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Introduction
The contribution provides the analysis on RRM performance requirements for R18 WI on enhanced NR support for high speed train scenario in FR2. 
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RRM performance requirements for intra-band CA
The measurement requirements of intra-band CA and inter-frequency are specified for R18 FR2 eHST. Regarding intra-band CA, from measurement perspective, UE only needs to measure the serving SCells in the same band as PCell according to the existing principle specified in clause 9.2.3.2(duplicated as below). 
	9.2.3.2	Requirements for FR2
For one single intra-frequency layer in a band, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	6 identified cells, and
-	24 SSBs with different SSB index and/or PCI,
where this single intra-frequency layer shall be:
-	PCC when UE is configured with SA NR operation mode with PCC in the band; or
-	PSCC when UE is configured with EN-DC with PSCC in the band; or
-	PSCC when UE is configured with NR-DC with PSCC in the band; or
-	One of the SCCs on which UE is configured to report SSB based measurements when neither PCC nor PSCC is in the same band, so that the selected SCC shall be an SCC where the UE is configured with SS-RSRP measurement reporting if such SCC exists, otherwise the selected SCC is determined by UE implementation.
The UE shall also be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least 2 SSBs on serving cell for each of the other intra-frequency layer(s) in the same band.


That’s to say, in intra-band CA scenario UE shall measure on PCC (including PCell and its neighbor cells) and serving SCells. Therefore no PSS/SSS detection time is specified for SCC, and only measurement period is defined on SCC in intra-band CA FR2 HST scenario. 
	For power class 6 UE supporting [measurementEnhancementCAInterFreqFR2-r18] when [highSpeedMeasFlagFR2] is configured, the T SSB_measurement_period_intra given in Table 9.2.5.2-7 (if SMTC <= 40ms) and Table 9.2.5.2-2 (if SMTC > 40ms) shall apply for SCC. 



We have no strong view on whether to verify the enhanced measurement period on SCells, as the measurement period on SCell follows that on PCell. If it is agreed to introduce new test for SCell measurement, as it is no need to measure neighbour cell on SCC, event A3/A6 in legacy test is not applicable. Event A1 is more reasonable.
Regarding inter-frequency measurements, both event triggered tests in connected mode and cell reselection tests in idle mode are to be verified. For inter-frequency measurement in connected mode, as the enhanced requirements are applied for SMTC <= 40ms, both DRX and no DRX tests are to be verified.
Proposal 1: The following tests are proposed for FR2 PC6 UE for intra-band CA:
	TC index
	Corresponding Core Requirement
	New Test Case

	TC1
	Requirements for intra-frequency measurement on SCell in intra-band CA
	No strong view. New test case for SA event triggered reporting tests on SCell for Rel-18 FR2 HST intra-band CA, if needed.
Note: the test focus on verifying the measurement period on serving SCell. Event A1 is used.

	TC2
	Requirements for inter-frequency Cell Re-selection
	New test case for Cell reselection to FR2 inter-frequency NR case 

	TC3-TC6
	Requirements for Inter-frequency measurement with measurement gaps
	New test case for SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA with SSB time index detection when DRX is used (Pcell in FR2))

	
	
	New test case for SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is used (Pcell in FR2)

	
	
	New test case for SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA with SSB time index detection when DRX is not used (Pcell in FR2)

	
	
	New test case for SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is not used (Pcell in FR2)

	
	
	



