
3GPP TSG-RAN WG4 Meeting # 106bis-e                               R4-2304797                          
Online, April 17 – April 26, 2023
Agenda item:	5.8.2.2
Source: 	ZTE Corporation
[bookmark: _GoBack]Title: 	Discussion on UE RF requirements for simultaneous DL reception 
[bookmark: DocumentFor]Document for:	Approval  
Introduction
In RAN#96e meeting, the revised work item [RP-221753] on Requirement for NR frequency range 2 (FR2) multi-Rx chain DL reception was approved. Part of the objectives are as follow:
· Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO
· Enhanced RF requirements:
· [bookmark: OLE_LINK2][bookmark: _Hlk104922953]Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception from different directions with different QCL TypeD RSs
· [bookmark: OLE_LINK1]The legacy spherical coverage requirement for reception from a single direction will be kept
· PC3 will be prioritized, other power classes should be considered after the PC3 requirements framework is finalized
In RAN4 #106 meeting, the following agreements were achieved in chairman notes or WF [2] for UE RF requirements for simultaneous DL reception with up to 4 layer MIMO:
	Agreement: 
· The 2TRP data set is only complete when each TRP traverses the entire surface of the test sphere.
· For optimized AoA1 and AoA2 test point/perceived DL direction coverage, apply a full rotation in  and a half rotation in For optimized AoA1 and AoA2 test point/perceived DL direction coverage, utilize constant-step size grids only.
· In the coordination system of z-axis pointing to AoA1 (P0), the two AoAs (probes) shall be located in xz plane.
· Testing both +AoA offset and –AoA offset for each test point shall be the starting point for simulation. The intention is to accommodate the impact from directionality of the AoA1-AoA2 DL orientation vectors. In other words we want to ensure no testing bias is introduced.
Agreement: 
· Use Option 3 as baseline. 
· Companies can also provide the evaluation for Option 1 and Option 5.
· FFS on details for requirement concept e.g., DL power level in Option 3, in section 1.2.9
Agreement:
· Confirm Option 3 in section 1.2.2 as requirement concept if no critical issue identified after simulation results are collected.
Agreement: 
· UE orientation w.r.t P0 position (z-axis) is part of core requirement consideration.
· In the simulation, RAN4 should study all the orientations.
Agreement: 
· DL pol. assumption for derivation of the UE RF requirement:
· The UE RF requirement is derived assuming the worst case polarization match between the 2 TRPs. The requirement applies for any combination of DL polarizations from each TRP.
[bookmark: OLE_LINK3]Agreement:
· AoA offset value should be an integer multiple of the step size of the constant step size measurement test grid.
· In the simulation, all AoA separation values in the list {30°, 60°, 90°, 120°, 150°, 180°} shall be simulated.
Agreement: 
· For the simulation assumption, use Option 2 in proposal 1 as the starting point.
· Option2 for proposal 2 for simulation. 
· Companies are encouraged to study differences between options.
Agreement: 
· Define the RF requirement based on mDCI with understanding that UE supporting sDCI can also meet the requirement.
· To have the unified requirement concept for UEs supporting multi-DCIs as for UEs supporting single DCI, RAN4 can focus on fully overlapping in time and in frequency, supported by UE capabilities “multiDCI-MultiTRP-r16” and “overlapPDSCHsFullyFreqTime-r16.”
· No “joint detect/decode” is considered in simulation for mDCI. In other words, Process only 2 TRP-RX pairs– In this case we only consider two TRP to RX pairs - TRP1-RX1 and TRP2-RX2. The signal from TRP2 to RX1 and TRP1 to RX2 is treated as interference. 
Agreement:
· Simulation output: Statistics per TRP (further combining not precluded from final requirement)
· Y% @legacy EIS spherical coverage value in dBm as baseline
· X dBm for legacy coverage fraction (example PC1 = 15%, PC3=50%) in 2TRP operation is encouraged based on contribution driven for the sake of comparison
· For mDCI, if any one of the two test directions in a pair fails, the result is a fail for the AoA pair. 
· antenna module assumptions.:
· table above
· company choice on bias, antenna module location, module count, antenna gain, but legacy spherical coverage requirement must be met.
Agreement:
· Option 2 as baseline
· Option 1 can also be considered.



In this contribution, we would like share further views on UE RF requirements for simultaneous DL reception with up to 4 layer MIMO. 
[bookmark: OLE_LINK10][bookmark: OLE_LINK13][bookmark: OLE_LINK20][bookmark: OLE_LINK14]Discussion  
2.1. AoA separation for UE RF requirement
[bookmark: OLE_LINK6]In the last meeting, the following agreement was approved:
	Agreement:
· AoA offset value should be an integer multiple of the step size of the constant step size measurement test grid.
· In the simulation, all AoA separation values in the list {30°, 60°, 90°, 120°, 150°, 180°} shall be simulated.


According to the above agreement, six AoA separation values in the list {30°, 60°, 90°, 120°, 150°, 180°} should be simulated in the simulation. Based on the simulation result, if the performance of part AoA separation values can not be accepted by most company, the AoA separation values should be removed and the determining of UE RF requirement should not based on the removed AoA separation values. Then, the UE RF requirements should be derived based on the worst AoA separation value. Consequently, the UE RF requirements apply for all the supported AoA separation values.  
Proposal 1: The UE RF requirements should be derived based on the worst AoA separation value after remove the unreasonable AoA separation value and the UE RF requirements apply for all the supported AoA separation values.
2.2 DL polarization assumption for verification of the UE RF requirement
In RAN4 #106 meeting, the following agreement was approved that the UE RF requirement is derived assuming the worst case polarization match between the 2 TRPs. 
	Agreement: 
· DL pol. assumption for derivation of the UE RF requirement:
· The UE RF requirement is derived assuming the worst case polarization match between the 2 TRPs. The requirement applies for any combination of DL polarizations from each TRP.


[bookmark: OLE_LINK4]In RAN4 #106 meeting, the following proposal was listed in WF [2]: 
	DL pol. assumption for verification of the UE RF requirement
· Option 1: The requirement applies for any combination of DL polarizations from each TRP, i.e for any of (TRP1, TRP2), (TRP1, TRP2), (TRP1, TRP2) or (TRP1, TRP2). RAN5 to choose which combination(s) to test for compliance verification. (R4-2300709)
· Option 2: Further study whether it is sufficient to verify the UE RF performance with a pair of orthogonal polarizations from the two probes for the UE RF requirement test (R4-2302250)
· Option 3: with cross-polarized combinations (AoA1&AoA2 and AoA1&AoA2) to reduce test cases (R4-2300987, R4-2301572)
· Option 4: with polarization combinations of  and  for the 2-DL spherical coverage test case. (R4-2301622)


According to the aforementioned agreement, down-selection based on the above proposal 3 is not needed. In other words, the worst case polarization match between the 2 TRPs can be determined by RAN5 or all DL polarization assumptions should be considered to derive the strictest UE RF requirement.
[bookmark: OLE_LINK12]Proposal 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.
Conclusions
In this contribution, we want to share some further views on UE RF requirements for simultaneous DL reception with up to 4 layer MIMO. Some proposals are made as following:
Proposal 1: The UE RF requirements should be derived based on the worst AoA separation value after remove the unreasonable AoA separation value and the UE RF requirements apply for all the supported AoA separation values.
Proposal 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.
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