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[bookmark: _Toc116995841]Introduction
For Rel-18 enhanced NR support for FR2 HST, the following remaining open issues require further discussions in relation with RRM test cases for Rel-18 enhanced HST FR2 deployment ‎[1]:
· Simultaneous two-panel reception:
· Details of Test Cases for SSB based L1-RSRP 
· Carrier aggregation and inter-frequency measurements 
· Necessity of Test Cases for intra-frequency measurement 
· Necessity of Test Cases for Cell re-selection requirement: Inter-frequency measurement in Idle mode 
· The principle of defining the event triggering test on SCell
· Necessity of Test Cases for inter-frequency measurement in connected mode 
· Necessity of Test Cases for Scell activation delay
· RRM Performance Requirements for UL timing adjustment
· RRM TC configuration 
· Channel model and propagation condition 
· Test setup of AOA configuration 8.10 TCI state switching delay 

In this paper, we address the above open points and discuss what tests might need to be introduced or modified to address the new core requirements in Rel-18 HST FR2 enhanced deployments.


[bookmark: _Toc116995842]Discussion
RRM test case for simultaneous multi-panel operation
Regarding multi-panel simultaneous reception, following points are open from previous meeting ‎[1];
	[bookmark: _Hlk149137254]Issue 1-1-2: Necessity of Test Cases for SSB based L1-RSRP
· Way Forward: 
· TC for SSB based L1-RSRP
· RAN4 to define new test case for A.7.6.3.X SSB based L1-RSRP measurement when DRX is used for FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18
· Configure highSpeedMeasFlagFR2-r17 to set2 for this TC
· FFS, configure M = 3 (i.e., not to configure higher layer parameter timeRestrictionForChannelMeasurements) for this TC
· FFS, configuration set2 with 1AOA and 2AOA setups is applied for this TC
· The conclusion from Rel-18 Multi-RX WI could be considered



Below, in Table 1 and Table 2, we provide an overview of expected measurement period enhancements (reduction) of Rel-18 enhanced FR2 PC6 UE compared to legacy Rel-17 PC6 UEs driven from agreed enhanced scaling factors during L1 measurement for PC6 UE supporting Rel-18 multi-panel reception when highSpeedDeploymentTypeFR2-r17 is configured as bidirectional for Rel-18 FR2 ‎[2].

[bookmark: _Ref146092106][bookmark: _Hlk146092079]Table 1: L1RSRP_Measurement_Period_SSB when highSpeedMeasFlagFR2-r17 is configured to set1.
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms)

	
	M = 1, P = 1

	M = 3 (i.e., when no configuration of timeRestrictionForChannelMeasurements), P = 1

	[bookmark: _Hlk146017335]
	Rel-17 CPE
	Rel-18 CPE
	Gain
	Rel-17 CPE
	Rel-18 CPE
	Gain

	non-DRX
	40
	40
	0
	120
	100
	17%

	DRX = 20 msec
	40
	40
	0
	240
	200
	17%

	[bookmark: _Hlk146092008]TSSB = 20 msec, SMTC periodicity = 20 msec, highSpeedMeasFlagFR2-r17 is configured to set1



[bookmark: _Ref146092110]Table 2: L1RSRP_Measurement_Period_SSB when highSpeedMeasFlagFR2-r17 is configured to set2.
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms)

	
	M = 1, P = 1
	M = 3 (i.e., when no configuration of timeRestrictionForChannelMeasurements), P = 1

	
	Rel-17 CPE
	Rel-18 CPE
	Gain
	Rel-17 CPE
	Rel-18 CPE
	Gain

	non-DRX
	120
	80
	33%
	360
	240
	33%

	DRX = 20 msec
	120
	80
	33%
	360
	240
	33%

	TSSB = 20 msec, SMTC periodicity = 20 msec, when highSpeedMeasFlagFR2-r17 is configured to set2



As provided in Table 2, Rel-18 FR2 enhanced CPE provides measurement performance gains compared to Rel-17 CPE with/without configuration of timeRestrictionForChannelMeasurements parameter (i.e., M=1 or 3). Therefore, when highSpeedMeasFlagFR2-r17 is configured to set2, there is no need for not configuring parameter timeRestrictionForChannelMeasurements (i.e., setting M=3).
[bookmark: _Toc159266956]Rel-18 FR2 enhanced PC6 UE provides measurement performance gain compared to Rel-17 PC6 UE both with and without configuration of timeRestrictionForChannelMeasurements parameter (i.e., when M=1 or M=3) when highSpeedMeasFlagFR2-r17 is configured to set2.
[bookmark: _Toc159266957]For SSB based L1-RSRP TC, RAN4 consider configuration of parameter timeRestrictionForChannelMeasurements i.e., setting M=1 when highSpeedMeasFlagFR2-r17 is configured to set2.

