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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
In RAN#95e meeting, the Rel-18 RAN4-led work item on enhanced NR support for high speed train scenario in FR2 has been approved [RP-220985], which has been further updated in [RP-222272]. As big CR [R4-2319897] agreed in RAN4 #108, the relevant RRM core requirement for Rel-18 FR2 HST scenarios are introduced and enhanced over existing FR2 RRM requirements. In RAN4 #108-bis, the preliminary RRM performance requirements was discussed. A big CR [R4-2402556] agreed in RAN4 #110 capturing inter-frequency measurement requirements enhancement in Idle mode and SCell activation delay requirement enhancement for Deactivated SCell. 
Specifically, the enhancements for Rel-18 FR2 HST are introduced on: Cell re-selection: inter-frequency measurement in idle mode; Maximum Receive Timing Difference; UE transmit timing:  One shot large UL timing adjustment for FR2 Power Class 6 UE; Active TCI state switching delay; SSB based radio link monitoring (Minimum requirement); SSB based beam failure detection (Minimum requirement); SSB based L1-RSRP measurement (SSB based L1-RSRP Reporting); Intra-frequency measurement; Inter-frequency measurement; SCell Activation and Deactivation Delay
This T-doc will be used to guide and summarize the email discussion for the topic of Rel-18 NR HST FR2 enhancements RRM performance requirements with the email thread identifier “[110bis][212] NR_HST_FR2_enh”.
In this T-doc, the following agenda items will be treated:
· 6.7.1 RRM core requirement maintenance (No contribution input in this meeting)
· 6.7.2 RRM performance requirements
Topic #1 RRM Performance Requirements for Rel-18 FR2 HST
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2405730
	Nokia, Nokia Shanghai Bell
	[bookmark: _Toc163498794]It is agreed that Rel-18 PC6 HST FR2 test cases with two AoAs are verified with 150° angular separation in between 2AoAs, i.e., in between the probes.
[bookmark: _Toc163498795]PC6 UE is expected to perform L1-RSRP measurement when the signals are coming in the directions different from RX beam peak.
[bookmark: _Toc163498797]It is not typical in HST FR2 scenario that the new beams on both sides of the UE can be detected/appear at the same time in addition to two serving beams/RRHs.
[bookmark: _Toc163498799]The companies see a need to split testing of the UL timing adjustment and TCI state switching delay based on enhanced MAC CE PDCCH TCI state switch indication and of TCI state switching in the scenario with simultaneous multi-panel reception.
[bookmark: _Toc163498800]It is preferable to test enhanced MAC CE indicating “0” (no large jump in UL timing) because PC6 UE behaviour in Rel-18 is considerably different from Rel-17 requirement. However, if only one test is introduced and Rel-17 test case does not need to be passed, then the scenario with large jump in propagation delay will not be tested.
Observation 1: [bookmark: _Toc163498803]If only test case for enhanced MAC is defined then it will not be any tests cases to check the TCI state switching in Multi-RX scenario.
Observation 2: Test requirements in the test case A.7.1.1.8 refer only to the table 4.2.2.4-2a with the enhanced HST Idle mode inter-frequency measurement.
Observation 3: [bookmark: _Toc163498808]It has been agreed in RAN4 to assume highSpeedMeasFlagFR2-r17= Set 2 for Rel-18 HST inter-frequency idle-mode measurements test cases and not connected-mode SA event triggered reporting tests.
Observation 4: [bookmark: _Toc163498810]The motivation to consider three RF channels in draft proposed test cases A.7.6.2.X and A.7.6.2.X4 “SA event triggered reporting tests with/without SSB time index detection for FR2 power class 6 UEs” is not clear. While, current inter-frequency SA event triggered reporting test cases proposed in TS 38.133 Section A.7.6.2, all assume 2 RF channels.
Proposal 1: RAN4 to consider the conclusions from Rel-18 Multi-RX WI and from TR 38.871 about the definition of OTA testing setup with two AoA for SSB based L1-RSRP measurements and TCI state switch in Rel-18 FR2 HST.
Proposal 2: RAN4 to use only three SSBs (two serving on two sides of the UE during T1 and one additional/new during T2) in SSB based L1-RSRP test case.
Proposal 3: For the Rel-18 PC6 UE supporting enhanced MAC CE for TCI state switch indication, RAN4 to define two tests (or sub-test) covering both indication “0” (no large propagation delay jump) and indication “1” (with large propagation delay jump).
Proposal 4: For the Rel-18 PC6 UE not supporting enhanced MAC CE for TCI state switch indication, the legacy Rel-17 test case (A7.5.8.3) shall be performed.
Proposal 5: RAN4 to introduce a new test case on TCI state switching delay for the PC6 UE receiving two simultaneous DL signals associated with two different QCL TypeD RSs.
[bookmark: _Toc163498806]Proposal 6: For test case A.7.1.1.8 “Cell reselection to FR2 inter-frequency NR case for UE configured with highSpeedMeasFlagFR2-r17” RAN4 to specify that the TC is for UE supporting Idle mode inter-frequency measurement enhancement for HST in FR2.
[bookmark: _Toc163498807]Proposal 7: RAN4 to assume the 19444 Hz Doppler offset between cells in Test case “A.7.1.1.8; Cell reselection to FR2 inter-frequency NR case for UE configured with highSpeedMeasFlagFR2-r17”.
[bookmark: _Toc163498809]Proposal 8: To diversify Rel-18 test cases, RAN4 to assume Set 1 deployment (i.e., highSpeedMeasFlagFR2-r17= Set 1) for one of the Rel-18 FR2 HST enhanced connected-mode inter-frequency test cases e.g., SA event triggered reporting tests with/without SSB time index detection.
[bookmark: _Toc163498811]Proposal 9: RAN4 to use only two RF channels in the test cases for inter-frequency SA event triggered reporting with measurement gaps to avoid the complication of the test setup.
[bookmark: _Toc163498812]Proposal 10: RAN4 to define Minimum SSB_RP values in the Table B.2.3-2: Conditions for inter-frequency measurements in FR2 for PC6 UEs.

