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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
2.1.2	Remaining Open issues
2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
RAN4 88BIS (OCTOBER 2018)
· General
· NR Test methods SI ad-hoc meeting minutes R4-1814196 were approved [4]
· Test methods applicability
· WF R4-1813863 on test methods applicability for different UE power classes was agreed [3]:
	Agreements
· NR Test Methods in TS 38.810 were defined originally for handheld UEs and applicable to UE Power Class 3
· The test methodologies and procedures are applicable for other device types such as FWA, tablets, vehicle mounted UE etc. with DUT size defined in the TR 38.810
· At least the following test methods components are specific to different UE power classes
· Measurement grids for UE RF Tx and Rx measurements
· Noc level and feasible SNR range for UE demodulation and RRM test methodologies
· Next steps
· RAN4 will define methodology to extend the Noc level for other UE power classes. The respective Noc levels will be captured in the TS 38.101-4 and TS 38.133
· Adjusting the test methods to other UE power classes is up to RAN5
· RAN4 will send LS to RAN5 to inform on the agreements.


· LS R4-1814312 to RAN4 on test methods applicability for different UE power classes was agreed [5] capturing the agreements in [3]
· UE RF test methodology
· Antenna and beamforming assumptions for spherical coverage analyses were approved (R4-1813581, [34])
	Agreements
Proposal 1: Re-use the same antenna assumptions as outlined in the WF on measurement grids [2]
Proposal 2: Assume two 8x2 antenna arrays integrated in the UE for the spherical coverage analyses
Proposal 3: Assume the implementation loss for the antenna near the front is 5dB less than that for the antenna near the back
Proposal 4: Beam Steering Assumptions
· In the xz plane, assume 45o beam steering granularity (from 45o to 135o)
· In the xy plane, assume 22.5o beam steering granularity (from -90o to 90o)



· WF on measurement grid for beam peak search and spherical coverage was agreed (R4-1814310, [35])
	Background
· Two measurement grids are considered
· Beam Peak Search Grid: using this grid, the TX and RX beam peak direction will be determined using 3D EIRP (for TX beam peak direction) and 3D RSRP/Throughput/EIS measurements (for RX beam peak directions). 
· Spherical Coverage Grid: using this grid, the CDF of EIRP/EIS values in 3D is calculated to determine the spherical coverage performance. 
· TX and RX Beam Peak Search approaches currently defined in TR38.810 require a very large number of grid points which in effect yield long test times
· TX: The TX beam peak direction is found with a 3D EIRP scan (separately for each orthogonal polarization) with a grid points that is 10224 (2.5deg step size) using constant step approach or 7080 using constant density approach (using the charged particle implementation).
· RX: The RX beam peak direction is found with a 3D RSRP scan (separately for each orthogonal polarization) with a same grid points as 3D EIRP scan. The RX beam peak direction is where the maximum total component of RSRP is found.
· Based on the high relative RSRP accuracy of [±6] dB, the current assumption “The RX beam peak direction is where the maximum total component of RSRP is found.” can no longer be used to determine the RX beam peak direction if the search approach is solely based on RSRP.
· The minimum number of grid points and associated MU elements for EIRP/EIS spherical coverage test cases require the agreement of antenna and beamformer assumptions made this meeting in [R4-1813581 or R4-1813864]

Simulation Assumptions for Spherical Coverage
· Orientations/Rotations:
· 10000 random relative orientations between the simulated UE and the respective measurement grids will be analysed
· The rotations of UE/grid will be along q and f as well as around the beam peak
· The rotations along q will utilize a sin(q) weighting to assume a uniform sampling on the surface
· When using constant step size measurement grids, a theta-dependent correction shall be applied, i.e., the PDF probability contribution for each measurement point is scaled by sin(theta)

EIRP Spherical Coverage
· Using the agreed antenna & beamformer and simulation assumptions, companies are encouraged to determine the minimum number of grid points for PC3 EIRP spherical coverage test cases for MUs (at 50%-tile CDF) of 0.5, 1.0 and 1.5 dB
· The main analyses should be performed with the TX beam peak aligned on grid points
· Analyses may be performed for constant step as well as constant density grids
· Analyses for additional MUs are not precluded
· Options:
	MU
	Constant Step Size Grid with beam peak aligned on grid points
	Constant Density Grid with beam peak aligned on grid points

	0.5 dB
	# of Test Points:
10224 (2.5deg step size)
	# of Test Points:

	1.0 dB
	# of Test Points:
	# of Test Points:

	1.5 dB
	
	



