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	Reason for change:
	Introduce requirements on beam correspondence during initial access. 

Beam corrspondence is critical during the intial access procedure: coverage during the RACH procedure is essential, there is no uplink beam management procedure for intial access unlike for connected mode operation. Poor BC during initial access will significantly increase the delay time. Moreover, the BC in PRACH can also affect the beam failure recovery process since the BFR is basically a PRACH connection.

The existing test for verification of beam correspondence (BC) in clause 6.6.4 only covers connected mode operation. The TX/RX beam(s) may also be different during the RACH procedure.



	
	

	Summary of change:
	New clause 6.6.2: the following test procedure is introduced

1. Measure the spherical coverage of the random access preamble
2. Normalise the resulting CDF obtained with the measured radiated preamble power (EIRP) in the direction of maximum over the sphere; the spherical coverage requirement (percentile) is relative to the maximum radiatied power measured over the sphere to verify the omni-directionality of RACH (subject to an additional minimum requirement on the absolute power in the direction of the maximum) 
3. Evaluate Msg2 reception in the direction of maximum radiated preamble power and a direction of radiated preamble power that is M dB lower than the maximum radiated preamble power (measure of the correspondence between the TX and RX beams) 
The OTA parameters for the test are similar to those used for veification of the random access procedure in the TS 38.133 but with parameters that ensure maximum preamble transmission power. The SSB_RP shall be sufficiently high to allow a measurement of the RAR reception in directions with preamble power below the 50th percentile (M dB below the maximum).




	-
	

	Consequences if not approved:
	Beam correspondence is critical during for the intial access procedure during initial access but would not be verified, nor would the spherical coverage of preamble transmissions. 
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< start of changes >
[bookmark: _Toc21340927][bookmark: _Toc29805375][bookmark: _Toc36456584][bookmark: _Toc36469682]6.6	Beam correspondence
[bookmark: _Toc21340928][bookmark: _Toc29805376][bookmark: _Toc36456585][bookmark: _Toc36469683]6.6.1	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.
[bookmark: _Toc21340929][bookmark: _Toc29805377][bookmark: _Toc36456586][bookmark: _Toc36469684]6.6.2	Beam correspondence during initial access(Void)
[bookmark: _Hlk997929]UEs that support beam correspondence shall have the ability to select a corresponding beam for UL transmission based on DL measurements without relying on network-assisted UL beam management.
During intial access the UE compliant with power class 3 shall meet the spherical coverage requirement for PRACH transmissions specified in Table 6.6.2-1. The PRACH shall be configured such that the maximum preamble power is attained in each direction. The spherical coverage requirement is specified in terms of the minimum preamble EIRP at the 50th percentile of the distribution of radiated power over the full sphere with power levels normalized to the radiated preamble power measured in the maximum direction subject to an additional requirement on the minimum absolute power in the direction of the maximum preamble EIRP. Furthermore, in the direction of maximum radiated preamble power, the UE shall be able to receive a Random Access Response (Msg2) at a M dB lower SSB transmission power than that required for reception of Msg2 in [any] direction for which the measured maximum radiated preamble power is below the 50th percentile of the distribution of radiated preamble power over the full sphere with
M = MIN([10], Ppreamble,max – Ppreamble,50) dB
where Ppreamble,max and Ppreamble,50 are the preamble power measured at the peak and 50th percentile, respectively.
The Random Access Response reception is considered successful once a Msg3 is transmitted. OTA-related test parameters for the Msg2 measurement are specified in Table 6.6.2-2.
Table 6.6.2-1: UE spherical coverage for PRACH transmissions (power class 3)

	Operating band
	Min relative EIRP at 50th percentile CDF
[dB]
	Minimum absolute PRACH power in the direction of maximum
[dBm]

	n257
	[-6]
	[10]

	n258
	[-6]
	[10]

	n260
	[-6]
	[10]

	n261
	[-6]
	[10]

	NOTE 1:	The PRACH shall be configured such that the maximum radiated preamble power is attained in each direction.
NOTE 2:






