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1. Introduction

In the previous RAN
-P and RAN4 meetings, there were extensive discussions on FR2 UE RF enhancement, there were several interesting directions proposed by the companies. However, there are still lots of open issues or ambiguous issues left for further discussions. In addition, considering the workload for FR2 UE RF enhancement, some topics should be treated with relative high priorities than others to have well manageable workload in RAN4.
· Beam correspondence requirements for RRC_INACTIVE and initial access

· UL 256QAM
· RF enhancement in FR2-1 for 39GHz band

· Inter-band and intra-band DL/UL CA/DC RF enhancement in FR2-1

· Enhanced switching time (ON/ON transient time)

· Power-control tolerance

· Achieving better FR2 coverage and/or performance
· FR2 multi-Rx chain DL reception 
2. Discussion              

2.1.Beam correspondence requirements for RRC_INACTIVE and initial access

In Rel-17, RAN1 asked RAN4 whether there is a need to define the beam correspondence requirements for Small Data Transmission (Configured Grant SDT and/or Random Access SDT) in RRC_INACTIVE state. From that perspective, it has already indicated in Rel-17 that beam correspondence (BC) requirement is important for small data transmission. Indeed this is also important for initial access like msg1 and msg3 transmissions during the initial access. 
In addition, in Rel-16 FR2 UE RF enhancement, BC during the initial access was extensively discussed. However, there were no conclusion agreed at the end due to lots of dependency on the ongoing SSB only based BC requirement discussion.  It should be well known that beam correspondence requirement is critical during the initial access procedure, with the understanding that poor BC requirement or without BC defined would result in significant RACH procedure delay.  Therefore, we think that in Rel-18 phase, it should be essential to define the corresponding requirements for initial access and this requirement could be also applied to RRC_INACTIVE state for Configured Grant SDT and/or Random Access SDT. Regarding the specific BC requirements, Rel-16 SSB only based eBC requirement could be used as baseline. 
	· [Study the need and how to specify the beam correspondence requirements[/verification] for RRC_INACTIVE and initial access]
· Specify UE beam correspondence requirements for initial access and RRC_INACTIVE state, for the UE support SSB-based without UL beam sweeping [RAN4 RF]
· For RRC_INACTIVE at least [necessary] requirements for Random Access SDT and Configured Grant SDT
· It's not precluded for other transmission within RRC_INACTIVE state
· For initial access, [necessary] requirements verification of beam correspondence requirements based on msg1 spherical coverage (at least) 
· Study the potential impact on testability aspects (i.e., test time).


2.2. UL 256QAM
For FR2 DL 256QAM, this has been supported in Rel-16 with one study phase to identify the performance gain and its feasibility for the support of 256QAM. In order to have balanced throughput for both downlink and uplink, then we think that it’s also reasonable and necessary to enable the uplink 256QAM in FR2. In addition, considering the concerns raised by companies during the e-mail discussion, we are also fine to have one study phase at the beginning to have more thorough study. In addition, we are also fine to confine the application scenario into CPE/FWA only in Rel-18 and we could further check its possibility to be enabled on smart phone in Rel-19 if possible.
	UL 256QAM
· Investigate and [if feasible], enable UL 256QAM for FR2 (RAN4)
· Study the gain, operating SNR, phase noise model and implementation aspects
· Specify the UE RF requirements
· Specify the BS demodulation performance
· Targeted power classes are PC1 and PC5 device types of UE are CPE/FWA [only].


2.3. Inter-band and intra-band DL/UL CA/DC RF enhancement in FR2-1

In Rel-17 inter-band UL CA CBM, this feature is not supported yet due to missing operators’ request, therefore for Rel-18, this could be included in if there is clear operator’s request on that. 
	· Inter-band and intra-band DL/UL CA/DC RF enhancement in FR2-1 depending on operators’requests (RAN4)
· [Study and if feasible,] define RF requirement(s) for support of inter-band UL CA for same frequency group and different frequency groups in FR2-1 based on CBM
· Take the capability alignment between UL and DL CA into account, e.g., only consider the case where DL CBM is available


2.4. FR2 multi-Rx chain DL reception 

In general, we are fine with this feature in Rel-18 to enable FR2 UE with multi-Rx chain DL reception, however currently the baseline power class is not clearly defined yet, whether this should use the FR2 PC3 as baseline, it should be clarified.
	· Introduce necessary requirement(s) for enhanced FR2 UEs [PC3 as baseline?] with DL reception simultaneously with different QCL TypeD RSs on single component carrier with up to 4DL MIMO
· Enhanced RF requirements:
· Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception with different QCL TypeD RSs 
· [Note that the current requirement of 50%-ile spherical coverage is kept intact]


2.5 .Other 

Considering the workload for FR2 UE RF enhancement and work management perspective, the following topics should be treated with lower priority from our perspective.
· RF enhancement in FR2-1 for 39GHz band

· Enhanced switching time (ON/ON transient time)

· Power-control tolerance

· Achieving better FR2 coverage and/or performance

3. Conclusions
In this contribution, we elaborated our views further on how FR2 UE RF characteristic in Rel-18 could be further improved to enable more advanced features and ensure the better NR system performance.
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