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1	Introduction
This paper continues the discussion of FR2-2 Tx requirements. In the first sections we address the power class requirements of PC3 and PC1.
2	Discussion
2.1	Power class requirements
2.1.1	Handheld UE (PC3)
Agreement from GTW: Use 8 antenna elements as the assumption for defining minimum requirements
· Check if there is any performance problem. If performance problem is identified and agreed, revisit the agreement.
· The simulation assumptions for co-existence study can be used as baseline in the second round or future meetings for the performance analysis.


Power class discussions have focused on what array size to use for FR2-2 [1,2]. For PC3, an 8-element antenna array size was agreed [3]. The upcoming sections will cover the requirements based on this 8-element array assumption.

Minimum peak EIRP
The available min. peak EIRP proposals based on an 8-element array are summarized in the table below [3].

Table 1. PC3 minimum peak EIRP proposals for an 8-element array
	Company
	Min Peak EIRP [dBm]

	vivo
	11.3

	QCOM
	9.4

	LGE
	14.7

	Murata
	15.7

	Nokia, Nokia Shanghai Bell
	17.9

	Sony, Ericsson
	16.5

	Intel
	13.6

	Huawei
	12.0

	Apple
	9.2

	OPPO
	12.0


To finalize the handheld UE minimum peak EIRP requirement, we will consider the proposals in Table 1 and focus on a data-driven approach. Note that the WF also included a range of [13.2 to 14.1] dBm for the minimum peak EIRP. 
Agreement: Average handheld UE min peak EIRP in the range of [13.2 to 14.1] dBm which is the range of values arrived at by computing and average in dB domain and average in power domain.


The average value, including all proposals in Table 1, is 14.1 dBm. If the minimum and maximum values are removed, the average is 13.7 dBm. Additionally, the midpoint of the [13.2 to 14.1] range captured in the WF is 13.7 dBm. As these averages are less than 0.5 dB apart, we think either value is reasonable. Considering it is the midpoint of the range in the WF, we suggest using 13.7 dBm for the requirement. Of course, this assessment is subject to the addition of new proposals during this meeting.

Observation 1: The average considering all proposals in Table 1, is 14.1 dBm. Removing the max and min values of the data set leads to a 13.7 dBm average, which is also the midpoint of the range captured in the WF. These figures are subject to the addition of new proposals and potential revaluation during this meeting.

Proposal 1: Define the single-band minimum peak EIRP of PC3 in FR2-2 as 13.7 dBm.

Focusing on an 8-element array and with better understanding of the expected peak EIRP performance, in the upcoming section we address the spherical coverage requirement of PC3.

Spherical coverage
Table 2. Summary of PC3 spherical coverage in FR2-1
	Band
	Drop from peak [dB]

	n257/n258/n261
	10.9

	n260
	12.6

	n259
	12.9

	n262
	13.1


In FR2-1 bands, the spherical coverage requirements show an increase in the drop from peak towards the higher frequencies [4]. Table 2 captures the drop from peak of PC3 in FR2-1 bands. In this table, we can see that the drop increased ~2 dB from 28 GHz to 48 GHz. Thus, we anticipate the drop from peak of n263 to be larger than 13.1 dB.
Agreement from GTW: Provide the analysis based on 8 antenna elements with assumption of 1, 2 and 3 panels to derive the spherical coverage requirements in the future meeting.
· Try to reuse the previous agreed simulation assumptions for FR2-1 except for frequency range.
· Need further checking during this meeting. Sim assumptions are in R4-1801202.

Agreement: Based on the 6 submissions which all used the 50th %ile, use the 50th %ile of the EIRP CDF as the specification point as we go into the next meeting.