TX Beam Peak Search
· Test time can be reduced by relaxing the reducing the min. number of grid points while increasing the MU of the TX Beam Peak Search 
· A concrete proposal for TX Beam Peak Search based on a coarse search (10o constant step size) and a fine search (2.5o constant step size) was presented in [R4-1813582] which could yield savings in test time
· Note: other angular step sizes are not precluded
· Options:
	MU
	Single Constant Step Size Grid
	Single Constant Density Grid
	Coarse&Fine Constant Step Size Grid
	Coarse&Fine Constant Density Grid

	0.5dB
	10224 (2.5deg step size)
	Grid Details:
# of Test Points:
	Coarse Grid Details:
Fine Grid Details:
# of Test Points:
	Coarse Grid Details:
Fine Grid Details:
# of Test Points:

	1dB
	Grid Details:
# of Test Points:
	Grid Details:
# of Test Points:
	Coarse Grid Details:
Fine Grid Details:
# of Test Points:
	Coarse Grid Details:
Fine Grid Details:
# of Test Points:

	1.5 dB
	Grid Details:
# of Test Points:
	Grid Details:
# of Test Points:
	Coarse Grid Details:
Fine Grid Details:
# of Test Points:
	Coarse Grid Details:
Fine Grid Details:
# of Test Points:



EIS Spherical Coverage
· Test time could be reduced by adopting an RSRQ based search as proposed in [R4-1813270]
· Using the agreed antenna & beamformer and simulation assumptions, companies are encouraged to determine the minimum number of grid points for PC3 EIS spherical coverage test cases for MUs (at 50%-tile CDF) of 0.5, 1.0 and 1.5 dB
· Analyses may be performed for constant step as well as constant density grids
· Analyses for additional MUs are not precluded
· Options:
	MU
	Constant Step Size Grid with beam peak aligned on grid points with EIS sweep
	Constant Density Grid with beam peak aligned on grid points
with EIS sweep
	Constant Step Size Grid with beam peak aligned on grid points with RSRQ search
	Constant Density Grid with beam peak aligned on grid points with RSRQ search

	0.5dB
	# of Test Points:
	# of Test Points:
	# of Test Points:
	# of Test Points:

	1dB
	# of Test Points:
	# of Test Points:
	# of Test Points:
	# of Test Points:

	1.5 dB
	# of Test Points:
	# of Test Points:
	# of Test Points:
	# of Test Points:



RX Beam Peak Search
· Test time can be reduced by relaxing the grid spacing of the constant step size grids while increasing the MU of the RX Beam Peak Search, e.g., as proposed in [R4-1813583], a 1dB accuracy of the RX beam peak search yields a constant step size spacing of 3.75o 
· Study MUs of 0.5dB, 1dB, and 1.5dB. Analyses for additional MUs are not precluded
· A concrete proposal for RX Beam Peak Search based on a coarse search (15o constant step size) based on throughput and a fine search (3.75o constant step size) based on EIS was presented in [R4-1813582] which could yield savings in test time
· EIS search time can be optimized based on coarse & fine search algorithms for power levels as outlined in [R4-1812704]
· As proposed in [R4-1813273], a coarse search based on RSRP with a subsequent EIS search could be used to reduce test time. 
· Options:
	MU
	Single Constant Step Size Grid
	Single Constant Density Grid
	Coarse&Fine Constant Step Size Grid
	Coarse&Fine Constant Density Grid

	0.5dB
	Search Based on:
Search Details: 
Grid Details:
# of Test Points:
	Search Based on:
Search Details: 
Grid Details:
# of Test Points:
	Coarse Search Based on: Throughput, EIS, RSRP, etc
Search Details: EIS vs RSRQ, EIS search algorithm
Coarse Grid Details:
Fine Grid Details:
# of Test Points:
	Coarse Search Based on: Throughput, EIS, RSRP, etc
Search Details: EIS vs RSRQ, EIS search algorithm
Coarse Grid Details:
Fine Grid Details:
# of Test Points:

	1dB
	Search Based on:
Search Details: 
Grid Details:
# of Test Points:
	Search Based on:
Search Details: 
Grid Details:
# of Test Points:
	Coarse Search Based on: Throughput, EIS, etc
Search Details: EIS vs RSRQ, EIS search algorithm
Coarse Grid Details:
Fine Grid Details:
# of Test Points:
	Coarse Search Based on: Throughput, EIS, etc
Search Details: EIS vs RSRQ, EIS search algorithm
Coarse Grid Details:
Fine Grid Details:
# of Test Points:

	1.5dB
	Search Based on:
Search Details: 
Grid Details:
# of Test Points:
	Search Based on:
Search Details: 
Grid Details:
# of Test Points:
	Coarse Search Based on: Throughput, EIS, etc
Search Details: EIS vs RSRQ, EIS search algorithm
Coarse Grid Details:
Fine Grid Details:
# of Test Points:
	Coarse Search Based on: Throughput, EIS, etc
Search Details: EIS vs RSRQ, EIS search algorithm
Coarse Grid Details:
Fine Grid Details:
# of Test Points:



Test Times
· Test vendors to provide approximate test times in RAN4#89 once an estimate of the dwell time is provided (considering the dwell time could have a significant impact on overall test time)



· TRP Measurement Grids were agreed (R4-1813865, [21])
· The following Draft CRs to TR 38.810 were endorsed
· R4-1813866 Draft CR to add TRP Measurement Grids Annex [22]
· R4-1812089 Draft CR to Correct Angles in QoQZ Procedure [7]
· R4-1813579 Draft CR to Adjust the IFF Coordinate System [18]

· RRM testing methodology
· WF on the remaining open issues for RRM test methods was approved (R4-1814311, [36])
	Agreements
· UE beam lock assumptions for RRM Test Methods
· From testability perspective UE beam lock may or may not be applied. 
· UE beam lock assumptions can be defined for each RRM test case for 1 AoA
· UE beam lock is not applied for 2 AoA case
· UE RX beam types definitions
· “Fine” UE RX beams - beams used to define UE RF requirements (e.g. EIS, EIS spherical coverage)
· “Rough” UE RX beams - beams which UE is using for RRM measurements (e.g. for SSB measurements) 
· Note: The beam peak directions, antenna gains and spherical coverage for “fine” and “rough” beams can be different. The number of beams in the respective codebooks can be different.
· Beam peak definition
· UE RX beam peak is the RX beam peak defined for the UE RF in TS 38.101-2 (i.e. beam peak corresponding to the “fine” beams)
· SNR definition
· SNRRP – OTA reference point SNR
· SNRBB – baseband SNR
· The following types of RRM test cases can be supported by the NR Test Methods
· Type 1 RRM test cases: RRM test cases are designed under assumption that UE is using “fine” UE RX beams 
· Type 2 RRM test cases: RRM test case are designed under assumption that UE is using “rough” UE RX beams
· Note: It is up to RRM room to identify which test cases are Type 1 or 2
· Scenarios for RRM test cases which can be supported by the NR Test Methods
· Scenario #1: 1 AoA with signal coming from the UE RX beam peak direction
· Scenario #2: 1 AoA with signal coming from the non UE RX beam peak direction
· Scenario #3: 2 AoA
· Signal directions
· Option 1: One signal comes from the UE RX beam peak direction. The other signal comes from the non RX beam peak direction
· Option 2: Both signals come from the non-beam peak directions
· Assumption is that the respective signal and noise levels per AoA at the reference point will be defined in the test description
· Note 1: Type 1 and Type 2  RRM test cases can be used for either scenario
· Note 2: it is up to RRM room to decide whether any of the scenarios can be used for RRM test case definition.
· The following modes of Side condition emulation can be supported by the NR Test Methods
· Mode 1: TE emulates target SNR conditions
· Scenario 1/2: TE transmits desired signal and artificial noise jointly. The noise power is set to reach target SNR conditions in the reference point
· Scenario #3: TE can transmit both desired and noise signals from both directions. 
· Option 1: Same noise level can be applied for both tested directions.
· Option 2: Different noise levels can be applied for different directions.
· Mode 2: TE emulates desired signal only without artificial noise
· Note: It is up to RRM room to select applicable mode for each test case
· For Scenarios 1&2 and Mode 1 (TE transmits desired signal and artificial noise)
· Noc level is selected such that SNRRP = SNRBB + [X] dB
· Follow the methodology used for UE demodulation to derive the SNR level but with different antenna gain assumptions specific to different scenarios
· X value
· Option 1: X = 1 dB
· Option 2: other values are not precluded. Companies can bring proposals.
· Whether higher Noc level shall be supported can be discussed in the RRM test cases and not precluded from testability perspective. (Note: feasible SNR range can be smaller than for the case of Noc1) 
· Noc level definition and SNR range
· Option 1: Use same methodology as the one used for UE demodulation (agreed in R4-1811892)
· The UE antenna gain assumptions shall be changed to account for difference in the antenna gains at UE side for RRM requirements (difference between fine and rough beams)
· Option 1: Use UE RX antenna gain difference between peak EIS and 50%-ile EIS spherical coverage for PC3
· Option 2: other options not precluded
· Option 2: Use coverage requirements
· The coverage requirements are in the process of being agreed for fine beams and can be used directly.
· For rough beams, the same method is used but with values changed to account for difference in the antenna gains at UE side for RRM requirements (difference between fine and rough beams)
· Further identify assumptions on UE RX beam antenna gain difference relative to the UE RX beam peak antenna gain for Noc definition under assumption of using “rough” beams
· Companies are encouraged to bring comparison of the UE spherical coverage for “rough” and “fine” beams
· Analysis can be done under assumption that UE supports [N] beams codebook for “rough” UE RX beams
· Option 1: N = 4
· Option 2: N = 8
· Other options are not precluded
· Whichever option company chooses it is required to ensure that UE is compliant with RRM requirements
· Notes: Based on TR 38.133 section 9.2.5.1
· Mpss/sss_sync_w/o_gaps: For a UE supporting power class 1(fixed wireless access), Mpss/sss_sync=40. For a UE supporting power class 2(vehicle mounted), Mpss/sss_sync_w/o_gaps = [24].  For a UE supporting power class 3 (handheld), Mpss/sss_sync_w/o_gaps = [24]. For a UE supporting power class 4, Mpss/sss_sync_w/o_gaps =TBD 
Mmeas_period_w/o_gaps: For a UE supporting power class 1 (fixed wireless access), Mmeas_period_w/o_gaps = 40. For a UE supporting power class 2 (vehicle mounted), Mmeas_period_w/o_gaps = [24]. For a UE supporting power class 3 (handheld), Mmeas_period_w/o_gaps = [24]. For a UE supporting power class 4, Mmeas_period_w/o_gaps =TBD.



