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Topic #1: System parameter assumption, UE architecture and conditions of UE RF requirement
1.1  TRP to module pairing 
Option 1: UE assigns ‘first’ module to track TRP that yields highest RSRP among all combinations of modules and TRPs. The best of the other modules is assigned to track the other TRP
Option 2: Use max[log(1+SINR_AoA1) + log(1+SINR_AoA2)] to select the best module/beam for each TRP
Option 3: Up to UE implementation. No need to reach an agreement.
GTW Agreement: 
· Take Option 1 as the baseline assumption for simulation.
· Companies are expected to clarify the assumptions whether RSRP or SINR is used for simulation.
1.2  On module splitting 
Agreement: Up to UE implementation. No need to further discuss it given the RAN4 agreement on “antenna module” and “panel”

1.3  UE capability for mDCI
Agreement:
· The same requirement shall be applied to the UEs supporting either of the following two capability combinations:
· UE capabilities “multiDCI-MultiTRP-r16” and “overlapPDSCHsFullyFreqTime-r16”.
· UE capability “multiDCI-MultiTRP-r16” and “overlapPDSCHsInTimePartiallyFreq-r16”.
· No need to discuss and define the RF requirement for the UEs only supporting “multiDCI-MultiTRP-r16”.

1.4  Impact on single AoA performance
Agreement:
It is up to UE implementation how many panels are activated for multi-Rx UEs during legacy (before R18) requirement verification.

1.5  On MMSE-IRC
Agreement:
It is up to UE implementation what receiver is used meeting the RF requirement
· In the simulation, take min[SINR_AoA1, SINR_AoA2] >= -1dB as Pass/Fail criterion
Topic #2: UE RF requirement details
2.1  High level UE RF requirement 
2.1.1 Confirm requirement concept
GTW Agreement: 
· Confirm the baseline requirement concept (e.g. go or no-go) as the agreed requirement concept

2.2  Data bias in agreed TE assumptions
Proposals
· Option 1: ‘Bias due to agreed TE constraints’ is not the correct conclusion – If so, please provide explanation
· Option 2: The UE requirement specification as well as the compliance verification condition are based on and limited to the UE’s declared alignment options per TR38.810, Annex C (R4-2304603).
· Define just a single permitted DUT orientation/alignment option for FR2 multi-Rx testing (R4-2305788). v

· [bookmark: _Hlk132185692]UE declares one packages of {AoA offset, UE orientation} that will meet the requirement (R4-2304824)
· UE declares two packages of {AoA offset, UE orientation}  that will meet the requirement (R4-2305098) 
· Option 3: The TE positioner is upgraded to have 3 degrees of freedom, so AoA pairs are equally arranged around the grid point being measured. FFS positioner feasibility (R4-2304603). See figure to the right.
· Option 4: Other, please specify.
Agreement:
· A TE system that uses a legacy 2-axis positioner as measurement setup for multi-Rx UE RF testing will introduce different measurement results for different UE orientations because test AoA pairs only lie along meridians of the UE centric grid. i.e., no test AoA pairs in other directions.
· The work on the enhanced positioner, including motivation, conceptual solution, implementation aspects shall be recorded in the accompanying SI TR38.871 as record of having considered the technical aspects associated with the legacy positioner.
· To balance pragmatic considerations against the goal of removing the different measurement results for different UE orientations, the enhanced positioner is not adopted in testing and the requirement is agreed to be framed based on the previously agreed legacy positioner.
· The requirement applies for one of the FFS options below:
Option 1: one or more UE-declared orientations in the positioner
· FFS if UE orientation is packaged with an AoA separation angle as a pair.
Option 2: one or more standard-specified UE orientations in the positioner. 
Option 3: the requirement applies for two fixed AoA configurations, the UE orientation can be declared (no capability needed) for each of these two directions.


