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<< start of change >>
7.8	Beam correspondence
7.8.1	General
Beam correspondence is the ability of the UE to select a suitable beam for UL transmission based on DL measurements with or without relying on UL beam sweeping.  The beam correspondence requirement is satisfied assuming the presence of both SSB and CSI-RS signals and Type D QCL is maintained between SSB and CSI-RS.
7.8.2	Beam correspondence for PC1
7.8.3	Beam correspondence for PC2
7.8.4	Beam correspondence for PC3
The detailed formulation of the general beam correspondence requirement for PC3 and the beam correspondence tolerance requirement for PC3 is provided in TS38.101-2 [5].  This clause contains the simulation assumptions and simulation results that are used to derive the beam correspondence tolerance requirement.
The simulation assumptions are shown in Table 7.8.4-1 below.
Table 7.8.4-1: Simulation assumptions for beam correspondence tolerance derivation
	UE RF parameters
	Unit
	Value
	Notes

	Frequency band
	
	n257/n258/n260/n261
	Antenna performance can be different

	Measurement grid
	deg
	7.5º or 15º
	Peak EIRP is 7.5
Spherical EIRP is 15

	Number of antenna elements in a module/set
(number of panels, number of analog beam(K), etc.)
	
	4
(2 panels, # total beam: 8, 16, 32)
	Consider switched 2 panels.
These parameters will be depend on UE implementation. Other values are not precluded

	Polarization
	
	2 polarizations
	

	Antenna location
(front, back, top-side, left-side, right-side, bottom-side)
	
	left/right
	combination of the lists are not precluded

	Phase error per antenna element (δpk)
Amplitude error per antenna element (δak)
	deg /
dB
	δpk ~ N(0,σ2) with σ=[0~30]º
δak ~ N(0,σ2) with σ=[0~2] dB
	Other distributions are not precluded

	Error in RSRP estimation (∆k)
	dB
	∆k ~ N(0,1.52)
	

	Front cover (plastic, glass, ceramic, metal)
	
	Glass
	This information is meaningful only if it’s the same with the material which covers antennas

	Back cover (plastic, glass, ceramic, metal)
	
	Glass
	

	Side cover / frame (plastic, glass, ceramic, metal)
	
	Metal
	

	Display panel – full (Y) or partial (N)
	Y/N
	Y
	

	Bezel margin
	mm
	1.5
	Module can’t be placed outer edge of UE to secure mechanical reliability



The procedure to model the beam correspondence impairments and to generate the CDF of ∆EIRP is as follows:
-	Set ideal analog beam weight table (AWT) for K beams, where the number of beams depends on UE implementation
-	AWT = [W1 W2 W3 … WK]
-	Let the composite antenna pattern for given Q direction with Wk beam vector, as defined in TR38.803, be A(Q, Wk)
-	For each P UEs, where P is the number of UEs to be simulated:
-	Generate Tx/Rx AWT considering phase and amplitude error:
-	Tx AWT = [WT1 WT2 WT3 … WTK], where K is one of [8, 16, 32]
-	WTK = WK * δak * exp(i δpk)
	-	Rx AWT = [WR1 WR2 WR3 … WRK] = [W1 W2 W3 … WK]
-	For given measure point (Q) within EIRP measurement grid (iterate until statistically meaningful measurement values are obtained)
-	Determine UE autonomous DL (Rx) beam selection (EIRP1)
-	Beam Index(k) = index of max(RSRP1+∆1, RSRP2+∆2, RSRP3+∆3, … RSRPK+∆K)
-	Beam Index(k) = index of max(A(Q, WR1)+∆1, A(Q, WR2)+∆2, A(Q, WR3)+∆3, … A(Q, WRK)+∆K)
-	EIRP1 = A(Q, WTK)
-	Determine UE EIRP2:
-	Size of SRS AWT is restricted by SRS-resource of M = 8
-	The common understanding for UL beam sweeping operation is the following:
-	If UE does not configure the spatialRelationInfo from NW, then the UE can consider the UL beam sweeping.
-	If UE has configure the spatialRelationInfo from NW, then the UE consider autonomous beam selection
-	spatialRelationInfo contain the ID of a reference ‘ssb-Index’ or ‘csi-Rs-Index’ for SRS resource
-	SRS AWT = [WSRS_T1 WSRS_T2 WSRS_T3 … WSRS_TM] is a subset of Tx AWT; how to select the subset is up to UE implementation
-	EIRP2 = max(A(Q, WSRS_T1), …, A(Q, WSRS_TM)) (beam sweeping and select best)
-	∆EIRP = EIRP2 – EIRP1
-	After calculating ∆EIRP at all measurement grid points, generate CDF of ∆EIRP
-	Correction for the sine of the elevation angle is used when generating the CDF of ∆EIRP (same approach as the EIRP CDF generation)
-	Company should guarantee EIRP2 can fulfill all applicable requirements (Clause 6.6 of TS38.101-2 [5])
-	The impact on the 50%-tile of the EIRP CDF can be estimated as the average difference in the 50%-tile values between EIRP1 CDF and EIRP2 CDF over the P simulation trials
-	The beam correspondence tolerance value Y is defined as the 85%-tile of the ∆EIRP CDF
The summary of simulation results is provided in Table 7.8.4-2 below.
Table 7.8.4-2: Summary of simulation results
	Company
	Amplitute error per element δak
	Phase error per element δak
	RSRP error ∆k
	Y
	Impact on 50%-tile EIRP CDF

	Company A
	
	
	
	
	

	Company B
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



7.8.5	Beam correspondence for PC3
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