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1.	Introduction
In this contribution, we discuss requirements for the new type of FR2 UE described in WID [1] approved in RAN#87-e. 
2. 	Discussion 
The WID is already descriptive and lays down clear design targets, while setting hard limits on others. There are 2 broad categories of discussion for the remaining aspects of the new type of UE: Whether to assign the new UE its own dedicated power class, and the actual core requirements.
2.1 New power class for new UE?
Rel-15 (and -16) FR2 UEs have varying power class parameters. Some, like spherical coverage requirements (percentile and gain drop in coverage CDF), strongly drives UE design in terms of number of panels, while others, like min peak EIRP requirements drive array size. It is illustrative to ponder capabilities of existing UE power classes with the new UE, in context of the latter’s principal characteristics (23dBm TRP and narrow, high-quality coverage). The stated spherical coverage goal for the new UE has strong similarity to PC1, which suggests that device architectures (array count, array size) can be shared between the new UE and PC1. Another perspective is similarity with PC2, which has perhaps better spherical coverage than hoped for in the new UE, while complying with the stated radiated power limits.
	FR2 UE Power Class
	TRP, EIRP limits (dBm) 
	Spherical Coverage

	PC1
	35, 55
	8 dB @ 85th %ile direction

	PC2
	23, 43
	11 dB @ 60th %ile direction


Table 2.1-1: New FR2 UE overlap with existing device classes
The PC1 array size targets > 40 dBm EIRP (peak), and is allowed a TRP of 35 dBm. A scaled-back PC1 architecture could be one candidate. The PC2 device may also lend itself to use as the proposed new UE with a modified codebook optimized for a PC1-like spherical coverage. 
Regardless of alignment with existing power classes, the problems of specifying requirements in RAN4 can be solved cleanly only when every unique combination of power class parameters gets a unique power class. For this reason, we propose that the new UE should get a distinct power class.
Proposal 1: Create a new power class (PC5) to capture requirements of the FR2 UE proposed in WID RP-200503.
For the rest of the paper, and purely for compactness, we refer to the new UE as PC5. It is evident that the core requirement discussion can proceed in parallel with the taxonomy discussion.
2.2 Core UE RF Requirements
The compressed time schedule (3 RAN4 meetings, at least 2 of which are limited to online discussion) forces us to accelerate our consensus building process. We therefore would like to share our thoughts on RF technical requirements for PC5 in this paper.
2.3.1	Spherical coverage
By virtue of the stated similarity [1] between the projected use of the proposed PC5 device and the existing PC1 device, spherical coverage requirements of PC1 serves as a good starting point for specification. 
Proposal 2: EIRP spherical coverage requirements for PC5 shall be specified to have 8 dB gain drop (or less) in the 85th%ile direction relative to peak EIRP direction
This type of specification would give PC5 devices good FWA functionality, while allowing UE vendors to build on PC1 practice for packaging, beam management and so on.
2.3.2	EIRP and TRP limits
These parameters are part of the definition in the WID, and can be retained as 43 dBm and 23 dBm respectively.
2.3.3	Min. peak EIRP
EIRP capability depends on chosen array size. As is well understood, peak EIRP exceeds TRP by 10log10(Nelement)+Gelement in typical array implementations. It is thus theoretically possible to get any peak EIRP value with an appropriate choice of number of elements in the array. There are however many practical concerns that limit array size, and by extension, peak EIRP. 
PC1 array size represent a natural upper bound in the interests of maintaining device cost and resulting industry adoption. PC1 architecture, being geared for much higher TRP, must be artificially limited in terms of per-element output when used as a PC5 device. While technical problems exist with a ‘scaled-back PC1’ approach, the key observation is that peak EIRP capability in PC5 guise would be reduced by 12 dB compared to PC1. 12 dB comes from the difference between the TRP limits of the 2 power classes (= 35 dBm – 23 dBm). This approach would suggest a peak EIRP of ~ 28 dBm.
Another consideration for peak EIRP comes in the form of EIRP specification of PC2 devices. Min. peak EIRP requirements are excerpted below from v16.1 
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Figure 2.3.3-1: PC2 min. peak EIRP
Both considerations converge to a similar min. peak EIRP, in the 28dBm range for the PC5 UE. Figure 2.3.3-2 shows this convergence graphically
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Figure 2.3.3-2: PC2 and PC1 scaled back to 23dBm TRP converge to similar EIRP capability
Observation 1: A min. peak EIRP requirement for PC5 of ~28 dBm is consistent with existing power classes
2.3.4 Reference Sensitivity
RAN4’s consensus on min. peak EIRP will help steer REFSENS requirements. Given how min. peak EIRP considerations converged to PC2 min. peak EIRP, it is natural to extend this relationship to REFSENS also. PC2 REFSENS requirements excerpted from v16.1:
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Observation 2: PC5 REFSENS requirements can be adopted from PC2
2.3.5	MPR and A-MPR
MPR and A-MPR are driven partly by emissions requirements, which are specified in a TRP sense. The current convention in TS38.101-2 is to group UEs by TRP capability. This convention can be extended to PC5, i.e. PC5 can also refer PC3 MPRs and A-MPRs.
2.3.5	Other OTA impairments
OTA degradations like beam squint can be captured separately for each power class if found significant.
3.	Conclusion
We evaluated the new UE’s RF requirements, as constrained by the radiated power limits in the WID [1], and guided by existing FR2 device power classes. While we found some overlap with existing power classes, the problem of specifying separate RF requirements guides us to propose:
Proposal 1: Create a new power class (PC5) to capture requirements of the FR2 UE proposed in WID RP-200503.
Due to similarity [1] between the projected use of the proposed PC5 device and the existing PC1 device, we propose
Proposal 2: EIRP spherical coverage requirements for PC5 shall be specified to have 8 dB gain drop (or less) in the 85th%ile direction relative to peak EIRP direction
Finally, we used considerations from existing FR2 power classes to observe that  
Observation 1: A min. peak EIRP requirement for PC5 of ~28 dBm is consistent with existing power classes
Observation 2: PC5 REFSENS requirements can be adopted from PC2
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5. 	Appendix
RP-200503, the WID for ‘… Introduction of FR2 FWA UE with maximum TRP of 23dBm for band n257 and n258’ has the following objectives:
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Table 6.2.1.2-1: UE minimum peak EIRP for power class 2

