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Introduction
In Feb email pre-meeting for Rel-18 RAN4 scope discussion, the objectives for UE RF FR1, FR2 and testing have been discussed extensively. The moderator summaries and draft WID/SID are submitted to the RAN meeting in [1-6]. This contribution provides our views for the specific objectives based on the drafts.
Discussion
UE RF FR1
The tentative objectives for UE RF FR1 include the following aspects [4]:
· Enable 4Tx on a single carrier for CPE/FWA/vehicle/industrial devices
· Enable [6Rx and] 8Rx and for CPE/FWA/vehicle/industrial device 
· Investigate and enable 6Rx on higher frequency bands targeting at support of smartphone 
· Study and specify requirements to support 3Tx simultaneous transmissions for two band inter-band UL CA/ENDC/SUL with 1Tx on one uplink operating band and 2Tx on the other uplink operating band for single carrier with UL MIMO or intra-band contiguous CA+UL MIMO Investigate the feasibility of lower MSD for inter-band CA/EN-DC/[DC] combinations
· Investigate the feasibility of lower MSD for inter-band CA/EN-DC/[DC] combinations
From our side, we think further enhancements for FWA/CPE with 4Tx and 8Rx are important for the industry, but we think that 6Rx should not be considered at this stage. And also we think 6Rx for smartphone is challenge for UE implementation, it’s not an urgent demand for the handheld UE, which should not be considered in Rel-18.
3Tx simultaneous transmissions for two band inter-band UL CA/ENDC/SUL is a useful feature in our view. It is expected that the work load for supporting is not very high, thus we support to have the standardization of this feature in Rel-18. For the specific objective on Tx switching in the draft WID, we think whether the new capability is needed may need further discussion. In our view, 0us can be supported by UE implementation, which may not need a new UE capability. The 3Tx objective can cover both inter-band UL CA and EN-DC, thus the brackets for the sub-bullet can be removed.
Low MSD has been discussed a lot in both RAN and RAN4. We are fine to have study in Rel-18 to consider some potential solutions to address the performance degradation due to large MSD for specific band combinations. But we are not convinced at the moment that UE capability/signaling or generic approach can be utilized to address the issue, which depends on further discussion. 
Proposal 1: It is proposed to consider 4Tx, 8Rx for FWA UE and 3Tx simultaneous transmissions for two band inter-band UL CA/ENDC/SUL topics in Rel-18. Lower MSD for band combinations can be considered as a study phase in the FR1 WI.

UE RF FR2
For UE RF FR2, now the following topics are included in the draft WID [5].
· 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)
· Beam correspondence requirements for RRC_INACTIVE and initial access
· Power-control tolerance
· Achieving better FR2 coverage and/or performance (dynamic dutycycle reporting, P-MPR reporting enhancements, etc.)
We support to have UL 256QAM for Rel-18, and in some specific scenarios, e.g. ToB industry, the high data rate would be very useful. We prefer to have the objective in FR2 WI rather than a SI.
For FR2-1 for 39GHz band, we don’t have strong view, it depends on the urgency of the operators’ request.
Regarding inter-band and intra-band DL/UL CA/DC RF enhancement in FR2-1, based on the experience for Rel-17 discussion, it would be better to have this kind of study according to clear band combination requests, otherwise, the discussion could be time consuming. 
The BC for RRC_INACTIVE and initial access has been discussed a lot in Rel-17, but no consensus can be reached. In our view, we think the existing BC requirements are applicable for all RRC modes. The UE Tx beam determination for both msg1 and msg3 in RACH procedure (in all RRC states) are up to UE implementation.
For power control tolerance, the issue had been discussed in previous releases, but we didn’t see big improvement from implementation perspective. We also doubt the meaningful gain if no obvious implementation assumptions have been changed.
For new proposal on better FR2 coverage and/or performance, we think it has low priority among the topics discussed in rounds of meetings. 
Proposal 2: It is proposed to consider UL 256QAM in Rel-18 FR2 WI. Requirements for inter-band, intra-band CA depends on requests from operators. 

