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[bookmark: _Toc12453968][bookmark: _Toc75427398][bookmark: _Toc99826701][bookmark: _Toc21026862][bookmark: _Toc27744160][bookmark: _Toc36197331][bookmark: _Toc36198023]<<< START OF CHANGES>>>
[bookmark: _Toc21026855][bookmark: _Toc27744153][bookmark: _Toc36197324][bookmark: _Toc36198016]K.1.2	RX beam peak direction search
Editor’s note: The following aspects are either missing or not yet determined:
· [bookmark: _Hlk86131378]The Rx beam peak direction search for intra-band DL CA configurations with frequency separations larger than 800 MHz is currently FFS.
The RX beam peak direction is found with a 3D EIS scan (separately for each orthogonal downlink polarization). The RX beam peak direction search grid points for this single grid approach are defined in Annex M.2.1. Alternatively, a coarse and fine grid approach could be used according to the definition in Annex M.2.4.
The beam peak searches shall be performed for every test frequency range by default unless the device manufacturer explicitly declares that the beam peak at the mid test frequency range is applicable for the remaining (low, high) test frequency ranges. Beam peak search results cannot be re-used across different bands that do not overlap. Beam peak search results can be re-used from bands that completely contain the target bands if explicitly declared with a declaration.
A beam peak search shall be performed for every intra-band contiguous combination and CA BW class by default unless the device manufacturer explicitly declares that the beam peak for a reference (frequency band, CBW) or (frequency band combination, CA BW class)  is applicable for a group of other intra-band contiguous combinations and CA BW classes.
The beam peak searches shall be performed for every modulation by default unless the device manufacturer explicitly declares that the beam peak at the QPSK modulation is applicable for the remaining 16QAM and 64QAM modulations.
The beam peak searches shall be performed separately for NTC (Normal), ETC (TL), and ETC (TH).
[bookmark: _Hlk3985518]The single carrier measurement procedure includes the following steps:
1)	Select any of the three Alignment Options (1, 2, or 3) from Tables N.2-1 through N.2-7 [3] to mount the DUT inside the QZ. 
2)	Position the DUT in DUT Orientation 1 from Tables N.2-1 through N.2-7 [3]. 
3)	Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink= polarization to form the RX beam towards the DUT. Allow at least BEAM_SELECT_WAIT_TIME  for the UE RX beam selection to complete. 
4)	Determine EIS(PolMeas= PolLink= for θ-polarization, i.e., by sweeping the power level for the θ-polarization, at which the throughput exceeds the requirements for the specified reference measurement channel. The downlink power step size shall be no more than 0.2 dB when the RF power level is near the sensitivity level (coarse and fine searches are not precluded as long as the fine search is using the 0.2dB step size near the sensitivity level).
5)	Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink= polarization to form the RX beam towards the DUT. Allow at least BEAM_SELECT_WAIT_TIME for the UE RX beam selection to complete.
6)	Determine EIS(PolMeas= PolLink= for φ-polarization, i.e., by sweeping the power level for the φ-polarization, at which the throughput exceeds the requirements for the specified reference measurement channel. The downlink power step size shall be no more than 0.2 dB when the RF power level is near the sensitivity level (coarse and fine searches are not precluded as long as the fine search is using the 0.2dB step size near the sensitivity level).
7)	Advance to the next grid point and repeat steps 3 through 6 until measurements within zenith range 0o≤≤90o  have been completed
8)	After the measurements within zenith range 0o≤≤90o have been completed and 
a) if the re-positioning concept is applied to the RX test cases, position the device in DUT Orientation 2 (either Options 1 or 2) from Tables N.2-1 through N.2-7 [3] for the Alignment Option selected in Step 1. For the RX beam peak search in the second hemisphere, perform steps 3 through 6 for the range of zenith angles 90o<≤0o.