2.3  UE RF requirement metric
2.3.1 Equation for metric
Option 1: (R4-2304603) For a specific angular separation between 2 TRPs and a specific UE orientation under standardized DL power level which is equal between 2 TRPs, the result at each test point is constructed based on two AoA pairs containing that test point, i.e., AoA+ pair and AoA- pair. Overall result (probability to support 2TRP DL) is by averaging regional results.
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Option 2: (R4-2305750) The result is averaged over all tested AoA pairs. Weighting is products of the area weights for both AoAs in the pair (AW = ) and the average is further normalized by the sum of the weights (see figure to the right) used in the integration. Expression below is shown for + and – AoA offset ‘c’.
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Agreement: 
· Take option 1 as baseline
· Option 2 and other options with complete theoretical explanations are not precluded.
· Companies are encouraged to investigate physical meaning of both options in future meetings

2.3.2 On area weight type for spatial average
Agreement: 
Either sine or Clenshaw-Curtis weights can be used for summing or averaging data collected on a lat-long grid. 
· In the simulation, sine is used as baseline for simplicity

2.4  AoA separation(s) for specifying the requirement
Agreement:
Down-select to following options:

Option 1: UE meets requirement at one AoA offset. FFS if AoA offset is by specification or by UE declaration

Option 2: UE meets the requirement at two AoA offsets. One is selected from {30⁰, 60⁰, 90⁰} and another is selected from {120⁰, 150⁰, 180⁰}. FFS if AoA offsets are by UE declaration or by specification.

2.5  DL power for verification
Option 1: One DL power is higher that legacy spherical coverage requirement: 
· Use different DL power levels for the two AoAs. One of the DL power levels should be equal to or close to the legacy spherical coverage EIS requirement level. ∆R2TRP needs to be defined for the second DL direction for small AoA separation (<90 degree) and for large AoA separation (≥90 degree) the effect of inter-beam interference is negligible, ∆R2TRP need not be defined. (R4-2304121).
Option 2: Both DL powers are higher that legacy spherical coverage requirement: 
· The relaxation definition for 2AoAs should include both of the relaxation of the fixed DL power level based on the peak EIS of legacy RX and the relaxation of coverage fraction to count the qualified test point. (R4-2305071) 
· consider an additional relaxation factor due to DL polarization scheme change compared with legacy scheme (R4-2304824).
Option 3: Both DL powers are same as the legacy spherical coverage requirement: 
· Re-use the legacy spherical coverage receiver sensitivity level (single probe) as the DL power to set the core requirement, and then derive the minimum coverage percentile requirement for multi-Rx chain DL reception accordingly. (R4-2305750)
Option 4: Other
Agreement:
Both DL powers are same as the legacy spherical coverage EIS requirement as starting point.


2.6  UE implementations to study for requirement derivation
Simulation guidelines for UEs that dot not align with both peak EIS and spherical coverage in current spec:

Option 1: Adjust the beam shape or scale the antenna gain to make UE align with both peak EIS and spherical coverage.

Option 2: Adjust the fixed DL power to align with real UE spherical coverage power level, e.g., if the spherical coverage in spec is -74.4 dBm with 10.9 dB gain drop and the UE only have 6 dB gain drop, then the fixed DL power need to be adjusted to -79.3 in the simulation.

Option 3: Meet any one calibration condition as long as the other condition is met or exceeded. Two examples:
· if a UE only has 6 dB drop from peak to 50th %ile, but the standards requirement for that parameter is 11 dB, the proposed calibration condition would be to align the peak direction to the REFSENS condition. 
· If a UE has 15 dB drop from peak to 50th %ile, but the standards requirement for that parameter is 11 dB, the proposed calibration conditions would be to align the 50th %ile direction to the spherical coverage EIS condition.
Agreement
· Option 1 as baseline which is aligned with previous agreement
· Option 2 and option 3 are not precluded. Companies are encouraged to further investigate the impact of different options.