RRM test cases for intra-band CA
Regarding intra-band carrier aggregation (CA), following issues are still open for further discussions ‎[1]:
	Issue 1-2-1: The principle of defining the event triggering test case on SCell
· Way Forward: 
· Option 1: 
· For PC 6 UE supporting measurementEnhancementCAInterFreqFR2-r18, the following test cases are to be verified:
· Event triggered test on intra-band SCell where cell detection would not be considered and only enhanced measurement period is to be verified;
· Option 2: 
· No need to define test case for SCell enhanced measurement.
· Other options are not precluded



	[bookmark: _Hlk157444517]Issue 1-2-2: Necessity of Test Cases for intra-frequency measurement
· Way Forward: 
· Option 1: 
· TC for intra-frequency measurements with/without measurement gaps
· RAN4 to define a new test case for A.7.6.1.X SA event triggered reporting test without gap under non-DRX for UE supporting [measurementEnhancementCAInterFreqFR2-r18]
· Option 2: Other options are not precluded



RAN4 has defined intra-frequency measurement requirement enhancement in the connected mode that can be used for detecting and reporting of a candidate SCell.
	For power class 6 UE supporting [measurementEnhancementCAInterFreqFR2-r18] when [highSpeedMeasFlagFR2] is configured, the T SSB_measurement_period_intra given in Table 9.2.6.3-4 (if SMTC <= 40ms) and Table 9.2.6.3-2 (if SMTC > 40ms) shall apply for SCC.



[bookmark: _Toc159266958]RAN4 has defined enhanced intra-frequency measurement requirements.
RAN4 specification currently captures the measuring and reporting of intra-frequency cells without gap under DRX for FR1 carrier aggregation in “A.6.6.1.8” This test is for event triggered intra-frequency reporting with DRX. The test “A.6.6.1.8” has the following part “In the measurement control information, a measurement object is configured for the frequency of the SCell, and it is indicated to the UE that event-triggered reporting with Event A6 is used.” For event A6, UE compares a neighbor cell to a serving Cell and reports if the neighbor cell gets stronger compared to the serving SCell. This test is meant for intra-frequency measurements of the neighbor cell on secondary component carrier. 
[bookmark: _Toc159266959]RAN4 has defined the test “A.6.6.1.8” with A6 event to test intra-frequency measurement requirements in CA for HST in FR1.
The test cases can be set to non-DRX scenario only in Rel. 18 intra-frequency reporting as well. 
Proposal 1: [bookmark: _Toc149935982]RAN4 to define a new test for event triggered intra-frequency reporting with non-DRX for PC UEs supporting measurementEnhancementCAInterFreqFR2-r18 to verify the switch in between two SCells.

The discussion of the requirement on SCell activation is still open in the RRM maintenance.
	Issue 1-2-4: Necessity of Test Cases for inter-frequency measurement in connected mode  
1) Whether to define test case for enhancement on inter-frequency measurement considering with and without gap
· Agreement: 
· RAN4 to define test cases for enhancement on inter-frequency measurement considering with gap only.
2) Whether to define test case for enhancement on inter-frequency measurement considering DRX and non-DRX  
· Way Forward: 
· RAN4 to define test cases for enhancement on inter-frequency measurement considering non-DRX
· RAN4 to define two TCs for the following SA event triggered reporting tests for inter-frequency measurement in connected mode, separately
	Test case index
	Test cases

	TC #1
	A.7.6.2.X1 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)

	TC #2
	A.7.6.2.X2 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)


· FFS, RAN4 to define test cases for enhancement on inter-frequency measurement considering DRX
· FFS, whether need to define two TCs for the following SA event triggered reporting tests, separately
	Test case index
	Test cases

	TC #1
	A.7.6.2.X1 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)

	TC #2
	A.7.6.2.X2 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)


· FFS, the DRX cycle parameter configuration 



RAN4 has defined inter-frequency enhancement in the connected mode that can be used for detecting and reporting of a candidate SCell. RAN4 specification currently captures the measuring and reporting of inter-frequency cells in “A.7.6.2.1”, “A.7.6.2.2”, “A.7.6.2.3” and “A.7.6.2.4”. These tests are for event triggered inter-frequency reporting with and without DRX and with and without SSB time index detection. 
Rel. 17 defined test case “A.7.6.1.5” for FR2 event triggered intra-frequency reporting, with non-DRX scenario only. The test cases can be set to non-DRX case only in Rel. 18 inter-frequency reporting as well.

