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Introduction
During RAN#89-e, a WI was approved relating to developing high speed train requirements for FR2. 
Part of the WI objectives is to evaluate if PC4 UE requirements need to be updated. 
Objective on UE core requirement copied from the WID in [1]:
· Specify the UE RF core requirements for power class 4 if identified 
· Introduction for beam correspondence requirements for PC4 if identified 

UE RF WF at RAN4#98-bis-e with regards to Beam Correspondance
At RAN4#98-bis-e a WF on HST for FR2 was agreed in R4-2105491[3]. For Beam Correspondence requirements the following is stated:
· For Rel-15 Beam Correspondence: 
Option 1 (Samsung/Qualcomm/Ericsson/ZTE/Nokia): BC bit-0 UE is not allowed, i.e., UE shall meeting the minimum peak EIRP requirement and spherical coverage requirement with its autonomously chosen UL beams and without uplink beam sweeping.
Option 2 (Huawei): No need to mandate FR2 HST UE support BC bit-1. 
· For Rel-16 Beam Correspondence: 
FFS the necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16
FFS the necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16



[bookmark: _Ref178064866]Discussion on Beam Correspondence
In the discussion paper “Consideration on UE beam and pwr requirements for FR2 HST” (R4-21xxxx) we analyze and propose to limit the spherical coverage requirements as well as increasing the output pwr for HST FR2 UEs. 
Background: The support for Beam Correspondence is fundamental for FR2 operation. By means of beam correspondence, the UE can determine its TX beam used for transmission to a gNB based on knowledge of the RX beam used to receive data from the said gNB.
A UE supporting beam correspondence can transmit an UL signal in the direction of receiving a received DL reference signal. Beam correspondence is important both in connected mode and for initial access. For the latter, the random-access response and msg4 are spatially QCL with the SSB (same DL beam), but there are no means for the UE to form its UL beams (msg1 and msg3) other than beam correspondence.
The current (not mandatory) Rel-15 requirements on beam correspondence are only verified in connected mode and assumed to be met if the UE meets the spherical coverage requirements. However, for a UE with inadequate beam correspondence support (compliance with the spherical coverage requirement is optional), the determination of the TX beam for connected mode operation must be improved by SRS sweeping. These UEs would not indicate beamCorrespondenceWithoutUL-BeamSweeping in their UE capability and would have to rely on UL SRS (beam) sweeping. 
During the discussion on Beam Correspondence requirements for HST FR2 at the RAN4#98-e meeting several companies argued for excluding Beam Correspondence with “Bit-0” I.e. without beam sweeping (I.e. UE not indicating support of “beamCorrespondenceWithoutUL-BeamSweeping”).
Observation 1: In a HST deployment scenario there is a need for UEs to support BC without sweeping.
Beam correspondence with UL beam sweeping is also not possible at initial access.
As of now there is no beam correspondence requirement for PC4 and PC4 UE is to be considered as the baseline UE Power Class for HST FR2. 
As stated in TS38.101-2 for Beam Correspondence:
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The beam correspondence requirement for power class 3 UEs consists of three components: UE minimum peak EIRP (as defined in Clause 6.2.1.3), UE spherical coverage (as defined in Clause 6.2.1.3), and beam correspondence tolerance (as defined in Clause 6.6.4.2). The beam correspondence requirement is fulfilled if the UE satisfies one of the following conditions, depending on the UE's beam correspondence capability IE beamCorrespondenceWithoutUL-BeamSweeping, as defined in TS 38.306 [14]:
Several companies have been suggesting limiting spherical coverage requirements for HST FR2 UE’s we therefore propose to define new Beam Corresponding requirements for HST FR2 UE’s that are not coupled to spherical coverage requirements.
Proposal 1: Beam correspondence requirements for HST FR2 UE’s are needed.

Conclusion
Based on the summary in clause 2 we propose and observe the following: 
Observation 1: In a HST deployment scenario there is a need for UEs to support BC without sweeping.
Proposal 1: Beam correspondence requirements for HST FR2 UE’s are needed and shall be without UL beam sweeping.
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