ON/ON transient period as optional UE capabilities for 480 and 960 kHz SCS.


3	Conclusions
In this paper we covered some of the remaining issues for Tx requirements in FR2-2. Through this discussion, the following observations and proposals were made:

Note on max TRP
Observation 1: The 27 dBm value listed for band n263 in Table 6.2.1.3-2 is a conducted limit that can be verified by max TRP ≤ 27dBm when suitable methods to measure maximum power level at antenna port or ports are not available. Therefore, we should consider whether a clarifying note is needed in the table.

Multi-band relaxation
Proposal 1: Remove the brackets on the multi-band relaxation factors (∆MBP,n and ∆MBS,n) of band n263 and confirm both values are 1.0 dB.

ON/ON transient period
Observation 2: 
· Opt. 1: No gNB scheduling optimizations for ON/ON transient period
· Using 5 µS ON/ON transient period leads to high throughput reduction due to corruption of the PUSCH data symbols. Up to 50% and 12% throughput loss can be expected for bundling size 2 and 8, respectively.
· An improved ON/ON transient period faster than 5 µS is required to support at least full MCS for 16 QAM modulation.
· Opt. 2: Optimized gNB scheduling for ON/ON transient period
· Using 5 µS ON/ON transient period leads to high throughput loss even with optimized gNB scheduling without corrupted symbols on UE side. Up to 25% and 6% throughput loss can be expected for bundling size 2 and 8, respectively.
· An improved ON/ON transient period faster than 5 µS allows better throughput performance with almost 20%, 10% and 5% improvement for scenarios with bundling size 2, 4 and 8, respectively.

Proposal 2: Introduce 2 µS improved ON/ON transient period as optional UE capabilities for 480 and 960 kHz SCS.
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