[bookmark: _Toc149935984][bookmark: _Toc159266960]RAN4 to define the tests for event triggered inter-frequency reporting only with non-DRX with and without SSB time index detection for UEs indicating the capability for enhanced inter-frequency measurement for HST-FR2.

	Issue 1-2-5: Necessity of Test Cases for SCell activation delay  
· Way Forward: 
· TCs for SCell activation delay
· Option 1: No need to define new TC for SCell activation delay for Rel-18 FR2 HST PC6.
· Option 2: Verify an enhanced HST FR2 requirements for SCell activation delay (3ms) with the existing test A.7.5.3.1 SCell Activation and deactivation for SCell in FR2 intra-band in non-DRX
· Option 3: Other options are not precluded



RAN4 is considering to support SCell activation with delay requirement of “3 ms”. The specification already captures the SCell activation delay with an optional UE capability of “SCellwithoutSSB”. However, no test indicates the optional UE capability of “SCellwithoutSSB”. Thus, a new test for SCell activation delay requirement needs to be supported. The existing SCell activation delay tests can be considered with the requirement to signal the “SCellwithoutSSB” capability or to support 3ms delay for PC6 UE in HST FR2 deployments.
In the test A.6.5.3.1.1, the SCell is configured in a de-activated manner and a MAC CE is sent to activate the cell. To our understanding under the scope of HST FR2 CA only direct SCell activation is considered so the test should not incur any MAC CE to the UE activating the SCell. The SCell would be directly activated with the RRCReconfiguration message configuring the SCell to the UE.
Additionally shorte  implies that
-	the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on that FR2 band.
Therefore, 3 cells shall be present in the test case.For this reason, the appropriate tests to consider would be A.7.5.3.5.
[bookmark: _Toc149935985][bookmark: _Toc159266961]RAN4 to define the test for direct SCell activation with delay requirement of “3 ms” by enhancing the existing “A.7.5.3.5” Direct SCell activation at handover with known SCell in FR2, supporting the optional capability of “SCellwithoutSSB”.	Comment by Karimidehkordi, Ali (Nokia - DE/Munich): @Murat Gursu (Nokia) : can you please double check, if it is align with what we discussed in other paper?	Comment by Murat Gursu (Nokia): Let me check the tests once more!	Comment by Murat: Ok checked - and added further clarification.

Scope of RRM Performance Requirements for UL timing adjustment
	Issue 1-3-1: The necessity of introducing simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
· Way Forward: 
· Option 1: No need to introduce simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
· No need to combine MRTD together to design the new UL timing adjustment related TC.
· Option 2: It is necessary to introduce simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
· FFS, on whether and how to verify MRTD requirement




	Issue 1-3-2: The discussion on the new R18 UL timing adjustment TC design for FR2 HST
· Way Forward: 
· Option 1: 
· RAN4 need to define the new R18 TC combining with UL timing adjustment and TCI state switch.
· Option 2: 
· RAN4 need to define separate new R18 TCs, one for UL timing adjustment, the other for TCI state switch.
· Option 3: 
· RAN4 to include simultaneous PDSCH reception and/or L1 measurement from different AOAs in the introduced new test A.7.5.8.X to verify simultaneous two-panel reception with large RTD and enhanced one-shot UL timing adjustment operation


Regarding maximum receive timing difference requirement, the following new core requirements were introduced for HST FR2 operation in Rel-18:

	7.6.X	Minimum Requirements for PC6 UE in FR2
In HST FR2 scenario, when [highSpeedMeasFlagFR2-r17] is configured and [highSpeedDeploymentTypeFR2] is configured as bidirectional for a PC6 UE supporting multi-panel simultaneous reception [simultaneousReceptionFR2HST-r18], the UE shall be capable of handling a maximum receive timing difference specified as in the below table 7.6.7-1. The specified timing difference is between the subframe boundaries of the signals on the same CC which UE receives using two different Rx chains simultaneously.

