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Introduction
[bookmark: _GoBack]In the previous RAN #82 meeting, the WF [1] on Beam Correspondence was approved to define the partial beam correspondence UE requirements with uplink beam sweeping as following 
· Clarify in TS 38.306 that beam correspondence (UE feature 2-20) is applicable only for FR2
· 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
· Uplink beam management (UE feature 2-30) is UE optional with capability signaling
· UE feature 2-30 shall be set to 1 if UE feature 2-20 is set to 0
· For the UE meeting the minimum peak EIRP and spherical coverage requirements without the uplink beam sweeping, the uplink beam management (UE feature 2-30) is optional
· RAN4 to define details of the beam correspondence tolerance requirements given in the next slide 
· Remove the contents of section 6.6.4 of the big CR to 38.101-2 in RP-182359  
· No change on the existing RAN4 agreement on minimum peak EIRP and spherical coverage requirements in TS 38.101-2 section 6.2.1.3 
· RAN4 to revise the test procedure for minimum peak EIRP and spherical coverage requirements so that the UE may rely on uplink beam sweeping during the test based on OEM declaration among the followings: 
· Using the downlink reference signals only
· Using the downlink reference signals and uplink beam sweeping
· 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
· The UE meeting Req1 and Req2 without the uplink beam sweeping is considered to have met Req3
· The UE meeting Req1 and Req2 with the uplink beam sweeping shall be tested against the beam correspondence tolerance requirement (i.e., Req3) in the next slide

Based on this WF, RAN4 needs to define additional beam correspondence RF requirements for the bit is 0 for 2-20 UE feature. However, RAN plenary did not provide a criteria how can decide the non-beam correspondence capable UE (rule-out UE) and partial beam correspondence capable UE with UL beam sweeping to derive the CDF [x]-percentile and [y] dB delta EIRP.
Therefore, firstly RAN4 need to align the simulation parameters to measure and draw the CDF curve with same UE parameters and understanding. In this paper, we propose the common assumption and initial simulation results for CDF curve for Req.3.
Clarification on partial BC capable UE (bit set 0 for 2-20 UE feature)
In WF, RAN plenary agreed to define additional BC requirements 3 when the UE meeting Req1 and Req2 with the uplink beam sweeping as follow 
· 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

In previous email discussion, one interested company provide the definition of delta EIRP value. However it is still unclear how can find EIRP1 by UE autonomously selection and which is the criteria to block the market entry for bad UE (non-BC capable UE using UL beam sweeping) as shown in following Figure1.



Figure 1. Best EIRP level by UL beam sweeping or TE scan

To derive the delta EIRP between EIRP2 and EIRP1, RAN4 need to decide how can find the EIRP1 by autonomously UE selection. 
Also, to measure the EIRP1 level, then RAN4 make consensus the bad UE rule-out criteria because RAN plenary already decided that all NR UE should be support beam correspondence as mandatory with capability.
So, RAN4 decide rule-out criteria, then Q1 and Q2 are naturally solved and RAN4 measure the delta EIRP level between EIRP1 and EIRP2 level.

Therefore, we can answer as following for two questions in Figure1.
· Q1: To derive delta EIRP level, how can RAN4 find the EIRP1 by autonomously selection?
· Ans1: First of all, RAN4 define rule out criteria for bad UE, then find the EIRP1 level only use the good UE (BC capable UE w/ UL beam sweeping)

· Q2: what is rule out criteria to block the market entry for bad UE (non-BC capable UE)?
· Ans2: RAN4 will decide [y]dB delta EIRP levels based on delta EIRP CDF curves according to beam inaccuracy. Based on the CDF curve RAN4 decide rule out criteria for bad UE.

Discussion on the criteria to rule out the bad UE

To find the rule-out criteria, RAN4 can assume that UE autonomously find the best beam ID (e.g. #B2) in figure 2 which is tiled x degree from the best beam direction.
Then calculate the delta EIRP between EIRP2 and EIRP1, then draw CDF curve for all measurements grid. And repeat this procedure according to x degree.


Figure 2. Calculate of Delta EIRP level assuming x degree tilted beam selected case

The reference CDF curve is x=5, we can compare the degradation from the reference CDF curve and the others. Then we can find the candidate boundary to satisfy the allowed delta dB such as [2dB] as shown in Figure 3.
It mean that RAN4 just allow 14 degree beam tilted autonomous selected UE can be satisfy the partial BC capable UE with UL beam sweeping.
So, based on the decided criteria for rule-out the bad UE, RAN4 specified the req. 3 using the CDF curve like as Figure 3 and Figure 4.
In Figure 4, the 2dB delta EIRP allow the 10 degree beam inaccuracy at 85 % CDF point when we consider 7.5 degree EIRP measurement grid.
Also 3dB delta EIRP allow 11 degree beam inaccuracy and at same CDF point. The difference of beam inaccuracy is just 1 degree difference between 2dB delta EIRP and 3dB delta EIRP.
[image: ]
Figure 3. CDF curve for decision of criteria for rule out of bad UE (non-BC capable UE)
[image: ]
Figure 4. Zoom in the CDF curve for decision of criteria for rule out of bad UE (non-BC capable UE)

To derive the rule-out criteria and define the req3. for partial beam correspondence UE (2-20 bit is 0, 2-30 bit is 1) we propose that interested companies will provide the simulation results at next meeting with our simulation method to verify the criteria and decide delta EIRP and CDF test point.
Simulation assumption for partial BC capable UE (Req.3)
In this section, we propose the simulation assumption and test methodology for the delta EIRP based on reasonable rule out criteria for band UE.

· Proposed simulation assumption
· Keep the EIRP measurement grid with 7.5 degree
· Consider same UE RF test parameters to derive Peak/Spherical EIRP requirements
· To draw the CDF curve, the EIRP1 is founded in EIRP2 beam direction
· For EIRP2, select EIPR2 measurement point meet the spherical EIRP requirement
· Assume the Beam inaccuracy [5,6,7,8,…20] with 1 degree step 
· For EIRP1, find EIRP1 measurement point in EIRP2 beam direction as shown in Figure 5
· Find delta EIRP statistic based on CDF curves


Figure 5. x degree inaccuracy beam selection in 3D spherical area

So, based on initial simulation results, we proposed as follow
Proposal 1: RAN4 need to collect the delta EIRP CDF curve, so interested companies provide their simulation results in next RAN4 meeting based on our proposal simulation assumption and test methodology.
Proposal 2: From the initial simulation results, we recommend the [3] dB delta EIRP at [85] % CDF curve.
Conclusion 
From the analyses of delta EIRP for partial beam correspondence NR UE (2-20 bit set to 0, 2-30 bit set to 1), we recommend how to measure the delta EIRP and draw CDF curve considering x deg. beam inaccuracy.
Based on the initial simulation results using the proposed test methodology, we proposed as follow
Proposal 1: RAN4 need to collect the delta EIRP CDF curve, so interested companies provide their simulation results in next RAN4 meeting based on our proposal simulation assumption and test methodology.
Proposal 2: From the initial simulation results, we recommend the [3] dB delta EIRP at [85] % CDF curve.
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EIRP2 : 
Best EIRP by UL beam sweeping or TE scan


Q1: How can find the EIRP1 by autonomously selection?

Q2: what is rule out criteria to block the market entry for bad UE (non-BC capable UE)?  