2.7  DL polarization 
2.7.1 General understanding for requirement derivation
In RAN4#104-e, we agreed that:

· To support 4L DL MIMO reception at the UE when configured with 2 active TCI states, polarization multiplex (2 layers/direction) + spatial multiplex (2 directions) is assumed at the UE.
· UE RF requirements for simultaneous reception from different directions shall be based on single-layer reception for each DL direction with dual TCI configuration, i.e., total 2 layers for both directions

Question: Whether there is new information in following proposal that needs to be further captured? 

· It is assumed both polarizations supported by an antenna module are used to receive one AoA in deriving the RF requirement, to make sure the UE can support 4-layer DL MIMO

Option 1: Previous agreement is enough
Option 2: Other, please specify 

Agreement:
The following clarification can be further captured:
UE RF requirements shall assume that a dual-polarized (V/H) receiver pair is used to receive the DL signal from each direction.

2.7.2 Polarization conditions for requirement
Option 1: Both and  need to be tested, and the final result should be max (, ). (R4-2305098).
Option 2: The worst-case polarization used to derive the UE RF requirement can be determined by RAN5 or all DL polarization assumptions should be considered to derive the UE RF requirement. (R4-2304797) 
Option 3: Other
Agreement:
The antenna performance difference between UE’s V/H element need to be considered in requirement design


2.8  Band for requirement derivation
Proposal: Requirement for 28GHz bands are prioritized. Further evaluation is needed for 39GHz bands requirements after 28GHz bands requirements are converged. (R4-2304824).

Question: How many bands should we specify requirements for before closing the WI?

Option 1: 28 GHz bands, i.e., n257, n258, n261
Option 2: 39 GHz bands, i.e., n259, n260
Option 3: 47 GHz bands, i.e., n262

Agreement:
· Define complete RF requirements for 28GHz bands first
· 39 GHz and 47 GHz bands can be evaluated if time allows

2.9  Channel BW for verification
Proposal: No need to define for each CBW, only one of the CBW can be chosen for verification, e.g., 200MHz. (R4-2305098).

Agreement:
· Core requirement for multiRx will be defined for all supported channel bandwidths.
· Single CBW is selected for core requirement verification, FFS which CBW is chosen
[bookmark: _Hlk132979848]
2.10 Further alignment of simulation procedure
Motivation: Simulation results from companies seem quite diverged. Companies are encouraged to propose further candidates for alignment, like:
1. procedures and assumptions on how SINR is calculated 
2. how electromagnetic simulation data is used
3. simulation steps details and so on.

Agreement:

The following procedure can be used as a guideline for simulation:

1. For one UE implementation
2. For one UE orientation
 3. Run EM simulation to obtain per-beam antenna gain patterns
· Constant step size is suggested <= 5°
· Performance difference between V/H element can be considered
· Normalize antenna gain to align with the gain drop between peak EIS and spherical coverage in current spec (option 1 in 2.6)
· Other calibration method that described in 2.6 also can be used.
4. For one angular separation
5. For one test grid point in 3D scan
· Select beam based on RSRP (or SINR)
5.1 Calculate SINR of AoA+ and AoA- respectively
· SINR = P_signal/(Noise + P_interf)
Where the P_signal is the power of wanted signal and the P_interf is the power of interference, Noise(dBm)= -174 +10*log10(CBW) +NF, CBW is channel bandwidth, NF =10
5.2 If SINR>=-1, PASS, otherwise, FAIL
5.3a OR combining the results of AoA+ and AoA-
5.3b No logic combination of the results of AoA+ and AoA-, but treat them as two separate points (e.g., arithmetic mean)
· Other methods for +/- offset data are not precluded
· Companies are encouraging to provide analysis on the pros and cons for each “combination” method 
5.4 Add weighting (sin θ or Clenshaw-Curtis Quadrature)
6. Repeat for other test grid point
7. Calculate the spherical coverage percentage
8. Repeat for other angular separation
9. Repeat for other UE orientations
10. Repeat for other UE implementations	
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Figure 2. The total weight Jorq with different AoA offset values.




