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Introduction
The beam correspondence requirements for PC3 were finalized in RAN4#92 including side conditions of SSB and CSI-RS configurations. For RSRP measurement, the SNR requirement per RE for CSI-RS was also determined.  But during the on-line discussion, it was preferred by RAN5 to define input EIRP power level instead of SNR requirement in conformance test since SNR is UE specific value and not observable outside of UE. In this contribution, we derive the required input EIRP power level based on required SNR and EIS assumptions.
Discussion
RAN4#92 beam correspondence side condition agreements from [1,2] on side conditions is reproduced below.1. SSB: 20RB, 120kSCS, 20ms periodicity
2. SNR  for DL reference signals shall be >= 6.0 dB for all grid points that satisfy spherical coverage requirement. 
3. The requirement shall be defined for any UL channel BW size with CSIRS of fixed size and density. DL and UL channel sizes shall be the same during verification.
4. DL channel shall be configured for zero power on all tones except those used by CSI-RS in slots containing CSI-RS for beam refinement
5. 2 slots of CSIRS per grid point
6. SSB slots shall be time multiplexed with CSIRS slots – (need not be captured in 38.101-2)
7. Keep the section of beam correspondence for PC1/2/4, but void content in Rel-15 scope;


with agreed CSI-RS configurations:

CSI-RS configuration parameter defined in Table A.3.1-2 is used for verifying the beam correspondence requirement, 2 slots of CSI-RS shall be provided at each test grid point. The DL channel shall be configured for zero power on all tones except those used by CSI-RS in slots containing CSI-RS for beam refinement, and the DL and UL channel sizes shall be the same during verification. 
Table A.3.1-2: CSI-RS parameters
Resource Type
aperiodic
Resource Set Config

repetition
on
aperiodicTriggeringOffset
Depending on UE capability
Resource Config

nzp-CSI-RS-ResourceId
30 for resource #0

31 for resource #1

32 for resource #2

33 for resource #3

34 for resource #4

35 for resource #5

36 for resource #6

37 for resource #7
powerControlOffset
0
powerControlOffsetSS
db0
nrofPorts
1
firstOFDMSymbolInTimeDomain
6 for resource #0

7 for resource #1

8 for resource #2

9 for resource #3

10 for resource #4

11 for resource #5

12 for resource #6

13 for resource #7
cdm-Type
noCDM
density
3
nrofRBs
48
qcl-info
Type D to SSB





We can base on EIS power levels and corresponding FRC channel configurations as input to derive the required receive EIRP power level based on requirement of 6dB SNR.   

The EIS powers level for power class 3 for different channel BW are defined in the following table [4]Table 7.3.4.3-1: EIS spherical coverage for power class 3
Operating band
EIS at 50th %-tile CCDF (dBm) / Channel bandwidth

50 MHz
100 MHz
200 MHz
400 MHz
n257
-77.4
-74.4
-71.4
-68.4
n258
-77.4
-74.4
-71.4
-68.4
n260
-73.1
-70.1
-67.1
-64.1
n261
-77.4
-74.4
-71.4
-68.4
NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



and corresponding FRC channel configurations with  SCS=120KHz Table A.3.3.2-2 Fixed Reference Channel for Receiver Requirements (SCS 120 kHz, TDD)
Parameter
Unit
Value
Channel bandwidth
MHz
50
100
200
400

Subcarrier spacing configuration 

3
3
3
3
Allocated resource blocks

32
66
132
264
Subcarriers per resource block

12
12
12
12
…









In order to derive the required DL EIRP power level for CSI-RS, first we need to determine SCS for CSI-RS. SCS can be 60KHz or 120KHz for CSI-RS in FR2. Since SSB is agreed to use 120KHz SCS, for simplicity of beam correspondence conformance test, we suggest to use SCS=120KHz for CSI-RS. Since maximum supported NRB=32 for 50MHz channel BW, CSI-RS with PRB=48 cannot be configured for 50MHz channel BW. We propose to have channel BW=100/200/400MHz only and skip 50MHz channel bandwidth in beam correspondence test.  

Proposal 1: CSI-RS with SCS=120KHz is used in beam correspondence test. Supported channel BWs for beam correspondence test can be 100MHz, 200MHz or 400MHz where 400MHz is optional depending on UE capability.

[bookmark: _GoBack]In 38.101-2, for UE supporting single FR2 band, the EIS spherical coverage for PC3 at 50%-tile CCDF with 100MHz channel BW is -74.4dBm for band n257, n258 and n261, -70.1dBm for band n260. This requirement was derived based on assumption of -1dB SNR which is required for QPSK modulation with R=1/3. For 100MHz channel BW with SCS=120 KHz, NRB = 66 in FRC configuration in highlighted column in previous table, the total number of RE is 66*12 = 792. For CSI-RS, the required SNR goes to 6.0dB and the number of PRB = 48. Consider the D=3, the total RE = 48*3 = 144.  The required EIRP for beam correspondence test can be calculated to be -74.4 + (6+1) + 10*log10(144/792) = -74.8dBm for band n257, n258 and n261, and -70.1 + (6+1) + 10*log10(144/792) = - 70.5dBm for band n261 respectively. If UE supports multiple FR2 bands, multiple band relaxation ∆MBP,n as specified in section 6.2.1.3 in 38.101-2 should be applied.  Since CSI-RS has fixed number of RBs, the required input power level is the same when BW increases to 200MHz or 400MHz. 

Proposal 2: For beam correspondence conformance test of power class 3, the required minimum EIRP is specified in Table 1 below. For the UE supporting multiple band relaxation, ∆MBP,n as specified in section 6.2.1.3 in 38.101-2 should be applied. 

Table 1  Received Minimum EIRP Power Level in Beam Correspondence Test for Power Class 3
	Operating Band
	EIRP (dBm)/Channel bandwidth (SCS=120KHz)

	
	50MHz
	100MHz
	200MHz
	400MHz

	n257
	
	-74.8
	-74.8
	-74.8

	n258
	
	-74.8
	-74.8
	-74.8

	n260
	
	-70.5
	-70.5
	-70.5

	n261
	
	-74.8
	-74.8
	-74.8

	Note: The requirement for the UE which supports multiple FR2 bands is specified in Table 6.2.1.3-4 in TS 38.101-2.



Conclusion
In this contribution, the required EIRP power levels for beam correspondence test for PC3 are derived. We have following proposals:

Proposal 1: CSI-RS with SCS=120KHz is used in beam correspondence test. Supported channel BWs for beam correspondence test can be 100MHz, 200MHz or 400MHz where 400MHz is optional depending on UE capability.

Proposal 2: For beam correspondence conformance test of power class 3, the required minimum EIRP is specified in Table 1 below. For the UE supporting multiple band relaxation, ∆MBP,n as specified in section 6.2.1.3 in 38.101-2 should be applied. 

Table 1  Received Minimum EIRP Power Level in Beam Correspondence Test for Power Class 3
	Operating Band
	EIRP (dBm)/Channel bandwidth (SCS=120KHz)

	
	50MHz
	100MHz
	200MHz
	400MHz

	n257
	
	-74.8
	-74.8
	-74.8

	n258
	
	-74.8
	-74.8
	-74.8

	n260
	
	-70.5
	-70.5
	-70.5

	n261
	
	-74.8
	-74.8
	-74.8

	Note: The requirement for the UE which supports multiple FR2 bands is specified in Table 6.2.1.3-4 in TS 38.101-2.
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