Table 7.6.7-1: Maximum receive timing difference requirement for PC6 UE with multi-panel simultaneous receptions
	Frequency Range
	Subcarrier spacing (kHz)
	Maximum receive timing difference (µs) 

	FR2-1
	120
	[8]






	If the UE also indicates to support [highSpeedTCISwitchEnhMAC-CE-FR2-r18] and [R18 enhanced MAC-CE indication] is indicated as ‘1’ for the TCI state switch
[bookmark: _Hlk143783513]-	the UE transmit timing immediately after TCI state switch shall be  and clause 7.1.2.1 requirements don’t apply.
-	The UE UL transmission timing error after the TCI state switching procedure shall be less than or equal to ±Te as specified in clause 7.1.2 if the new target TCI state is within active TCI state list, otherwise ±7*64*Tc, and the reference point is .
If the UE also indicates to support [highSpeedTCISwitchEnhMAC-CE-FR2-r18] and [R18 enhanced MAC-CE indication] is indicated as ‘0’ for the TCI state switch
-	the requirement in clause 7.1.2.1 apply to the first UL transmission after a TCI state switch.
If the UE does not indicate to support [highSpeedTCISwitchEnhMAC-CE-FR2-r18] or [R18 enhanced MAC-CE indication] is not indicated for the TCI state switch



	For FR2 power class 6 UE if the UE indicates to support [highSpeedTCISwitchEnhMAC-CE-FR2-r18] and [R18 enhanced MAC-CE indication] is indicated as ‘0’ for the TCI state switch, the same requirement specified in clause 8.10.3 applies.



However, there are no tests defined for MRTD requirements in RAN4.
The most relevant test that includes data reception and also covers TCI state switching delay and UL Tx timing was defined for HST FR2 operation in Rel-17 in A.7.5.8.3 MAC-CE based active TCI state switch for HST FR2 scenario. A new test based on A.7.5.8.3 can be introduced in Rel-18 to cover the Rel-18 enhanced TCI state switch MAC CE command, corresponding enhancements and new MRTD requirement.
[bookmark: _Toc149935986][bookmark: _Toc159266962]TCI state switching delay test already includes PDSCH reception that is used for the verification of TCI state switching delay. Therefore, it is the most appropriate setup to verify that RTD > CP is also supported by the PC6 UE capable of two-panel reception.
[bookmark: _Toc149935987][bookmark: _Toc159266963]RAN4 to specify simultaneous PDSCH reception from two different AOAs in the new test for the verification of enhanced MAC-CE TCI state switch, UL timing and RTD>CP requirements in HST FR2 multi-Rx scenario.


[bookmark: _Hlk157492577]RRM TC configuration
Regarding channel model, propagation conditions, and test setup configurations, following open points require further discussions:
	Issue 1-4-1: Channel model and propagation condition
· Way Forward: 
· Channel model and propagation condition for the TCs corresponding to the requirements on simultaneous multi-panel operation for train roof-mounted FR2 high power devices, i.e., L1 measurement requirement
· RAN4 adopts bi-directional assumption (i.e., AWGN (serving cell) and AWGN with 19444 Hz frequency offset (neighbour cell))
· FFS, Channel model and propagation condition for the TCs corresponding to the other requirements for train roof-mounted FR2 high power devices, e.g., Cell Re-selection, and TCI state switch delay




	1) Test setup of AOA configuration for other test cases
· Way Forward: 
· Test setup of AOA configuration for the test cases including: Cell re-selection; UE transmit timing; and TCI switch delay
· The Rel-17 FR2 HST test setup of AOA configuration can be reused for test case verification, that is 
	Test cases
	AOA setup

	Cell re-selection
	Setup #1 defined in A.3.15.1

	UE transmit timing
	Setup #1 defined in A.3.15.1

	TCI switch delay
	Setup#3 A.3.15.3


· Test setup of AOA configuration for the test cases: SA NR inter-frequency measurement
· FFS, the Rel-17 FR2 HST test setup of AOA configuration can be reused for test case verification
· Other options are not precluded.