Operating band Win peak EIRP (dBm)
n257 20
n258 20
n261 20

NOTE 1:_Minimum peak EIRP is defined as the lower limit without tolerance.
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Table 7.3.2.2-1: Reference sensitivity for power class 2

REFSENS (dBm) / Channel bandwidth

Operating band
[ n258 |

n281

50 MHz
[ e20 |
[ @20 |
820

200 MHz
| 8s0 |
| ss0 |
-86.0

400 MHz

NOTE 1:_The transmitter shall be set 1o Puuax 35 defined in clause 624
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4.1

Objective of S or Core part WI or Testing part WI

The core part of tis W includes:

RAN4:

To address the issue deseribed in section 3, one option from the following is chosen:

Option 1. Existing power class with any modifications/additions (e.g. new UE capability) is reused.

Option 2. A new power class i defined.

Depending on the decision above, introduce a new power class and the following requirements for the existing
‘power class with the new capability or the new power class.

RF part: Define the RF requirements for the new UE capability or new UE power class aligned with regional (e..
Japanese) regulation for 3 FWA type of device:

Define requirementsfo operating baads 2257 aad 258
UE RF T requicemeats

© Masimum TRP equal to 23Bm

 Maximum pesk EIRP 43 dBim

Min EIRP higher thaa curcent PC3

® Spherical coverage requicement suffcient for FIWA type device (2. 5%-g same as PC1)
@ MPR/AMPR requirements based on PC3 (max TRP of 23dBm)

Beam correspondeace requirements

UE R Rt equiremeats

® REFSENs requiremeat including v peak EIS,spherical coverage EIS

Define general and band dedicated requirements based on band, CA and EN-DC configurations requests

RRM part

RAN2

Define RRM core requirements which are band class dependeat for this new UE capability or power
class

® RRM requirements for PC1 should be taken as baseline

Introduce any signalling necessary to support the addition of UE capability or power class based on the choice of

option.