	R4-2405691
	Samsung
	Observation 1: The spherical coverage requirement for simultaneous reception from multiple directions to PC6 should satisfy 7.3K.6 instead of 7.3.4.6.
Observation 2: The existing 2AoA Setup 3 cannot be directly used when performing simultaneous L1-RSRP measurement with multi-panel, since:
· The setup is based on the assumption that at one time instance, there is only one beam to receive
· For the setup, the two active probes, align to directions which are from the set of directions corresponding to the EIS spherical coverage, i.e., non-peak beam direction instead of peak beam direction, the setup is not fully compliant with the idea of AoA setup design of the L1-RSRP measurement originated from Rel-15 discussion 
Observation 3: The existing 2AoA setup 4 is used to test coverage of scenarios with large SS-RSRP difference or large Io difference, it is unavailable in HST multi-panel simultaneous L1-RSRP measurement scenario
Observation 4: No matter from RF respective or RRM perspective, the angular separation between 2AoAs is only 150° for PC6

Proposal 1: The existing AoA setups are not applicable to the test for SSB based L1-RSRP measurement for power class 6 UE supporting SimultaneousReceptionFR2HST-r18
Proposal 2: It is necessary to define a new AoA setup to support the SSB based L1-RSRP measurement test on FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18
Proposal 3: RAN4 not to consider the following 2AoA setup in FR2 HST:
· 2 AoAs, both AoAs are in Rx beam peak directions
Proposal 4: Define a new AoA setup to support the SSB based L1-RSRP measurement test on FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18
· Setup Xc: 2 AoAs, 
· Setup Xc-1: 1 AoA in Rx beam peak direction, 1 in non Rx beam peak without change in direction 
· Setup Xc-2: 1 AoA in Rx beam peak direction, 1 in non Rx beam peak with change in direction
Proposal 5: Under FR2 HST multi-Rx chain DL reception scenario, the legacy accuracy requirements in section 10.1.20 of TS 38.133 for L1-RSRP measurement should be satisfied for each Rx chain. 
· With this clarification, no new accuracy requirements section is created for L1-RSRP measurements under multi-rx operation
Proposal 6: If some differences cross different panels are need to be considered, RAN4 to discuss whether the existing absolute L1-RSRP accuracy requirement could be relaxed for FR2 HST multi-Rx simultaneous reception with additional margin
Proposal 7: In Rel-18 FR2 HST multi-Rx simultaneous reception scenario, RAN4 to consider the ideal rejection from the direction of interfering probe when the wanted single is transmitted from the desired probe