· The following Draft CRs to TR 38.810 were endorsed
· R4-1813576 Draft CR to introduce Simplified DFF for single active probe scenario RRM test cases [30]
· UE demodulation test methods
· The following Draft CR to TR 38.810 was endorsed
· R4-1812082 Draft CR on SNR range for Demodulation requirements [32]
· Channel modelling
· The following Draft CR to TR 38.810 was endorsed
· R4-1813873 Draft CR on FR2 channel models delay quantization grid [23]

RAN4 89 (NOVEMBER 2018)
· General
· NR Test methods SI ad-hoc meetings minutes R4-1816450 and R4-1816741 were approved [39, 40]
· The following Draft CR to TR 38.810 was endorsed
· R4-1814555 Draft CR on Test methods applicability to FR2 UE power classes [37]
· UE RF test methodology
· Main session agreements
	· For PC3 UE, allow the EIRP spherical coverage measurement to be performed without having to have the beam peak having to be placed on a grid point, e.g., for coarse grids of beam peak searches.

· For PC3 UE, allow the EIS spherical coverage measurement to be performed without having to have the beam peak having to be placed on a grid point, e.g., for coarse grids of beam peak searches.

· For the test procedure for Tx peak beam search and EIRP spherical coverage, during the test at the each points in the measurement grid it is not precluded that DUT can transmit the power through two polarizations simultaneously
We need to consider to enable two polarizations transmissions from TE. If it is not feasible, we need to consider whether polarization gain shall be considered as part of core requirements. 




· AH agreements
	· Metrics used for the Tx beam peak search: 
· Single fine grid approach: EIRP is used
· Coarse & Fine grid approach: EIRP is used for both grids
· Metrics used for the Rx beam peak search:
· Single fine grid approach: EIS metric is used
· Coarse & Fine grid approach: 
· EIS/Throughput metric is used for Coarse grids; 
· EIS metric is used for Fine grids



· WF on measurement grid for beam peak search and spherical coverage was agreed (R4-1814310, [35])
	· Proposal 1: In the MU budget for the respective test cases, add the 
· mean error as a systematic error
· Standard deviation as an MU element with ‘actual’ distribution of the probability (with divisor 1) in the DUT Measurement Stage
· Proposal 2: In the MU budget for the respective test cases, add the 
· Offset5%CDF as a systematic error
· Proposal 3: MU for Beam Peak Search shall be based on a statistical approach
· Proposal 4: Consider beam peak search grids with a systematic error of “Beam Peak Search” of 0.5dB, i.e.,
· Constant density grid with at least 800 grid points
· Constant step size grid with at least 1106 grid points
· Proposal 5: The simulation assumptions [in Slide 8] need to be added to Annex G of [38.810]
· Proposal: For the case when the target CDF is not met with any EIRP values, it is proposed to determine the min. EIRP at the target CDF based on an interpolation of the CDF curve between the raising edges located right above the CDF target and right below the target. For the case where the target CDF is met with one more or EIRP value, define the min. EIRP at the target CDF as the min. EIRP value that meets the CDF target.
· Proposal 6: Require EIRP spherical coverage grids with at least 200 unique measurement points, i.e., 
· constant density grid with at least 200 grid points: STD of 0.11dB and 0dB Mean Error
· constant step size grid with at least 266 grid points: STD of 0.12dB and 0dB Mean Error
· Proposal 7: Require EIS spherical coverage grids with at least 200 unique measurement points, i.e., 
· constant density grid with at least 200 grid points: STD of 0.11dB and [DL power step size] Mean Error
· constant step size grid with at least 266 grid points: STD of 0.12dB and [DL power step size] Mean Error
· Proposal 8:  The EIRP/EIS results from the EIRP/EIS beam peak search with the measurement grid proposed in Proposal 4 could be re-used for EIRP/EIS spherical coverage
· Proposal 9: Coarse & fine beam peak search approaches could be used to further reduce test time
Proposal 10: The EIRP/EIS spherical coverage performance can be determined from the corresponding EIRP/EIS coarse beam peak search



