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1. Introduction
RAN#82 agreed a WF on Beam Correspondence in [1]. In the WF RAN#82 agreed that Beam Correspondence support is mandatory for all the FR2 UEs without capability signaling. The original UE capability signaling related to the Beam Correspondence UE feature 2-20 was even revised in [1] so the UE capability signaling indicates if the UE requires uplink beam sweeping for fulfilling the Minimum peak EIRP and Spherical coverage requirements. The corresponding RAN2 discussion document and CR to TS38.306 are prepared in the references [4] and [5] respectively.
Following the agreement of the RAN#82 WF also the CR to TS38.101-2 was revised in [2]. In this contribution we discuss how to capture the FR2 UE beam correspondence requirements into TS38.101-2 following the latest RAN#82 agreements and what kind of aspects and constraints need to be taken into account when designing new beam correspondence tolerance requirements introduced by [1].
2. Beam Correspondence requirements in TS38.101-2 
In this section we present our view how the RAN#82 WF agreements on the FR2 UE beam correspondence requirements should be captured into TS38.101-2. In the requirements the updated UE capability beamCorrespondenceWithoutUL-BeamSweeping [4] is utilized to distinguish two different type of UE supports for beam correspondence; using DL reference signals only or using DL reference signals and UL beam sweeping.

In our text proposal for TS38.101-2 we have still left the beam correspondence tolerance requirement section as TBD as technical details for that test case should be discussed separately. 
As a compromise RAN#82 agreed that in Rel-15 both SSB and CSI-RS downlink reference signals are provided in the Beam Correspondence test cases. It was recognized in the RAN#82 discussions that ideally the UE should have ability to select the beam for the UL transmission based on either SSB or CSI-RS. Thus, separate Beam Correspondence test cases, where only SSB or CSI-RS is indicated as DL reference signal for beam correspondence, would need to be developed as Rel-16 test case enhancement. 
Proposal 1: Introduce the following requirements in TS38.101-2
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If UE indicates support for beamCorrespondenceWithoutUL-BeamSweeping, UEs shall have the ability to select a corresponding beam for UL transmission based on DL measurements without relying on network-assisted UL beam management. e For power class 3 UEs the requirement is fulfilled if the UE’s corresponding UL beams satisfy the minimum peak EIRP according to Table 6.2.1.3-1 and spherical coverage requirements according to Table 6.2.1.3-3 in CONNECTED MODE without the uplink beam sweeping.

If UE does not indicate support for beamCorrespondenceWithoutUL-BeamSweeping and UE requires the uplink beam sweeping together with DL measurements to satisfy for its UL beams the minimum peak EIRP according to Table 6.2.1.3-1 and spherical coverage requirements according to Table 6.2.1.3-3 in CONNECTED MODE, the power class 3 UE shall also satisfy the Beam correspondence tolerance requirement in Section 6.6.4.1.
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3. Beam correspondence tolerance requirements
The RAN#82 agreed WF in [2] gives the following guidance for RAN4 to develop additional beam correspondence tolerance requirements: 
	· RAN4 should specify the procedure and a single tolerance level for beam correspondence by RAN#84 as follows 

· For each of the test points in the grid, two EIRP should be calculated.

· EIRP1 is calculated based on the beam the UE chooses autonomously (corresponding beam) to transmit in the direction of the incoming DL signal. Procedure is based on what is described in section  5.2.1.3.7 of TR38.810 (R4-1816258)

· No uplink beam sweeping is assumed

· EIRP2 is the best EIRP (beam yielding highest EIRP in a given direction) which is based on UL beam sweeping or TE scan

· RAN4 should specify the procedure how the best EIRP is defined and derived

· Delta EIRP = EIRP2-EIRP1

· The test grid points where beam correspondence is verified are the grid points where the UE meets the spherical coverage requirements as specified in 6.2.1.3 of TS38.101-2

· The Delta EIRP CDF is obtained from the Cumulative Distribution Function (CDF) computed using Delta EIRP from all test points.

· For power class 3 UEs which support beam correspondence in single FR2 band, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the following conditions

· [X]-percentile of delta EIRP CDF is no more than [Y] dB

· RAN4 to choose X between 80 and 100 by RAN#83  

· RAN4 to choose Y by RAN#84

· The presence of both SSB and CSI-RS signals is assumed and Type D QCL is maintained between SSB and CSI-RS.

· The presence of both SSB and CSI-RS signals is defined in either RAN4 or RAN5 specs. 




For the UE indicating that it needs UL beam sweeping for fulfilling the Minimum peak EIRP and Spherical coverage requirements the new beam correspondence tolerance requirement is the only requirement where UE’s beam correspondence is verified using DL reference signals only i.e. beam correspondence is done autonomously by the UE. For ensuring that UE autonomous beam correspondence works sufficiently well for all the UEs, it is important that the tolerance level of the beam correspondence tolerance requirement is sufficiently small. 
Observation 1: For UE indicating need for UL beam sweeping to fulfil the Minimum peak EIRP and Spherical coverage requirements, the beam tolerance requirement is the only requirement verifying that this UE is able to perform autonomous beam correspondence using DL reference signal only.
The minimum peak EIRP requirement in TS38.101-2 is currently defined as single requirement limit in [dBm] for each FR2 frequency band and corresponding UE power class. In similar manner in the tolerance requirements all the Delta EIRP values obtained from all the test points should fulfill a certain tolerance limit indicated as [Y] dB in the RAN#82 WF in [1]. When all the test points should fulfill a given requirement limit [Y] dB, X in [1] should be 100 meaning that 100-percentile of delta EIRP CDF is no more than [Y] dB. If not all the test points are required to fulfill the tolerance  requirement [Y] dB, these failing test points do not have any tolerance requirements. Thus, in these failing test points the UE performance could be so poor that beam correspondence might not work at all.  After agreeing the percentile point for the delta EIRP CDF RAN4 should agree the tolerance limit Y dB in the next two RAN4 meetings.

Proposal 2 : RAN4#90 to agree that the tolerance requirement limit is defined so that 100-percentile of delta EIRP CDF is no more than [Y] dB, i.e. X = 100. 
4. Conclusions
In the Proposal 1 of this contribution we present text proposal for the updated beam correspondence requirements following the RAN#82 agreements in [1]. The corresponding CR proposal is submitted in [3].
This contribution also discusses how to define new beam correspondence tolerance requirements introduced in [1].  We make the following observation and proposals on the beam correspondence tolerance requirements:

Observation 1: For UE indicating need for UL beam sweeping to fulfil the Minimum peak EIRP and Spherical coverage requirements, the beam tolerance requirement is the only requirement verifying that this UE is able to perform autonomous beam correspondence using DL reference signal only.
Proposal 2 : RAN4#90 to agree that the tolerance requirement limit is defined so that 100-percentile of delta EIRP CDF is no more than [Y] dB, i.e. X = 100. 
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