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[Background] In WF [R4-2321349] agreed in RAN4#110 meeting with the updated Test Case list information, below
Table 1 The RRM performance test cases list (for information)
	TC index
	Corresponding Core Requirement
	Necessity of New Test Case
	Company for CR volunteer

	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)
	Intel

	TC2
	Requirements for SCell Activation Delay for Deactivated SCell
	No new test case needed.
	

	TC3-TC6
	Requirements for Inter-frequency measurement with measurement gaps
	No new test case needed. 
(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))
	

	
	
	No new test case needed. 
(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))
	

	
	
	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))
	Huawei

	
	
	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))
	Ericsson

	TC7
	Requirements for Inter-frequency measurement without measurement gaps
	No new test case needed.
	

	TC8
	Requirements for One shot large UL timing adjustment for FR2 Power Class 6 UE 
	New test case(s) needed.

	Nokia


	
	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
	
	

	TC9
	Requirements for SSB based radio link monitoring
	No new test case needed.
	

	TC10
	Requirements for SSB based beam failure detection
	No new test case needed.
	

	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)
	Samsung

	TC12
	Requirements for Intra-frequency measurements with/without measurement gaps
	New test case 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])
	Nokia


[Moderator] It is encouraged companies to provide their views on each sub-topics and the corresponding issues. 
Sub-topic 1-1 Test case design on SSB based L1-RSRP in Rel-18 FR2 HST
Sub-topic description:
Open issues and candidate options before meeting:
[Moderator] The necessity of defining TC on SSB based L1-RSRP in Rel-18 FR2 HST was verified at the early stage of the Perf. discussion, however, how to design the TC is still suspending, the following agreements were achieved in last meeting:
	Sub-topic 1-1 How to design the TC for SSB based L1-RSRP in Rel-18 FR2 HST
Issue 1-1-1 AoA setup for multi-Rx chain DL reception in Rel-18 FR2 HST
· Agreement in Ad-hoc minutes: 
	Agreement:
For FR2 PC6 UE, 
· 2AoA Setup 3, the Relative angular offset between active probes: 
· Only keep 150 degree as option


1) Whether to use 2AoA setup for SSB based L1-RSRP test case
· Agreement: 
· For the test design, configuration set 2 with 2AoA setup should be applied for SSB based L1-RSRP test case in FR2 HST.
Issue 1-1-2 Whether to configure higher layer parameter timeRestrictionForChannelMeasurements
· Agreement: 
· For the SSB based L1-RSRP test case in Rel-18 FR2 HST with highSpeedMeasFlagFR2-r17 is configured to set2, the higher layer parameter timeRestrictionForChannelMeasurements should be configured.
· Only one sample (M=1) is defined as the measurement period