RRM performance requirements for multi-panel simultaneous reception
[bookmark: _Hlk157699506]For UE supporting simultaneous multi-panel operation, SSB based L1 measurements are enhanced to apply the reduced beam sweeping factor. RAN4 discussed how to verify the L1 measurement requirements with reduced beam sweeping factor. It can be observed that the impacted RRM requirements include SSB based RLM measurements, SSB based BFD measurements and SSB based L1-RSRP measurements. RAN4 has agreed to verify the reduced beam sweeping factor by SSB based L1-RSRP measurements, and the test configuration for SSB based L1-RSRP tests with reduced beam sweeping factor needs to be further studied. The current test parameters for existing SSB based L1-RSRP for PC6 (section A.7.6.3.5) can be used as baseline. The existing test case in section A.7.6.3.5 is to verify the functionality of L1-RSRP measurements in HST scenario, and “single AoA” is used for simplifying the test setup. In R18, the beam sweeping factor for L1 measurements can be reduced based on the assumption that UE activates two panels simultaneously for beam sweeping, which implies that UE is able to receive signals from two sides. For the new test cases, two AoAs can be used to verify that UE beam sweeping with reduced beam sweeping factor can cover signals from two sides.
Proposal 2: For the new test case of SSB based L1-RSRP measurement with reduced beam sweeping factor, most test parameters of existing test case in section A.7.6.3.5 can be reused and two AoAs  is suggested to be used for verifying that UE beam sweeping with reduced beam sweeping factor can cover signals from two sides.
RRM performance requirements for UL TX timing adjustment
The enhanced TCI state switch associated with 1-bit MAC-CE indication is introduced for FR2 HST scenario in R18. When MAC-CE command indicates “0” or “1”, it will lead UE to apply different timing adjustment requirements (gradual timing adjustment or one-shot timing adjustment) and TCI state switching delay requirements (Rel-15 TCI state switching delay or R17 TCI state switching delay). In RAN4#108bis meeting, it has been agreed in [1] to define one new test case combining with UL timing adjustment and TCI state switch. RAN4 needs to discuss the test setup for the new test. 
RAN4 agreed that UE passed the R18 test case does not need to perform the corresponding R17 test, which means that the R18 test at least need to verify UE capability of performing one-shot timing adjustment. So, MAC-CE indication “1” can be used in R18 test for testing the enhanced TCI state switch. The timing change between two TCI states needs to be set as a large value, then the one-shot timing adjustment and R17 TCI state switching delay shall be applied. In last RAN4 meeting, whether to introduce simultaneous multi-panel operation and whether to verify MRTD requirement at R18 new TCI state switch test case were discussed. The capability of supporting simultaneous multi-panel operation and the capability of supporting enhanced TCI state switch are different and reported separately. There is no need to introduce simultaneous multi-panel operation at R18 new TCI state switch test case. For FR2 HST scenario in R18, UE is required to handle the timing difference between two RRHs up to 8us. Then, the timing difference between old TCI state and new TCI state at R18 new TCI state switch test can be set as up to 8us to verify the MRTD requirements for R18 HST.
Proposal 3: For R18 enhanced TCI state switch, the following setup can be used to define the new test case of MAC-CE based TCI state switch: 
· MAC-CE indication “1” is used in the test and the timing difference between two TCI states is set as up to 8us.
· To verify one-shot timing adjustment and R17 TCI state switching delay
Proposal 4: There is no need to introduce simultaneous multi-panel operation at R18 new TCI state switch test case

Conclusions
This contribution provides the consideration on performance part of eHST in FR2. The following proposals are provided:
Proposal 1: The following tests are proposed for FR2 PC6 UE for intra-band CA:
	TC index
	Corresponding Core Requirement
	New Test Case

	TC1
	Requirements for intra-frequency measurement on SCell in intra-band CA
	No strong view. New test case for SA event triggered reporting tests on SCell for Rel-18 FR2 HST intra-band CA, if needed.
Note: the test focus on verifying the measurement period on serving SCell. Event A1 is used.

	TC2
	Requirements for inter-frequency Cell Re-selection
	New test case for Cell reselection to FR2 inter-frequency NR case 

	TC3-TC6
	Requirements for Inter-frequency measurement with measurement gaps
	New test case for SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA with SSB time index detection when DRX is used (Pcell in FR2))

	
	
	New test case for SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is used (Pcell in FR2)

	
	
	New test case for SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA with SSB time index detection when DRX is not used (Pcell in FR2)

	
	
	New test case for SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is not used (Pcell in FR2)

	
	
	



Proposal 2: For the new test case of SSB based L1-RSRP measurement with reduced beam sweeping factor, most test parameters of existing test case in section A.7.6.3.5 can be reused and two AoAs  is suggested to be used for verifying that UE beam sweeping with reduced beam sweeping factor can cover signals from two sides.
Proposal 3: For R18 enhanced TCI state switch, the following setup can be used to define the new test case of MAC-CE based TCI state switch: 
· MAC-CE indication “1” is used in the test and the timing difference between two TCI states is set as up to 8us.
· To verify one-shot timing adjustment and R17 TCI state switching delay
Proposal 4: There is no need to introduce simultaneous multi-panel operation at R18 new TCI state switch test case
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