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1 Background
SNR side condition of Rel-15 beam correspondence was discussed in RAN4#92 meeting, it was agreed in [1] that nrofRBs=20 for SSB, and it was agreed in [2] that nrofRBs=48 for CSI-RS. It was also agreed in [2] that a single CSI-RS configuration apply to all channel BWs:Agreement: 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.

Since NRB of 50MHz channel BW is 32, the CSI-RS configuration with 48RB indicates that beam correspondence based on CSI-RS is not testable under 50MHz BW. In this paper CSI-RB configuration is reconsidered and try to trigger the discussion how to handle with beam correspondence test under 50MHz BW.
[bookmark: _Ref4666338]On the other hand, side condition for beam correspondence in TS 38.101-2 is mentioned under the subclause of beam correspondence tolerance. As a matter of fact, the side condition shall apply to all the requirements of beam correspondence. In this paper we propose to make clear that side condition of beam correspondence shall also apply to peak EIRP and spherical coverage requirements.
Discussion
The test procedure shown in subclause 5.2.1.3.7 of TR 38.810 indicates that beam correspondence is always necessary for MOP (Maximum Output Power) test including minimum peak EIRP and spherical coverage for PC3.
The conformance test configuration shown in Table 6.2.1.1.4.1-1 of TS 38.521-2 indicates that test channel BWs contain “Lowest, 100 MHz, Highest”. For FR2 UEs, 50MHz BW is mandatorily to be supported, and as the “lowest” channel BW, 50MHz BW has to be verified for MOP conformance test. Moreover, in the development test, MOP of all supported channel BWs including 50MHz BW are necessary to be verified. So MOP test of 50MHz BW can not be skipped, which means that beam correspondence based peak EIRP and spherical coverage test of 50MHz can not be skipped.
[bookmark: _Ref1149432]Observation 1:	As beam correspondence is the basis of MOP test including peak EIRP and spherical coverage, beam correspondence test of 50MHz can not be skipped.
Since beam correspondence side condition for CSI-RS is 48RB which is not fit for 50MHz BW, now we are facing a problem how to handle the beam correspondence test of 50MHz BW. One possible way is to test beam correspondence of 50MHz only based on SSB, however, it is required presence of both SSB and CSI-RS for Rel-15 beam correspondence. It is not fair for 50MHz BW only based on SSB while other BWs based on both SSB and CSI-RS. Moreover, in Rel-16 beam correspondence is required to be supported based on SSB only or CSI-RS only. So in Rel-16 CSI-RS based beam correspondence of 50MHz BW will not be testable.
Observation 2:	To test beam correspondence of 50MHz BW only based on SSB is not a fair way in Rel-15 and not extendable in Rel-16.
Based on above analysis, it is necessary for RAN4 to consider how to handle beam correspondence test of 50MHz channel BW.
One possible approach is to re-consider the nrofRBs of CSI-RS. Based on the discussion in RAN4#92 meeting, it will be a good compromise to set nrofRBs=24 for CSI-RS. With this configuration, beam correspondence test of 50MHz will be no problem for current release and future release.
Another approach is to define CSI-RS nrofRBs=24 for 50MHz BW, and to define CSI-RS nrofRBs=48 for >=100MHz BWs. However, it does not seem like a unified way since only 50MHz is specially treated. It is not fair for 200MHz and 400MHz.
The most natural way is to define CSI-RS nrofRBs scaling to different channel BWs. It is not complicated. In fact, nrofRBs scaling scheme is already adopted by RAN5 in MOP test and other transmitter test cases, refer to Annex C.0 of TS 38.521-2, reproduced as following:[bookmark: _Toc12637645]C.0	Downlink signal levels
Editor’s Note : Consideration to minimize the required number of additional FR2 link is under discussion
The downlink power settings in Table C.0-1 is used unless otherwise specified in a test case.
Table C.0-1: Default Downlink power levels for NR
SCS
(kHz)

Unit
Channel Bandwidth



50 MHz
100 MHz
200 MHz
400 MHz
60
Number of RBs

66
132
264
N/A

Channel BW  power
dBm
-70
-67
-64
N/A
120
Number of RBs

32
66
132
264

Channel BW  power
dBm
-70
-67
-64
-61

SS/PBCH SSS EPRE
dBm/60kHz
[-99]
[-99]
[-99]
[-99]
Note 1:	The channel bandwidth powers are informative, based on [-99]dBm/60kHz SS/PBCH SSS EPRE, then scaled according to the number of RBs and rounded to the nearest integer dBm value. Full RE allocation with no boost or deboost is assumed.
Note 2:	The power level is specified at the centre of quiet zone.

Note 3:	DL level is applied for any of the Subcarrier Spacing configuration () with the same power spectrum density of [–99]dBm/60kHz.



Based on above discussion, we can see the necessity for RAN4 to re-visit the nrofRBs of CSI-RS and further discuss how to handle the 50MHz BW beam correspondence test among the 3 alternatives above.
[bookmark: _Ref1149451]Proposal 1:	As MOP test case, 50MHz BW beam correspondence has to be tested. It is proposed for RAN4 to re-visit the nrofRBs of CSI-RS and further discuss how to handle the 50MHz BW beam correspondence test among following 3 alternatives:
Alternative 1: CSI-RS nrofRBs=24 for all channel BWs;
Alternative 2: CSI-RS nrofRBs=24 for 50MHz BW, nrofRBs=48 for >=100MHz BWs;
Alternative 3: CSI-RS nrofRBs scaling to different channel BWs
Proposal 2:	based on RAN5 practice, Alternative 3 of Proposal 1 is a more safe way to proceed.

Another consideration on beam correspondence side condition is normative related. In current TS 38.101-2, beam correspondence side condition is introduced under the subclause of beam correspondence tolerance:
The background is that the beam correspondence discussion is followed by the beam correspondence tolerance simulation campaign, that’s why side condition is listed as a bullet under subclause of beam correspondence tolerance. However, SNR side condition is necessary for all beam correspondence requirements including minimum peak EIRP and spherical coverage.[bookmark: _Toc13086545]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.

Observation 3:	It makes confusion to introduce beam correspondence side condition in beam correspondence tolerance part in TS 38.101-2
To avoid confusion, it is proposed to introduce beam correspondence side condition in beam correspondence general part instead of beam correspondence tolerance part.
Proposal 3:	introduce beam correspondence side condition in beam correspondence general part rather than beam correspondence tolerance part in TS 38.101-2.
Conclusion
Observation 1:	As beam correspondence is the basis of MOP test including peak EIRP and spherical coverage, beam correspondence test of 50MHz can not be skipped.
Observation 2:	To test beam correspondence of 50MHz BW only based on SSB is not a fair way in Rel-15 and not extendable in Rel-16.
Proposal 1:	As MOP test case, 50MHz BW beam correspondence has to be tested. It is proposed for RAN4 to re-visit the nrofRBs of CSI-RS and further discuss how to handle the 50MHz BW beam correspondence test among following 3 alternatives:
Alternative 1: CSI-RS nrofRBs=24 for all channel BWs;
Alternative 2: CSI-RS nrofRBs=24 for 50MHz BW, nrofRBs=48 for >=100MHz BWs;
Alternative 3: CSI-RS nrofRBs scaling to different channel BWs
Proposal 2:	based on RAN5 practice, Alternative 3 of Proposal 1 is a more safe way to proceed.
Observation 3:	It makes confusion to introduce beam correspondence side condition in beam correspondence tolerance part in TS 38.101-2
Proposal 3:	introduce beam correspondence side condition in beam correspondence general part rather than beam correspondence tolerance part in TS 38.101-2.
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