· LS to RAN5 to inform on the summary of RAN4 conclusion on measurement grids was agreed (R4-1816744, [57]) 
· The following Draft CRs to TR 38.810 were endorsed
· R4-1816260 Draft CR on EIRP measurement procedure  [43]
· R4-1814605 Draft CR to update TRP Measurement Grids Annex [47]
· R4-1816716 Draft CR on Measurement grid point for Beam Peak direction search and Spherical Coverage [56]
· R4-1814840 Draft CR to correct QoQZ Procedure Applicability [58]
· R4-1815624 Draft CR to Revise formula for FR2 OTA EIS metric [59]

· RRM testing methodology
· WF on Test methods for FR2 RRM testing was agreed (R4-1816742, [41])
	Test method for Scenario #1 (Agreement from NR Test Methods SI ad-hoc meeting notes)
· SCENARIO #1: 1 AOA WITH SIGNAL COMING FROM THE UE RX BEAM PEAK DIRECTION
· From test methodology perspective support Scenario#1 with Type 1 RRM test cases ( UE uses “Fine” RX beams)
· Mode 1: TE emulates target SNR conditions 
· Use Noc level of -155dBm/Hz for PC3 UE in n260
· Note: the feasible SNR will be provided by TE vendors and included in TR 38.810
· Mode 2: TE emulates desired signal only without artificial noise
· From test methodology perspective support Scenario#1 with Type 2 RRM test cases ( UE uses “Rough” RX beams)
· Mode 1: TE emulates target SNR conditions 
· Noc = Noc1 + Y dB
· Noc1 is the Noc level for the case of Scenario 1 and Type 1 RRM test cases
· Y = [7] dB for PC3 UE (using fine beam peak direction during the test, see slide 4)
· Mode 2: TE emulates desired signal only without artificial noise

Test method for Scenario #2 (Agreement from NR Test Methods SI ad-hoc meeting notes)
· SCENARIO #2: 1 AOA WITH SIGNAL COMING FROM THE NON UE RX BEAM PEAK DIRECTION
· From test methodology perspective support Scenario#2 with Type 1 RRM test cases ( UE uses “Fine” RX beams)
· Mode 1: TE emulates target SNR conditions 
· Noc = Noc1 + X dB
· Noc1 is the Noc level for the case of Scenario 1 and Type 1 RRM test cases
· X derived based on EIS spherical coverage requirement (i.e. difference between the peak EIS and [50]%-tile EIS)
· Mode 2: TE emulates desired signal only without artificial noise
· From test methodology perspective support Scenario #2 with Type 2 RRM test cases ( UE uses “Rough” RX beams)
· Tested directions:
· Option 2A: Any single direction which is covered by 50% percentile EIS spherical coverage of the DUT
· Mode 1: TE emulates target SNR conditions 
· Noc = Noc1 + X + Z dB
· Noc1 is the Noc level for the case of Scenario 1 and Type 1 RRM test cases
· X derived based on EIS spherical coverage requirement (i.e. difference between the peak EIS and [50]%-tile EIS)
· Z is [8] (Use [8] dB intermediate value. Further refine the values in RAN4 #90 (as a part of maintenance). Any values can be considered based on companies’ simulation results (see slide 4). 
· Mode 2: TE emulates desired signal only without artificial noise