[bookmark: _Toc159266964]Table 3 provides current AoA configuration and channel model assumption for Rel-17 FR2 HST specified in TS 38.133. 
[bookmark: _Ref158897688]Table 3: Current AoA configuration and channel model assumptions for Rel-17 FR2 HST [TS 38.133].
	Current Rel-17 FR2 Tests for HST
	 AoA configuration
	Channel model (frequency offset)

	A.7.1.1.7; Cell reselection to FR2 intra-frequency NR case for FR2 power class 6 UE
configured with highSpeedMeasFlagFR2-r17

	One AoA (i.e., Setup 1 defined in A.3.15.1 in 38.133)	Comment by Karimidehkordi, Ali (Nokia - DE/Munich): Add an observation on how it is possible?

+ proposal: for Rel-18 consider two AoA
	AWGN with19444 Hz frequency offset between the serving cell and the neighbor cell

	A.7.6.1.5; SA event triggered reporting test without gap under non-DRX for UE configured with highSpeedMeasFlagFR2-r17
	Two AoAs (Setup 3 defined in A.3.15.3 in 38.133)	Comment by Karimidehkordi, Ali (Nokia - DE/Munich): Ali: to check if we need a correction CR in the spec
	AWGN with19444 Hz frequency offset between the serving cell and the neighbor cell

	A.7.6.3.5;  SSB based L1-RSRP measurement when DRX is used for power class 6 UE configured with highSpeedMeasFlagFR2-r17
	One AoA (i.e., Setup 1 defined in A.3.15.1 in 38.133)
	AWGN

	A.7.4.1.1; NR UE Transmit Timing Test for FR2
	One AoA (i.e., Setup 1 defined in A.3.15.1 in 38.133)
	AWGN

	A.7.5.8.3; MAC-CE based active TCI state switch for HST FR2 scenario
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)
	AWGN with 9722 Hz frequency offset is assumed between signals coming from different AoAs


[bookmark: _Toc159266965]In current 38.133 specification, single AoA configuration has been assumed for test case A.7.1.1.7 “Cell reselection to FR2 intra-frequency NR case for FR2 power class 6 UE configured with highSpeedMeasFlagFR2-r17”, however, the double values of maximum FO of with19444 Hz is assumed that implies reception from two different sides.
[bookmark: _Toc159266966]Channel model, propagation conditions, and test setup configurations for Rel-18 FR2 enhanced CPE test cases are provided in Table 4 below.
[bookmark: _Ref158903102]Table 4: Proposals regarding channel model, propagation conditions, and test setup configurations for Rel-18 FR2 enhanced CPE test cases.
	TC index
	Corresponding Core Requirement
	Necessity of New Test Case
	Proposed channel model
	Proposed test setup

	TC1
	Requirements for Cell Re-selection
	New test case needed. (New test case for A.7.1.1.X Cell reselection to FR2 inter-frequency NR case for Rel-18 FR2 HST intra-band CA)
FFS, how to define the new TC
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	TC2
	Requirements for SCell Activation Delay for Deactivated SCell
	New test case needed based on A.7.5.3.5 
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell/SCell
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	TC3-TC6
	Requirements for Inter-frequency measurement with measurement gaps
	New test case needed. 
(New test case for A.7.6.2.X3 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))
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	
	
	New test case needed.
(New test case for A.7.6.2.X4 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))
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	TC8
	Requirements for One shot large UL timing adjustment for FR2 Power Class 6 UE 
	New test case(s) needed.
FFS, how to define the new TC(s) 
FFS, MRTD requirement verification.
	AWGN with 19444 Hz frequency offset between signals coming from different AoAs
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	
	Requirements for MAC-CE based TCI state switch delay in HST FR2 scenarios
	
	
	

	
	New requirements for MRTD with simultaneous two-panel reception for FR2 Power Class 6 UE
	
	
	

	TC11
	Requirements for SSB based L1-RSRP
	New test case needed.
(New test case for A.7.6.3.X SSB based L1-RSRP measurement when DRX is used for FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18)
	AWGN with 19444 Hz frequency offset is assumed between signals coming from different AoAs
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	TC12
	Requirements for Intra-frequency measurements with/without measurement gaps
	The new test case is needed.
(If new TC needed. New test case for A.7.6.1.X SA event triggered reporting test without gap under non-DRX for UE supporting [measurementEnhancementCAInterFreqFR2-r18]) 
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)


[bookmark: _Toc116995848]

