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Introduction
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In RAN4#89 meeting, beam correspondence (BC) requirement is defined [1], and further addition is discussed and WF is agreed in RAN#82 [2]. In the WF, it is mentioned that additional requirement should be defined in RAN4. This contribution discusses this new requirement.
 Discussion
BC requirement for each Power Class (PC) 
The BC feature is defined as mandatory with capability in the WF in RAN#82 [2]. There are two capabilities with this. Below is a part of agreed WF [2], 

· Beam correspondence is mandatory with the capability signaling definition as below (UE feature 2-20) 
· UE that fulfills the beam correspondence requirement without the uplink beam sweeping shall set the bit to 1
· UE that fulfills the beam correspondence requirement with the uplink beam sweeping shall set the bit to 0
· Beam correspondence requirement for all UEs consists of three requirements as follows:
· Req1: Minimum peak EIRP requirement
· Req2: Spherical coverage requirement
· Req3: Beam correspondence tolerance requirement

· 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 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
	


In the WF, new requirement for BC is established as Beam correspondence tolerance requirement (Req3), which is for bit 0 UE. Req3 consists of 2-parameter, X-percentile and Y dB described in [2], and X-percentile needs to be decided in RAN4#90. Figure 1 shows our understanding of Req3. Firstly, spherical EIRP1 (without UL beam sweep, using UL beam decided from DL beam) and spherical EIRP2 (with using UL beam sweep) are measured, and then, delta EIRP is calculated at all the spherical coverage measurement grids as shown in Fig. 1 (a), and CDF of delta EIRP is calculated as shown in Fig. 1 (b). The difference between EIRP1 and EIRP2 is defined as Delta EIRP (Delta EIRP = EIRP2-EIRP1). 
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(a) Illustration of delta EIRP
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(b) delta EIRP CDF
Figure 1 Concept of Beam Correspondence tolerance requirement

If “X” is not defined as 100%, we have to allow the specific larger delta EIRP as shown in Fig. 2 even though the value of Y is limited to be small. Moreover, if such larger delta EIRP is at peak or around 50% CDF, it causes narrower coverage or low uplink throughput. Because generally, NW coverage will be designed based on 3GPP spec such as peak or spherical requirement. Higher EIRP is important for UL peak throughput because higher SNR can be achieved higher modulation. One of the purposes for NR is to achieve higher throughput both uplink and downlink. If larger tolerance at peak EIRP is allowed, such UE does not perform maximum throughput in the NW which is not support UL beam sweeping. Such kind of UE spends NW resource because it takes much time to complete sending data.
Based on the background, we propose to limit tolerance requirement as follows.
Proposal 1: For beam corresponding requirement 3, the percentile “X” is defined as 100.
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	Figure 2 Considerable example of delta EIRP CDF

For the value of “Y”, it is also preferred to be minimized with the same reason. Larger “Y” prevents the UE from achieving maximum UL throughput in the NW that does not support UL beam sweep. Larger delta between EIRP1 and EIRP2 also debases user experience of its UE. Such kind of larger delta is not proper condition both NW and UE side. 
Observation 1: For tolerance requirement value “Y”, it shall be minimized for both NW and UE (user experience) perspective.

Conclusion
In this contribution, BC requirement 3 for beam tolerance is discussed based on the agreement of previous RAN plenary meeting. Considering the NW and UE impact, below proposal and observation are provided.

Proposal 1: For beam corresponding requirement 3, The percentile X is defined as 100.
Observation 1: For tolerance requirement value “Y”, it shall be minimized for both NW and UE (user experience) perspective.
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