Antenna gain difference between the rough and fine beams for Noc derivation
· Antenna gain difference between the rough and fine beams for Noc derivation for RRM test methods for PC3 UE
· Gain difference in the RX beam peak direction (scenario #1): Y=[7] dB (Applied for slide 2)
· Peak antenna gain difference: [5] dB (Applicability is FFS) 
· Minimum absolute gain of rough beams over the best 50% of the sphere in which spherical EIS is met relative to the gain of 50%-tile CDF of fine beams antenna gains:  
· Use Z=[8] dB intermediate value (Applied for slide 3)
· Further refine the values in RAN4 #90 (as a part of maintenance). Any values can be considered based on companies’ simulation results. 
· Companies are encouraged to bring simulation results to compare fine/rough antenna gain difference over the best 50% of the sphere in which spherical EIS is met. Simulation assumptions:
· Reuse RF room assumptions for PC3 UE spherical coverage analysis (R4-1801202 slides 5 & 8)
· Results are provided at least for the case of 1 panel and 4x1 array. If this case does not meet spherical EIS requirements, companies shall provide results for other cases where UE meets spherical EIS requirements.
· UE RX codebooks: 
· Fine beam codebook: Implementation specific
· Rough beam codebook: At least results for 1 beam codebook are provided
Test method for Scenario 3 (2AoAs)
· SCENARIO #3: 2 AOAS
· From test methodology perspective support Scenario#3 with the following method for tests with two UE RX  fine beams or  two rough beams cases.
· Mode 1:
· Test directions:
· Both signals come from the non RX beam peak directions
· The angle between two probes should match the relative probe spacing of 30, 60, 90, 120, 150 and UE is in the directions in which the UE RRM test cases can be performed. 
· Both directions which are covered by [50%] percentile EIS spherical coverage of the DUT
· Noc level:
· Fix the identical noise level for two active probes, then control the desired signal level to reach target SNR or SINR at reference point. 
· The noise level is the same as that for 1AoA with non-peak beam direction in Scenario 2 based on the UE beam type (fine/rough). 
· SINR control:
· Case 1: TDM transmissions from 2 probes 
· Each probe transmits both signal and artificial noise in TDM manner
· SNR would be the same as the value in 1AoA case with non-peak beam direction in Scenario 2 based on the UE beam type(fine/rough).
· Case 2: Simultaneous transmissions from 2 probes 
· The lower bound of maximum feasible SINR
· Use maximum gain difference between the 2 directions when signals and artificial noise are received on the same UE Rx beam to determine SINR
· The antenna gain difference for dual directions on the same UE RX beam (decided by D defined in slide 8 and 9) will be further discussed in the RRM room as a part of performance requirements definition
· Lower bound of SINR can be derived based on the Equations in slide 7.
· The upper bound of maximum feasible SINR
· Consider the ideal rejection from the direction of interfering probe.
· Upper bound of SINR is the SNR transmitted from signal probe.
· Mode 2:
· Support methodology for RRM tests without any artificial noise and with signal levels derived based on the defined side conditions for 2AOAs scenario.
· Case 1: TDM transmission for 2 probes 
· Each probe only transmits signal without artificial noise
· SNR can be derived as the ratio of the desired signal power level and UE noise level
· Case 2: Simultaneous transmission for 2 probes
· The lower bound of maximum feasible SINR
· Use maximum gain difference between the 2 directions when signals are received on the same UE Rx beam to determine SINR
· The antenna gain difference for dual directions on the same UE RX beam (decided by D defined in slide 8, and 9) will be further discussed in the RRM room as a part of performance requirements definition
· Lower bound of SINR can be derived based on the Equations in slide 8.
· The upper bound of maximum feasible SINR
· Consider the ideal rejection from the direction of interfering probe.
· Upper bound of SINR is the SNR transmitted from signal probe.
· SINR Equation for Mode 1 case 2
· Signal probe: P1; Interference probe: P2
· 
· Since would be at least 6dB higher than Noise floor, then we can have the following equation to derive the SINR1
· , where D=G2/G1 is the antenna difference for dual directions.
· SINR Equation for Mode 2 case 2
· Signal probe: P1; Interference probe: P2
· 
· Assume  > Noc level, and Noc level would be at least 6dB higher than Noise floor, then we can have the following equation to derive the SINR1
· , where D=G2/G1 is the antenna difference for dual directions.
Noc level for multi-band devices and CA case
· Noc levels in the WF are derived for the case of single carrier and single band device. The Noc levels shall be further adjusted for multi-band devices and CA case to take into account corresponding EIS relaxations defined in TS 38.101-2.