Conclusion
In the paper, we provide the analysis of the open issues related to RRM test performance requirements for Rel-18 HST FR2 Enhanced UEs.
The following Observations and Proposals were made:
[bookmark: _Toc116995849]Observation 1: Rel-18 FR2 enhanced PC6 UE provides measurement performance gain compared to Rel-17 PC6 UE both with and without configuration of timeRestrictionForChannelMeasurements parameter (i.e., when M=1 or M=3) when highSpeedMeasFlagFR2-r17 is configured to set2.
Proposal 1: For SSB based L1-RSRP TC, RAN4 consider configuration of parameter timeRestrictionForChannelMeasurements i.e., setting M=1 when highSpeedMeasFlagFR2-r17 is configured to set2.
Observation 2: RAN4 has defined enhanced intra-frequency measurement requirements.
Observation 3: RAN4 has defined the test “A.6.6.1.8” with A6 event to test intra-frequency measurement requirements in CA for HST in FR1.
Proposal 3: RAN4 to define the tests for event triggered inter-frequency reporting only with non-DRX with and without SSB time index detection for UEs indicating the capability for enhanced inter-frequency measurement for HST-FR2.
Proposal 4: RAN4 to define the test for direct SCell activation with delay requirement of “3 ms” by enhancing the existing “A.7.5.3.5” Direct SCell activation at handover with known SCell in FR2, supporting the optional capability of “SCellwithoutSSB”.
Observation 4: TCI state switching delay test already includes PDSCH reception that is used for the verification of TCI state switching delay. Therefore, it is the most appropriate setup to verify that RTD > CP is also supported by the PC6 UE capable of two-panel reception.
Proposal 5: RAN4 to specify simultaneous PDSCH reception from two different AOAs in the new test for the verification of enhanced MAC-CE TCI state switch, UL timing and RTD>CP requirements in HST FR2 multi-Rx scenario.
Observation 5: Table 3 provides current AoA configuration and channel model assumption for Rel-17 FR2 HST specified in TS 38.133.
Observation 6: In current 38.133 specification, single AoA configuration has been assumed for test case A.7.1.1.7 “Cell reselection to FR2 intra-frequency NR case for FR2 power class 6 UE configured with highSpeedMeasFlagFR2-r17”, however, the double values of maximum FO of with19444 Hz is assumed that implies reception from two different sides.
Proposal 6: Channel model, propagation conditions, and test setup configurations for Rel-18 FR2 enhanced CPE test cases are provided in Table 4 below.
	TC index
	Corresponding Core Requirement
	Necessity of New Test Case
	Proposed channel model
	Proposed test setup

	TC1
	Requirements for Cell Re-selection
	New test case needed. (New test case for A.7.1.1.X Cell reselection to FR2 inter-frequency NR case for Rel-18 FR2 HST intra-band CA)
FFS, how to define the new TC
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	TC2
	Requirements for SCell Activation Delay for Deactivated SCell
	New test case needed based on A.7.5.3.5 
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell/SCell
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	TC3-TC6
	Requirements for Inter-frequency measurement with measurement gaps
	New test case needed. 
(New test case for A.7.6.2.X3 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))
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	
	
	New test case needed.
(New test case for A.7.6.2.X4 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))
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	TC8
	Requirements for One shot large UL timing adjustment for FR2 Power Class 6 UE 
	New test case(s) needed.
FFS, how to define the new TC(s) 
FFS, MRTD requirement verification.
	AWGN with 19444 Hz frequency offset between signals coming from different AoAs
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	
	Requirements for MAC-CE based TCI state switch delay in HST FR2 scenarios
	
	
	

	
	New requirements for MRTD with simultaneous two-panel reception for FR2 Power Class 6 UE
	
	
	

	TC11
	Requirements for SSB based L1-RSRP
	New test case needed.
(New test case for A.7.6.3.X SSB based L1-RSRP measurement when DRX is used for FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18)
	AWGN with 19444 Hz frequency offset is assumed between signals coming from different AoAs
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)

	TC12
	Requirements for Intra-frequency measurements with/without measurement gaps
	The new test case is needed.
(If new TC needed. New test case for A.7.6.1.X SA event triggered reporting test without gap under non-DRX for UE supporting [measurementEnhancementCAInterFreqFR2-r18]) 
	AWGN with 19444 Hz frequency offset between the serving cell and the neighbour cell
	Two AoAs (Setup 3 according to clause A.3.15.3 in 38.133)
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