At the same time, the remaining open issue is “Whether to define a new 2AoA setup for multi-Rx chain DL reception for SSB based L1-RSRP test case”. In this meeting, we continue to discuss and provide views on the remaining issue to complete the work on SSB based L1-RSRP TC definition for FR2 HST. 
Considering that there are three other relevant issues: 1) Test case SSB configuration; 2) Interference assumption; 3) Accuracy requirement are discussed in R4-2405730 and R4-2405691, separately, moderator summarize them as Issue 1-1-2~ Issue 1-1-4, below
Issue 1-1-1 AoA setup for multi-Rx chain DL reception in Rel-18 FR2 HST
Please find Background A~D below
[A. Background on RF requirement TS 38.101-2, Section 7.3K.6] In Rel-18, a new spherical coverage requirement for simultaneous reception from multiple directions for PC6 was defined in TS 38.101-2 Section 7.3K.6. For convenience, we duplicate the RF requirements as below.
	[bookmark: _Toc145920232][bookmark: _Toc155389468][bookmark: _Toc155406534][bookmark: _Toc161831830][bookmark: _Toc163204927][bookmark: _Hlk145919448]7.3K.6 2AoA spherical coverage for power class 6
The requirements for a power class 6 UE are applicable with network signalling highSpeedDeploymentTypeFR2-r17 configured as bidirectional. UE spherical coverage evaluation areas are found in Table 6.2.1.6-3a in clause 6.2.1.6, by consisting of Area-1 and Area-2, in the reference coordinate system in Annex L.1. If one AoA is within Area-1 and another AoA is within Area-2, the 2AoA spherical coverage requirements apply with DL power specified in Table 7.3K.6-1 for the PDSCH of each AoA. For any AoA pair selected from Area-1 and Area-2, respectively, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels. The requirement is verified with a 150° angular separation between 2AoAs. The requirement is verified with the test metric of Throughput (Link=2AoA Spherical coverage grid, Meas=Link angle).
Table 7.3K.6-1: DL power for 2AoA spherical coverage requirement for power class 6
	Operating band
	PDSCH DL power over UE spherical coverage evaluation areas (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-82.6
	-79.6
	-76.6
	-73.6

	n258
	-82.8
	-79.8
	-76.8
	-73.8

	n261
	-82.6
	-79.6
	-76.6
	-73.6

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	The 2AoA spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.
NOTE 3:	The requirements in this table are applicable with the network signalling highSpeedMeasFlagFR2-r17 configured as set2.



The requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.1-2.
Unless given by Table 7.3.2.1-3, the minimum requirements for 2AoA spherical coverage shall be verified with the network signalling value NS_200 (Table 6.2.3.1-1) configured.


[B. Background on RRM requirement TS 38.133, Section A.3.15] 
1. There are 4 AoA setups in the current Spec. Section A.3.15: Setup 1: Single AoA in Rx beam peak direction; Setup 2: Single AoA in non Rx beam peak direction; Setup 3: 2 AoAs; Setup 4: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak. The details can be found in R4-2400750, only 2AoAs are copied here for convenience
	A.3.15.3	Setup 3: 2 AoAs
There are 2 active probes in the test. The DL signals, and noise if applicable, transmitted from the two active probes, align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. The relative angular offset between the directions (AoAs) of the 2 active probes, shall be changed for each test iteration. The applicable set of relative angular offsets between the 2 active probes is given in Table 3.15.3-1 for each UE power class.
Editor Note: If RAN5 finds the changing of angular offset between the directions (AoAs) of the 2 active probes per test iteration to be infeasible from the perspectives of EIS spherical coverage and other impacts, e.g.: testing time, then the test setup will be revised. 
Table A.3.15.3-1: Set of relative angular offsets between active probes for each power class
	UE Power class
	Relative angular offset between active probes

	1
	30°, 60°, 90° and 120°

	2
	FFS

	3
	30°, 60°, 90°, 120° and 150°

	4
	FFS

	5
	FFS

	6
	30°, 60°, 90°, 120° and 150°

	7
	FFS


A.3.15.4	 Setup 4: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak
A.3.15.4.1 Setup 4a: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak without change in direction
There are 2 active probes in the test. The DL signals, and noise if applicable, are transmitted from the two active probes. One probe is aligned to the UE Rx beam peak direction as defined in TS 38.101-2 [19]. The second is aligned to a direction (AoA) which is from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. The direction (AoA) of the non Rx beam peak signal shall not be changed between test iterations.
A.3.15.4.2	 Setup 4b: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak with change in direction
There are 2 active probes in the test. The DL signals, and noise if applicable, are transmitted from the two active probes. One probe is aligned to the UE Rx beam peak direction as defined in TS 38.101-2 [19]. The second is aligned to a direction (AoA) which is from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. 
For UE power class 3, the relative angular offset between the directions (AoAs) of the 2 active probes shall be changed for each test iteration, within the probe alignment described above. The applicable set of relative angular offsets between the 2 active probes is given in Table 3.15.3-1 for each UE power class.