· The following Draft CRs to TR 38.810 were endorsed
· R4-1815848 Draft CR on Direction selection for NR FR2 RRM testing [67]
· R4-1816743 Draft CR on SNR and Noc feasibility for NR FR2 RRM testing [69]

· UE demodulation testing methodology
· The following Draft CR to TR 38.810 was endorsed
· R4-1816745 Draft CR on FR2 demod: Noc and Band groups update [72]

EMAIL APPROVAL AFTER RAN4 89
· Combined CR R4-1816258 to the NR Test Methods TR 38.810 with an implementation of Draft CRs endorsed in RAN4 #88bis and #89 was email approved [38]

2.4.2	Remaining Open issues
· RRM test methods
· difference between the minimum absolute antenna gain of rough beams over the best 50% of the sphere in which spherical EIS is met and the fine beams antenna gain corresponding to the 50%-tile CDF (intermediate value Z = [8] dB, and further refining the values are needed).
· [bookmark: _Hlk531178764]For 2AoAs scenario, study the antenna gain difference for dual directions on the same UE RX beam. (note: the issue shall be further discussed as a part of RRM performance requirements definition)
· RF test methods
· FFS whether to modify the Tx peak beam search and EIRP spherical coverage measurement test procedure to enable two polarizations transmissions from TE.
· TR 38.810 EIS test metric is recommended to be further discussed in the UE RF session to check its applicability to different UE RF architectures. Current agreements shall be basis for on-going RAN5 work.

2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.

RAN4 88bis (October 2018)
1. R4-1813063 “MU improvement proposal by promoting the white or similar box approach”  Sony Mobile
1. R4-1813453 “On NR Test Methods applicability to different UE device types” Intel Corporation
1. R4-1813863 “Way forward on NR Test Methods Applicability to different UE Power Classes” Intel Corporation
1. R4-1814196 “Testability evening ad-hoc meeting minutes” Intel Corporation
1. R4-1814312 “LS to RAN5 on test methods applicability for different UE power classes” Intel
1. R4-1814313 “Way forward on the remaining open issues for RRM test methods” Intel Corporation, Anritsu
1. R4-1812089 “draft CR to TR38.810 to Correct Angles in QoQZ Procedure” Keysight Technologies UK Ltd
1. R4-1812116 “Discussion on the test procedure for FR2 spherical measurement” ANRITSU LTD
1. R4-1812490 “Discussion on measurement grid for beam peak search” LG Electronics Inc. 
1. R4-1812491 “Draft CR for Measurement grid points for beam peak search” LG Electronics Inc.
1. R4-1812672 “Consideration of test time for EIRP measurements” Samsung
1. R4-1812704 “One approach for peak search EIS measurement” NTT DOCOMO, INC.,
1. R4-1813270 “Discussion on UE EIS CDF testing methodology” Rohde & Schwarz
1. R4-1813272 “On Different Spherical Quadrature Techniques for TRP Calculations” Rohde & Schwarz
1. R4-1813273 “Discussion on Rx Beampeak search” Rohde & Schwarz
1. R4-1813525 “On Rx beam peak search methods” Intel Corporation
1. R4-1813573 “Draft CR on measurement grids in TR38.810” CATR
1. R4-1813579 “draft CR to 38.810 to Adjust the IFF Coordinate System” Keysight Technologies UK Ltd
1. R4-1813582 “On Coarse&Fine TX Beam Peak Search Measurement Approach” Keysight Technologies UK Ltd
1. R4-1813583 “On Coarse&Fine RX Beam Peak Search Measurement Approaches” Keysight Technologies UK Ltd
1. R4-1813865 “On TRP Measurement Grids” Keysight Technologies UK Ltd
1. R4-1813866 “DraftCR to TR38.810 to add TRP Measurement Grids Annex” Keysight Technologies UK Ltd
1. R4-1813873 “Draft CR on FR2 channel models delay quantization grid” Intel Corporation
1. R4-1812087 “SNR range for UE RRM test cases in 38.133” ANRITSU LTD
1. R4-1812208 “Remaining details of the NR FR2 RRM testing methodology” Intel Corporation
1. R4-1812689 “Discussion on spatial SINR distribution and AWGN generation for NR FR2 RRM testing with 2 AoAs”	Rohde & Schwarz
1. R4-1812690 “Discussion on directions selection for NR FR2 RRM testing” Rohde & Schwarz
1. R4-1813264 “Signal and SNR/SINR control for RF2 RRM testing” Qualcomm Incorporated
1. R4-1813575 “Introduce Simplified DFF for single active probe scenario RRM test cases” Keysight Technologies UK Ltd
1. R4-1813576 “draft CR to introduce Simplified DFF for single active probe scenario RRM test cases” Keysight Technologies UK Ltd
1. R4-1813580 “On Re-Using EIS Spherical Coverage Results for RRM” Keysight Technologies UK Ltd
1. R4-1812082 “SNR range for Demodulation requirements” ANRITSU LTD
1. R4-1812209 “Remaining details of the NR FR2 UE Demodulation testing methodology” Intel Corporation
1. R4-1813581 “Antenna and Beamforming Assumptions for Spherical Coverage Analyses” Keysight Technologies UK Ltd
1. R4-1814310 “Way Forward on Measurement Grids for Beam Peak Search & Spherical Coverage” Keysight Technologies, Rohde&Schwarz
1. R4-1814311 “WF on remaining issue for RRM test methods” Intel, Anritsu