b) If the re-positioning concept is not applied to the RX test cases, continue steps 3 through 6 for the range of zenith angles 90o<≤180o
9)	Calculate the resulting “averaged EIS” as:
averaged EIS = 2*[1/EIS(PolMeas= PolLink= +1/EIS(PolMeas= PolLink=]-1
The RX beam peak direction is where the minimum “averaged EIS” is found.
Alternatively, the RX beam peak direction for single carrier could be determined following the procedure described in Annex K.1.11.
For intra-band DL CA configurations with a frequency separation up to 800 MHz, if for single carrier test the Rx beam peak direction has been found for any frequency within the CA bandwidth, such direction shall be used.  Otherwise, the single carrier measurement procedure is performed only on the PCC and the RX beam peak direction for the DL CA configuration is the direction of the PCC Rx beam peak direction.
For intra-band DL CA configurations with a frequency separation up to 800 MHz, if UE vendor provides a Beam Peak Search Declaration with respect to test frequency range for single CC for a given band, see 38.508-2 [4] table A.4.3.9-5, such declaration will also apply to PCC in DL CA configurations for that band.
For intra-band DL CA configurations with a frequency separation larger than 800 MHz the beam peak direction search procedure is FFS.
<<< END OF CHANGES 1>>>
<<< START OF CHANGES 2>>>
K.1.11	RSRP(B) based RX beam peak search
Editor’s Note: This clause is incomplete. The following aspects are not determined. 
· Feasibility and Applicability of this RSRP-B based Rx beam peak search is FFS
· Additional analysis of side conditions to be applied is FFS
· Analysis of MU impact is FFS
· Additional optimization of the method for use in scenarios such as Carrier Aggregation and EN-DC is still FFS
RSRP(B)-based RX beam peak search approach is applicable to find the beam peak, the beam peak search time can be reduced significantly. 
[bookmark: _Toc98389503]K.1.11.1	Test procedure 
The RX beam peak direction is found with a 3D RSRP(B) scan (separately for each orthogonal downlink polarization). The RX beam peak direction is where the maximum total component of RSRP is found. The RX beam peak direction search grid points for this single grid approach are defined in Annex M,2. 
The measurement procedure includes the following steps:
1)	Select any of the three Alignment Options (1, 2, or 3) from Tables N.2-1 through N.2-3 [3] to mount the DUT inside the QZ. 
2)	Position the DUT in DUT Orientation 1 or 2 from Tables N.2-1 through N.2-3 [3]. 
3)	Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink= polarization to form the RX beam towards the measurement antenna. 
4)	Adjust the DL power of the SS to obtain the NR DL signal level as per Table C.0-1 at the centre of QZ.
 Determine RSRP or RSRPBs (one per receiver branch) at PolMeas=PolLink=condition reported by UE. 
5)	Connect the SS (System Simulator) with the DUT through the measurement antenna with PolLink= polarization to form the RX beam towards the measurement antenna. 
6)	Set the same DL power as the one in step 4. Determine RSRP or RSRPBs (one per receiver branch) at PolMeas=PolLink=condition reported by UE.
7)	Advance to the next grid point and repeat steps 3 through 6 until measurements within the full 3D scan have been completed.
8)	Data processing the linear sum of four reported RSRPBs. How to calculate the reported RSRPs is FFS. 
To guarantee RSRP(B) accuracy, SNR side condition configuration can refer to the minimum SSB_RP specified for beam correspondence defined in Table K.1.11-1 (from TS 38.101-2 [3] Table 6.6.4.3.1-1):
Table K.1.11.1-1: Conditions for SSB based L1-RSRP measurements for beam correspondence

	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-96.2
	≥6

	
	n258
	-96.2
	

	
	n259
	-90.7
	

	
	n260
	-91.9
	

	
	n261
	-96.2
	

	
	n262
	-88.5
	

	NOTE 1:	For UEs that support multiple FR2 bands, the Minimum SSB_RP values for all angles are increased by MBS,n, the UE multi-band relaxation factor in dB specified in clause 6.2.1.
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.




<<< END OF CHANGES 2>>>