2. The existing 2AoA setup 4 (2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak) is used to test coverage of scenarios with large SS-RSRP difference or large Io difference [R4-1913248]
[C. Background on existing AoA setup for L1-RSRP measurement for beam reporting]
1. The existing AoA setup for L1-RSRP measurement for beam reporting is Setup 1 according to A.3.15.1
Table A.7.6.3.5.2-2: SSB specific test parameters
	Parameter
	Config
	Unit
	SSB#0
	SSB#1

	
	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	
	Setup 1 according to A.3.15.1

	Beam AssumptionNote 4
	1-2
	
	Rough


Note: Setup 1: Single AoA in the UE Rx beam peak direction
2. The agreement in terms of rough/fine beam
	R4-1904784, Ad Hoc minutes for NR RRM test cases
	L1-RSRP
	29A
	Beam management: L1-RSRP reporting
	Rough





[D. Background on UE RRM testing methodology for multi-Rx chain DL reception TS 38.871]
	[bookmark: _Toc155642284]5 UE RF testing methodology for multi-Rx chain DL reception
5.2.2 Measurement Setup with Full Degrees of Freedom for AoA1 with Fixed Angular Offset(s) Between AoA1 and AoA2
Due to the fixed offset between AoAs, the AoA2 probe cannot track/follow a DUT’s reference direction, e.g., beam peak, during testing as illustrated in Table 5.2.2-1 for two different DUT orientations/test points.
6 UE RRM testing methodology for multi-Rx chain DL reception
[bookmark: _Toc151623935][bookmark: _Toc154585352][bookmark: _Toc155642309]6.2.1.1	Test scenarios
The test scenarios of UE RRM testing for multi-Rx chain DL reception can be divided into two categories depending on whether dual DCI simultaneously switching needs to be supported by measurement setup or not:
	- 	Category 1: All the RRM test cases expect Dual TCI switching
	-	Category 2: Dual TCI switching test case


[Progress on Multi-Rx WI discussion in RAN4 #110]
The following way forward with FFS was captured in the WF without any extensively discussion.
	R4-2403560 WF on core maintenance and performance part for multi-Rx WI
Issue 2-2a: Whether and how to define new 2AoA setup for multi-Rx
· FFS following options
· Option 1: RAN4 to discuss the necessity of defining a new 2AoA setup for multi-Rx chain DL reception (Samsung)
· Setup X: 2 AoAs for multi-Rx chain DL reception
· Setup Xa: 2 AoAs, both AoAs are in Rx beam peak directions.
· It is possible for HST multi-Rx supported PC6.
· Setup Xb: 2 AoAs, both AoAs are in non Rx beam peak directions. 
· Setup Xc: 2 AoAs, 
· Setup Xc-1: 1 AoA in Rx beam peak direction, 1 in non Rx beam peak without change in direction 
· Setup Xc-2: 1 AoA in Rx beam peak direction, 1 in non Rx beam peak with change in direction


It is encouraged that companies to contribute views for the following proposal.
· Proposals
· Option 1 (Samsung): 
· The necessity:
· The existing AoA setups are not applicable to the test for SSB based L1-RSRP measurement for power class 6 UE supporting SimultaneousReceptionFR2HST-r18
· It is necessary to define a new AoA setup to support the SSB based L1-RSRP measurement test on FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18
· How to design:
· RAN4 not to consider the following 2AoA setup in FR2 HST:
· 2 AoAs, both AoAs are in Rx beam peak directions
· Define a new AoA setup to support the SSB based L1-RSRP measurement test on FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18
	· Setup Xc: 2 AoAs, 
· Setup Xc-1: 1 AoA in Rx beam peak direction, 1 in non Rx beam peak without change in direction 
· Setup Xc-2: 1 AoA in Rx beam peak direction, 1 in non Rx beam peak with change in direction