RAN4 89 (November 2018)
1. R4-1814555 “Draft CR to TR 38.810 – Test methods applicability to FR2 UE power classes” Intel Corporation
1. R4-1816258 “Combined CR to TR 38.810 after RAN4 #88bis and RAN4 #89” Intel Corporation
1. R4-1816450 “NR Test Methods SI ad-hoc meeting notes” Intel Corporation
1. R4-1816741 “Second NR test methods AH meeting minutes” Intel Corporation
1. R4-1816742 “WF on Test methods for FR2 RRM testing” Qualcomm
1. R4-1814521 “Measurement time savings for multi-beam 3D EIRP scans using beam sweeping” Fraunhofer HHI, Fraunhofer IIS, Spirent
1. R4-1816260 “Draft CR for TR38.810 - EIRP measurement procedure” Intel Corporation, Rohde & Schwarz, Keysight, Apple
1. R4-1814419 “On Min. EIRP at target CDF for spherical coverage” Keysight Technologies UK Ltd, Rohde & Schwarz
1. R4-1814513 “EIRP measurement grids with test time” Samsung
1. R4-1814514 “Draft CR to TR 38.810: EIRP measurement grids” Samsung
1. R4-1814605 “DraftCR to TR38.810 to update TRP Measurement Grids Annex” Keysight Technologies UK Ltd
1. R4-1814813 “Discussion on measurement grids for EIRP spherical coverage and TX beam peak search” LG Electronics Finland
1. R4-1814837 “On EIRP Spherical Coverage Measurement Grids” Keysight Technologies UK Ltd
1. R4-1814838 “On EIS Spherical Coverage Measurement Grids” Keysight Technologies UK Ltd
1. R4-1815334 “Implementing Constant Density Measurement Grids in an Optimal Way” EMITE
1. R4-1815394 “On Spherical Coverage Measurement Grids for NR FR2” Rohde & Schwarz
1. R4-1815395 “Beam Peak and Spherical Coverage Procedure” Rohde & Schwarz
1. R4-1816261 “On Beam Peak Search Measurement Grids” Keysight Technologies UK Ltd
1. R4-1816262 “WF on measurement grid for beam peak search and spherical coverage for PC3 Ues” Keysight Technologies UK Ltd
1. R4-1816716 “Draft CR to 38.810 Addition of Beam Peak direction search and Spherical Coverage” Rohde & Schwarz
1. R4-1816744 “LS on Measurement Grids” Keysight Technologies UK Ltd
1. R4-1814840 “DraftCR to TR38.810 to correct QoQZ Procedure Applicability” Keysight Technologies UK Ltd
1. R4-1815624 “dCR for 38.810: Revise formula for FR2 OTA EIS metric” Qualcomm Incorporated
1. R4-1815626 “On OTA EIS metric in FR2” Qualcomm Incorporated
1. R4-1814472 “Discussion on RRM testing methodology” Samsung
1. R4-1814526 “RRM update, 1 AoA with signal coming from the RX beam peak direction” ANRITSU LTD
1. R4-1814553 “Remaining details of the NR FR2 RRM testing methodology” Intel Corporation
1. R4-1814947 “Wide Beams and Narrow Beams in FR2” Qualcomm Incorporated
1. R4-1815343 “Noc level definition and SNR range for RF2 RRM testing” Qualcomm Incorporated
1. R4-1815696 “Draft CR to TR 38.810 – RRM testing methodology” Intel Corporation
1. R4-1815848 “Draft CR on Direction selection for NR FR2 RRM testing” Rohde & Schwarz
1. R4-1816259 “Spherical coverage performance for UE RRM requirements” Intel Corporation
1. R4-1816743 “Draft CR on SNR and Noc feasibility for NR FR2 RRM testing” Rohde & Schwarz
1. R4-1814554 “Remaining details of the NR FR2 UE Demodulation testing methodology” Intel Corporation
1. R4-1815697 “Draft CR to TR 38.810 – UE demodulation testing methodology” Intel Corporation
1. R4-1816745 “FR2 demod: Noc and Band groups update” ANRITSU LTD


v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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