In the last RAN4 meeting, it was agreed that the spherical coverage analysis of band n263 will be based on the 50th percentile point of an 8-element antenna assumption [3]. For 52.6 to 71 GHz frequency range, the propagation characteristics (including oxygen absorption impact), integration and design complexity lead to an increased impact in performance degradation. Moreover, there is the additional effect of a larger 8-element array with a finer beam. Therefore, in virtue of the characteristics of this frequency range and larger antenna array assumption, the drop from peak of band n263 should be larger than the 13.1 dB drop defined for band n262. However, note that we ultimately specify the EIRP level of the 50th percentile, and this depends on the defined minimum peak EIRP value.
Observation 2: Given the larger array assumption used for FR2-2, its characteristics, and added complexities/losses, the drop from peak of band n263 should be larger than that of band n262 (13.1 dB).

2.1.2	FWA UE (PC1)
Minimum peak EIRP
Agreement: If a single power class is defined for FWA in Rel-17, the number of antenna element assumption is anywhere in the range between 32 and 64 elements.


Discussions in RAN4 #101Bis-e showed a good alignment in the minimum peak EIRP proposals. It was previously agreed that for a single FWA power class in FR2-2, the number of antenna elements would range from 32 to 64 elements [5]. In our view, considering we will not specify the number of elements and that there is very little difference in the minimum peak EIRP proposals, the number of antenna elements can be kept as a range from 32 to 64 elements and the minimum peak EIRP can be defined as 26 dBm.
Observation 3: Considering we do not specify the number of antenna elements and the small difference in minimum peak EIRP derivations, the agreed range of 32 to 64 elements should be kept for PC1 in FR2-2. 

Proposal 2: Define the single-band minimum peak EIRP of PC1 in FR2-2 as 26 dBm.

Spherical coverage
Like our previous discussion for handheld UE, the drop from peak for this power class in FR2-2 will also be impacted by the characteristics of the frequency range and its challenges. Thus, an increase in drop from peak is expected. For band n262, the value is 8.2 dB; so, we can consider a 9 – 10 dB drop from peak for the 85th percentile point of band n263.
Observation 4: Performance degradation is expected compared to previously defined FR2-1 bands and the spherical coverage requirement should reflect this. A drop from peak value around 9 – 10 dB can be considered and further discussed for band n263.

2.2	ON/ON Transient period for 480/960 kHz SCS
As previously detailed in [6], we evaluated the impact of the ON/ON transient period on the UL slot boundaries on the PUSCH demodulation performance. The following observation was made:
Observation 5: 
· Option 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. 
· Option 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. 
As we see, improved ON/ON transient period leads to substantial performance improvement for 480 and 960 kHz SCS. Therefore, we recommend defining UE capability to support shorter transient period. Optional UE capability on 2µS is a good compromise between performance benefits and UE implementation complexity. 
Proposal 3: Introduce 2 µS improved ON/ON transient period as optional UE capabilities for 480 and 960 kHz SCS.

3	Conclusions
In this paper we discussed power class requirements and ON/ON transient period for FR2-2. The following observations and proposals were made:

Handheld UE power class
Observation 1: The average considering all proposals in Table 1, is 14.1 dBm. Removing the max and min values of the data set leads to a 13.7 dBm average, which is also the midpoint of the range captured in the WF. These figures are subject to the addition of new proposals and potential revaluation during this meeting.

Proposal 1: Define the single-band minimum peak EIRP of PC3 in FR2-2 as 13.7 dBm.

Observation 2: Given the larger array assumption used for FR2-2, its characteristics, and added complexities/losses, the drop from peak of band n263 should be larger than that of band n262 (13.1 dB).

FWA UE power class
Observation 3: Considering we do not specify the number of antenna elements and the small difference in minimum peak EIRP derivations, the agreed range of 32 to 64 elements should be kept for PC1 in FR2-2. 

Proposal 2: Define the single-band minimum peak EIRP of PC1 in FR2-2 as 26 dBm.

Observation 4: Performance degradation is expected compared to previously defined FR2-1 bands and the spherical coverage requirement should reflect this. A drop from peak value around 9 – 10 dB can be considered and further discussed for band n263.

ON/ON transient period
Observation 5: 
· Option 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. 
· Option 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 3: Introduce 2 µS improved ON/ON transient period as optional UE capabilities for 480 and 960 kHz SCS.
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