· Option 2 (Nokia): 
· [bookmark: _Toc163498796]RAN4 to consider the conclusions from Rel-18 Multi-RX WI and from TR 38.871 about the definition of OTA testing setup with two AoA for SSB based L1-RSRP measurements and TCI state switch in Rel-18 FR2 HST.
[Moderator]
1. Regarding the necessity: Companies agreed that 2AoA setup is needed in the FR2 HST L1-RSRP measurement TC. However, based on the observation, a new RF 2AoA spherical coverage requirement (7.3K.6) is defined for PC6 with multi-Rx simultaneous reception, which is different from that defined in 7.3.4.6. From this, it is moderator understanding that the existing 2AoA setup based on 7.3.4.6, no matter A.3.15.3/ A.3.15.4 is not applicable to Rel-18 FR2 HST multi-Rx anymore. From this, it is necessary to define a new 2AoA setup 
2. Regarding the design: Since the existing AoA setup for L1-RSRP measurement for beam reporting is Setup 1 according to A.3.15.1, i.e., beam peak direction, is considered, it is moderator understanding, beam peak direction is still needed under multi-Rx scenario to follow the principle of the original design, otherwise performance might degrade and can’t be ensured since the additional gain difference Y/Z is introduced. However, considering the limitation on test method defined in TS 38.871, it is moderator understanding at least beam peak direction is needed under multi-Rx scenario, while the other non-beam peak direction would meet: 1) angular separation between 2AoAs is 150°; 2) Satisfy the RF 2AoA spherical coverage requirement for PC6. It is Moderator understanding that this part does not need to wait for Multi-Rx conclusion since it is HST specific. However, 150° is actually a declared angular separation in RF, whether RRM need to consider the declared AoA separation and all the corresponding directions defined in RF requirements is ongoing in multi-Rx WI, since PC6 and PC3 would share the same 2AoA setup section in 38.133, regarding how to define the new 2AoA in detail, moderator suggest to wait for Multi-Rx WI conclusion.
· Recommended WF
· It is necessary to define a new 2AoA setup to support the SSB based L1-RSRP measurement test on FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18
· RAN4 to define the following 2AoA setup in Rel-18 FR2 HST: 
· 2 AoAs, 
· 1 AoA in Rx beam peak direction, 1 in non Rx beam peak without change in direction 
· 1 AoA in Rx beam peak direction, 1 in non Rx beam peak with change in direction 
· The spherical coverage requirement for simultaneous reception from multiple directions is 7.3K.6
· How to define a new 2AoA setup to support the SSB based L1-RSRP measurement test, to wait for the conclusions from Rel-18 Multi-RX WI
Issue 1-1-2 Test case SSB configuration
[Background on deployment]
	In RAN4 #108, the following agreements R4-2314297 were agreed:
The following agreement was achieved in Monday session:
	Sub-topic 1-1: Possible scenarios analysis in Rel-18 FR2 HST
· Agreement
· Define the RRM requirements for Rel-18 FR2 HST Multi-Rx based on the following scenarios described in R4-2314160 clause 1.2.1:
· Scenario A & D: The FR2 PC6 UE uses two active panels pointed forward and backward to receive DL signal transmitted from two RRHs with different QCL TypeD RSs at the same time.


[image: ]    [image: ]


