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1.	Introduction
In RAN5#95-e, enhanced beam correspondence core requirements part of FR2 RF Enhancement work item was added into TS 38.521-2 ([1]) via CR in [2].
In RAN5#96-e, [3] and [4] proposed (among other proposals) that TRP should be removed from 6.2.1.1_1 test title as TRP measurements were not covered. However, this proposal was not agreeable as it would leave TRP uncovered for all types of NR UEs release 16 and forward supporting either SSB-based or CSI-RS based enhanced beam correspondence. AP#96e.24 was defined to fix this in the test specification [1].
This document makes proposals on a possible way forward to solve this issue.
2.	Discussion
During RAN5#96e offline discussions, a preference was shown to keep TRP coverage for all types of NR UEs release 16 and forward supporting either SSB-based or CSI-RS based enhanced beam correspondence under test case 6.2.1.1_1 in such a way that 6.2.1.1 in [1] will cover EIRP and TRP measurements for UEs not supporting enhanced beam correspondence while 6.2.1.1-1 in [1] will cover those measurements for UEs supporting beam correspondence.
[bookmark: Prop1]Proposal 1: Keep TRP coverage for all types of NR UEs release 16 and forward supporting either SSB-based or CSI-RS based enhanced beam correspondence under test case 6.2.1.1_1 in TS38.521-2 [1].
As TRP measurement in test 6.2.1.1_1 requires Rel-15 side conditions as in 6.2.1.1 in [1], additional concerns were raised during offline discussions related to:
· Whether configuration of side conditions should be made explicit
· When side conditions need to be activated
[bookmark: Obs1]Observation 1: Side conditions are not explicitly referred to in the test procedure for (enhanced) beam correspondence tests.
Side conditions have an impact in the UE performance when the device is setting the Tx beam peak direction since it will be receiving SSB/CSI-RS to complete the beam selection (before locking the beam).
In Annex K.1.1 in [1] (TX beam peak direction search), explicit configuration of side conditions is specified as:
[image: ]
Although test procedure does not include any step for this:
[image: ] 
[bookmark: Obs2]Observation 2: Side conditions in Tx beam peak direction search are specified to be configured before setting TX beam peak direction (although this configuration is not explicitly listed in the test procedure).
In test case 6.2.1.1 in [1], appropriate side conditions are applied through indirect reference to annex K.1.1:
[image: ]
[bookmark: Prop2]Proposal 2: Clarify configuration of side conditions in test case 6.2.1.1 in [1] adding the following step 1a:
1a.If the UE does not support beamCorrespondenceWithoutULBeamSweeping, the side conditions for SSB-based and CSI-RS based L1-RSRP measurements are applied as per Table 6.6.1.3.3.1.1-1 and Table 6.6.1.3.3.1.1-2 respectively.
In test case 6.6.1 in [1], appropriate side conditions are applied through indirect reference to annex K.1.1:
[image: ]
[bookmark: Prop3]Proposal 3: Clarify configuration of side conditions in test case 6.6.1 in [1] adding the following step 2.1a:
2.1a. The side conditions for SSB-based and CSI-RS based L1-RSRP measurements are applied as per Table 6.6.1.3.3.1.1-1 and Table 6.6.1.3.3.1.1-2 respectively.
In order to add TRP coverage to test 6.2.1.1_1 in [1] making explicit mention to side conditions configuration the following changes to test procedure are proposed:
	[bookmark: _Hlk103261474]6.2.1.1_1.4.2	Test procedure
The following cases are tested depending on UE capability:
1. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported and beamCorrespondenceSSB-based-r16 is supported:
1.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in Table 6.6.1.3.3.1.1-1
1.2	Skip to Step 7.
2.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, and beamCorrespondenceCSI-RS-based-r16 is supported
2.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in Table 6.6.2.3.3-1
2.2	Skip to Step 7.
3.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, beamCorrespondenceCSI-RS-based-r16 and beamCorrespondenceSSB-based-r16 are supported
3.1	 Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in Table 6.6.1.3.3.1.1-1.
3.2	Repeat 6.2.1.1.4.2 with step 6 skipped with Tx Beam Peak direction determined using the side conditions in Table 6.6.2.3.3-1 Record the verdict (as this result will not be compared to test requirements in this test case but in a different one)..
3.3	Skip to Step 7.
4.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceSSB- based-r16 is supported:
4.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in Table 6.6.1.3.3.1.1-1.
4.2	Skip to Step 7. 
5.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceCSI-RS-based-r16 is supported:
5.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in Table 6.6.2.3.3-1
5.2	Skip to Step 7
6.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported, beamCorrespondenceCSI-RS-based-r16 and beamCorrespondenceSSB-based-r16 is supported
6.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in Table 6.6.1.3.3.1.1-1. 
6.2	Repeat 6.2.1.1.4.2 with step 6 skipped with Tx Beam Peak direction determined using the side conditions in Table 6.6.2.3.3-1. Record the verdict (as this result will not be compared to test requirements in this test case but in a different one).
7.	Set side conditions for SSB-based and CSI-RS based L1-RSRP measurements as per Table 6.6.1.3.3.1.1-1 and Table 6.6.1.3.3.1.1-2.
8.  Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
9.  SS activates the UE BeamlockFunction (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
10. Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1. Total radiated power is measured according to TRP measurement procedure defined in Annex K.1.7 and measurement grid specified in Annex M.4. TRP is calculated considering both polarizations, theta and phi.
11. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.