FR2 multi-Rx reception
For RF part, the tentative objectives in the draft WID are:
· Introduce necessary requirement(s) for enhanced FR2 UEs 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]
We are ok to have separate discussion of FR2 multi-Rx reception with UE RF FR2, but considering the study and discussion in Rel-17 for FeMIMO on multi-panel reception, we think the necessity of new RF requirements should be fully justified based on further study.
Proposal 3: It is proposed to have a separate WI for FR2 multi-Rx reception. Necessity of new RF requirements should be fully justified based on further study. 
For RRM, there is no fundamental change in Rel-16 compared to Rel-15. The measurements per panel for L1-RSRP, BFD/CBD/BFR, CSI are supported in Rel-17, which is different from Rel-15/16. But the RRM/RLM measurements are not changed in our understanding.
In our view, RAN4 should focus on the critical requirements rather including optimizations when working on the first version of multi-Rx chain DL reception requirements. In our view, the simultaneous TCI switching delay requirements, L1-RSRP requirements, BFD/CBD/BFR requirements should be investigated and if needed the new requirements would be needed. For other requirements or requirement enhancement like L3-RSRP measurement handover, IBM capability covering dual TCI MIMO in the same CC are unnecessary. 
Due to limited TU for RRM, we should be careful not to introduce two many objectives. The same principle for RRM email thread to have a cap on the number of objectives should also be applied here.
So we would like to keep the minimum RRM objectives to meet the critical requirements of UE supporting FR2 multi-Rx reception.
RAN4 Testing Enhancements
The objectives for FR2-1 OTA testing for UEs with multi-panel reception and 4DL layer are as follows.

· Define a test methodology for RF/RRM/Demodulation requirements testing for devices that can receive/transmit simultaneously from multiple AoAs
· The multiple AoA test setup should enable testing of up to 2 DL Layers with dual polarization for each angle
· For RRM, the target should be 4 angles with 2 angles used simultaneously
· Define a test methodology for up to 4 DL MIMO layer demodulation testing
· Smartphone form factor should be the first priority, other UE types should also be discussed as 2nd priority
· Develop the related preliminary uncertainty assessments for the test methodologies
· Rel-15 and Rel-17 FR2 test methods should be used as the baseline. As such, the conclusions and agreements in TR 38.810 and TR 38.884 should be taken into account.
· The tests shall take the test system reuse, test system complexity and test time into account to keep the whole test costs within a reasonable level.
As the testing specific to UE with multi-panel reception, it should be based on the core requirements discussed in	FR2 multi-Rx reception WI. Based on that, the group can identify whether some new measurement procedure needs to be further developed. 
For dynamic OTA testing, compared to the existing multi-AoA tests and beam management tests, we do not see significant advantages, because what they all have in common is changing the AOAs in the UE coordinate system. Regarding the two scenarios including UE rotation and traveling, it is just an ideal assumption to simulate a real scenario. In fact, we know that dynamic OTA testing cannot replace field testing and only increase the complexity and cost of testing. Regarding dynamic performance testing, we think it makes more sense to do it in the field testing. Regarding benefits in device development, we agree, but this is implemented by the UE vendor itself and should not be specified in the specification.
Regarding Testing framework for FR2 FWA devices (PC1/PC5 in FR2), our view is that currently quite zone size of 30cm, 40cm and 50cm are already agreed by RAN5We see no need to develop a new testing framework for FWA.
Proposal 4: It is proposed to have Rel-18 OTA test SI only for UEs with multi-panel reception and up to 4DL layers for FR2-1. 
Conclusion
The contribution provides our views on Rel-18 enhancements for UE RF based on the Feb pre-meeting discussions.
Proposal 1: It is proposed to consider 4Tx, 8Rx for FWA UE and 3Tx simultaneous transmissions for two band inter-band UL CA/ENDC/SUL topics in Rel-18. Lower MSD for band combinations can be considered as a study phase in the FR1 WI.
Proposal 2: It is proposed to consider UL 256QAM in Rel-18 FR2 WI. Requirements for inter-band, intra-band CA depends on requests from operators. 
Proposal 3: It is proposed to have a separate WI for FR2 multi-Rx reception. Necessity of new RF requirements should be fully justified based on further study. 
Proposal 4: It is proposed to have Rel-18 OTA test SI only for UEs with multi-panel reception and up to 4DL layers for FR2-1. 
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