Table 6.6.2-2: OTA-related test parameters for Msg2 measurement
	Parameter
	Unit
	Test parameters
	Comments

	AoA setup for msg2 measurement
	
	Setup 1
	As defined in A.3.15.2.1 of [12] for directions with preamble power below the 50th percentile (Table 6.6.2-1)

	
SSB with index 0
	
	dB
	No interference
	SSB with index 0 is signalled to be above configured rsrp-ThresholdSSB

	
	SSB_RP
	dB
	TBD dB relative the minimum SSB_RP value as specified for spherical coverage AoA in Table B.2.2-2 of [12]
	

	Configured UE transmitted power 
	dBm
	Such that maximum transmitted preamble level is attained 
	As defined in clause 6.2.4.

	PRACH Configuration
	
	FR2 PRACH configuration 1
	As defined in A.3.8.3 of [12].

	preambleReceivedTargetPower
	dBm
	Such that maximum transmitted preamble level is attained 
	

	Propagation Condition
	-
	AWGN
	




[bookmark: _Toc21340930][bookmark: _Toc29805378][bookmark: _Toc36456587][bookmark: _Toc36469685]6.6.3	(Void)
6.6.4	Beam correspondence for power class 3
[bookmark: _Toc21340932][bookmark: _Toc29805380][bookmark: _Toc36456589][bookmark: _Toc36469687]6.6.4.1	General
The beam correspondence requirement for power class 3 UEs consists of three components: UE minimum peak EIRP (as defined in Clause 6.2.1.3), UE spherical coverage (as defined in Clause 6.2.1.3), and beam correspondence tolerance (as defined in Clause 6.6.4.2).  The beam correspondence requirement is fulfilled if the UE satisfies one of the following conditions, depending on the UE's beam correspondence capability, as defined in TS 38.306 [14]:
-	If [bit-1], the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with its autonomously chosen UL beams and without uplink beam sweeping.  Such a UE is considered to have met the beam correspondence tolerance requirement.
-	If [bit-0], the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping.  Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.4.2 and shall support uplink beam management, as defined in TS 38.306 [14].
[bookmark: _Toc21340933][bookmark: _Toc29805381][bookmark: _Toc36456590][bookmark: _Toc36469688]6.6.4.2	Beam correspondence tolerance for power class 3 
The beam correspondence tolerance requirement ∆EIRPBC for power class 3 UEs is defined based on a percentile of the distribution of ∆EIRPBC, defined as ∆EIRPBC = EIRP2 - EIRP1 over the link angles spanning a subset of the spherical coverage grid points, such that
-	EIRP1 is the total EIRP in dBm calculated based on the beam the UE chooses autonomously (corresponding beam) to transmit in the direction of the incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping.
-	EIRP2 is the best total EIRP (beam yielding highest EIRP in a given direction) in dBm which is based on beam correspondence with relying on UL beam sweeping.
-	The link angles are the ones corresponding to the top Nth percentile  of the EIRP2 measurement over the whole sphere, where the value of N is according to the test point of EIRP spherical coverage requirement for power class 3, i.e. N = 50.
-	The side condition for SSB and CSI-RS are TBD.
For power class 3 UEs, the requirement is fulfilled if the UE's corresponding UL beams satisfy the maximum limit in Table 6.6.4.2-1.
Table 6.6.4.2-1: UE beam correspondence tolerance for power class 3
	Operating band
	Max ∆EIRPBC at 85th %-tile ∆EIRPBC CDF (dB)

	n257
	3.0

	n258
	3.0

	n260
	3.2

	n261
	3.0

	NOTE:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1



[bookmark: _Toc21340934][bookmark: _Toc29805382][bookmark: _Toc36456591][bookmark: _Toc36469689]6.6.5	(Void)
[bookmark: _Toc21340936][bookmark: _Toc29805384][bookmark: _Toc36456593][bookmark: _Toc36469691]
7	Receiver characteristics

< end of changes >
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