[bookmark: Prop4]Proposal 4: Add TRP measurement to test case 6.2.1.1_1 making explicit mention to side conditions configuration as described above.
3. 	Conclusion
This document makes proposals on a possible way forward to add TRP measurements to test case 6.2.1.1_1 in TS 38.521-2 [1] and clarify side conditions for SSB-based and CSI-RS based L1-RSRP measurement wherever required.
The following proposals and observations are made: 
Proposal 1: Keep TRP coverage for all types of NR UEs release 16 and forward supporting either SSB-based or CSI-RS based enhanced beam correspondence under test case 6.2.1.1_1 in TS38.521-2 [1].
Observation 1: Side conditions are not explicitly referred to in the test procedure for (enhanced) beam correspondence tests.
Observation 2: Side conditions in Tx beam peak direction search are specified to be configured before setting TX beam peak direction (although this configuration is not explicitly listed in the test procedure).
Proposal 2: Clarify configuration of side conditions in test case 6.2.1.1 in [1] adding the following step 1a:
1a.If the UE does not support beamCorrespondenceWithoutULBeamSweeping, the side conditions for SSB-based and CSI-RS based L1-RSRP measurements are applied as per Table 6.6.1.3.3.1.1-1 and Table 6.6.1.3.3.1.1-2 respectively.
Proposal 3: Clarify configuration of side conditions in test case 6.6.1 in [1] adding the following step 2.1a:
2.1a. The side conditions for SSB-based and CSI-RS based L1-RSRP measurements are applied as per Table 6.6.1.3.3.1.1-1 and Table 6.6.1.3.3.1.1-2 respectively.
Proposal 4: Add TRP measurement to test case 6.2.1.1_1 making explicit mention to side conditions configuration as described above.
These proposals are implemented in [5], [6], [7].
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p6142 Test procedure
Test procedure without uplink beam swesping

1.1 SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_ENTI
to schedule the UL RMC according to Table 6.6.1.41-1 Since the UL has o payload and o loopback data to
send the UE sends uplink MAC padding bis on the UL RMC. Messages to configure the approprite uplink.
‘modulation i section 6.6.1.43

12, Setthe UE in the T beam peak: direction found with 2 3D EIRP scan as performed in Amnex K11 without
uplik beam sweeping (i, ot executing steps 5.1 0 step 5.5)in Amex K 11 Allow at least
BEAM SELECT WAIT_TIME (NOTE 1) or e UE T beam selecton to complete.

13, Send contimuously uplink power control “up” commands in every uplink schedoling information to the UE;
allow at least 200 msec to ensure that the UE transmits 2 its meximum outout power. Allow a east
BEAM SELECT WAIT_TIME (NOTE 1) for the UE T beam selecton to complete.

1.4, Measure UE EIRP, in the T beam peak: diection in the chamnel bandhwidth of the radio access mode
2ccording o the test configuration. Repeat EIRP, measurement or alldirections in the sphere according o
EIRP measurement procedure defined in Amnex K 1 9 without beam sweeping for allthe ponts in the grid
Aterarotation,allow atleast BEAM_SELECT_WAIT_TIME (NOTE 1) for UE to find the best beam to use.
The mezsuring duration is one active uplink subframe. EIRP, s calculated considering both polarizatons,fhefz
andphi

15 Record al the measured EIRP,values.

NOTE 1: The BEAM_ SELECT_WAIT_TIME defauit value is defined in Amex K.1.1

Test procedre with uplink beam sweeping:

2.1 S sends uplink scheduling information or each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 6.6.1.41-1 Since the UL has o payload and o loopback data to
send the UE sends uplink MAC padding bis on the UL RMC. Messages to configure the approprite uplink.
‘modulation i section 6.6.1.43

23, Setthe UE in the Tx beam peak direction found with 3D EIRP scan as performed in Amex K 1.1, Allowat
least BEAM_SELECT_WAIT_TIME (NOTE 1) fo the UE Tx beam selection to complete

22, Send contimuously uplink porwer control “up" commands in every uplink scheduling information o the UE;
allow at least 200 msec to ensure that the UE transmits 2 its maximum outout power. Allow a least
BEAM SELECT_WAIT_TIME (NOTE 1) for the UE T beam selecton to complete.

24, Measure UE EIRP in the Tx beam peak: irection inthe chanmel bandswidth o th radio access mode according
o the test configuration. Repeat EIRP measurements fo 2l directions i the sphere according to EIRP
‘measurement procedure defined in Amnex K 19 with beam sweeping. Afier 2 ofation, allow a least
'BEAM SELECT_WAIT_TIME (NOTE 1) for UE to find thebest beam to use. The measuring duration s one
active uplink subffame. EIRP is calculated considering both polarizations,thee and phi.

25, Record all the measured EIRP. values.
NOTE 1: The BEAM_ SELECT_WAIT_TIME defauit value is defined in Amex K.1.1
26, Calculate the AEIRPyc

IRP, - EIRP,
27, Calculate 2 cumulative distibution function for the AEIRPyc values.

NOTE 2: The AEIRP,ux.cov is then obtained from the Cumulative Distribution Function (CDF) computed using
AEIRPy. for each of all top N percentile of the EIRP: measurement points in the zrid When using
constant step size mezsurement grid, 2 theta-dependent corection shall be applid, e, the PDF
probability contribution for each measurement pointis scaled by sin(8) orthe normalized Clenshay-
Curtis welghts W(E)W(S0"), ntroduced in Section M.4.2.1