· Observation from R4-2405730
· It is not typical in HST FR2 scenario that the new beams on both sides of the UE can be detected/appear at the same time in addition to two serving beams/RRHs.
· Proposals
· Option 1 (Nokia): 
· [bookmark: _Toc163498798]RAN4 to use only three SSBs (two serving on two sides of the UE during T1 and one additional/new during T2) in SSB based L1-RSRP test case.
[Moderator] RAN4 to discuss whether the followings can be taken as the cases to consider in the TC design
[image: ]     [image: ]
· Recommended WF
· RAN4 to use three SSBs in SSB based L1-RSRP measurement test on FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18
Suggest to discuss how to design the three SSBs configuration directly in the CR stage
Issue 1-1-3 Interference assumption 
[Moderator] The interference assumption is discussed in R4-2405691. It is Moderator understanding that since HST is a special scenario, the interference impact from the neighbouring probe can be neglected for each Rx beam direction. For example, the interference impact from probe #2 can be neglected when the wanted signal SSB from probe #1 is received at Rx beam peak direction associated with panel #1. Besides, as a possible case, based on the RF requirements, we can assume the offsets as , in such case, the interference from probe 2 can be ignored.
It is encouraged that companies to contribute views on the following proposals
· Proposals
· Option 1 (Samsung): 
· In Rel-18 FR2 HST multi-Rx simultaneous reception scenario, RAN4 to consider the ideal rejection from the direction of interfering probe when the wanted single is transmitted from the desired probe
· Recommended WF
· In Rel-18 FR2 HST multi-Rx simultaneous reception scenario, RAN4 to consider the ideal rejection from the direction of interfering probe when the wanted single is transmitted from the desired probe
Issue 1-1-4 Accuracy requirement 
[Moderator] It is moderator understanding that if new AoA setup, i.e., 1 AoA in Rx beam peak direction, 1 in non Rx beam peak is considered, the existing absolute accuracy requirement might need some clarification/limitation or relaxation. 
A brief reason is that since multi-Rx chain is introduced, no matter a BB module/separate BB module is considered, some unavoidable extra difference shall be considered across different Rx chains, for example, misalignment between the beams cross different panels, margin due to difference between antenna gain difference of different panels (e.g., Y-Z)
It is encouraged that companies to contribute views on the following proposals
· Proposals
· Option 1 (Samsung): 
· Under FR2 HST multi-Rx chain DL reception scenario, the legacy accuracy requirements in section 10.1.20 of TS 38.133 for L1-RSRP measurement should be satisfied for each Rx chain. 
· With this clarification, no new accuracy requirements section is created for L1-RSRP measurements under multi-rx operation
· If some differences cross different panels are need to be considered, RAN4 to discuss whether the existing absolute L1-RSRP accuracy requirement could be relaxed for FR2 HST multi-Rx simultaneous reception with additional margin
· Recommended WF
· TBD
Sub-topic 1-2 Test case design on UL timing adjustment/TCI state switching in Rel-18 FR2 HST
[Moderator] The necessity of designing the TC for UL timing adjustment/TCI state switching was verified. But how to design the TC is still controversial. The following agreements were achieved in last meeting:
	Sub-topic 1-3 How to design the TC for UL timing adjustment in Rel-18 FR2 HST
Issue 1-3-1 Whether to introduce simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
Agreement from Tuesday RRM session:
Issue 1-3-1: The necessity of introducing simultaneous multi-panel operation at UL timing adjustment in Rel-18 FR2 HST
Agreement: No
Issue 1-3-2 Discussion on the new R18 UL timing adjustment TC design for FR2 HST
It is encouraged companies to discuss how to design the MAC-CE indication based TCI state switch delay TC in Rel-18 FR2 HST at CR stage directly.


In this meeting, we try our best to address all the controversial issues discussed in R4-2405730.
[Background on UE capabilities]
	R4-2403317 Ad-hoc minutes on RRM requirements for NR_HST_FR2_enh WI
Issue 1-1-1: UE features for simultaneous two-panel reception
[image: ]
Issue 1-1-3: UE features for enhanced MAC CE
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Issue 1-2-1 Whether to split the testing of the UL timing adjustment and TCI state switching delay
[Moderator] For convenience, the observations in R4-2405730 are copied as below:
· Observations:
· The companies see a need to split testing of the UL timing adjustment and TCI state switching delay based on enhanced MAC CE PDCCH TCI state switch indication and of TCI state switching in the scenario with simultaneous multi-panel reception.
· It is preferable to test enhanced MAC CE indicating “0” (no large jump in UL timing) because PC6 UE behaviour in Rel-18 is considerably different from Rel-17 requirement. However, if only one test is introduced and Rel-17 test case does not need to be passed, then the scenario with large jump in propagation delay will not be tested.
It is encouraged that companies to contribute views on the following proposals
· Proposals:
· Option 1 (Nokia):  Yes.
· One test case can be dedicated to testing of enhanced MAC CE PDCCH TCI state switch indication, but when simultaneous multi-panel reception is not used.
· Recommended WF
· TBD
Issue 1-2-2 How to design the MAC-CE indication based TCI state switch delay TC
It is encouraged that companies to contribute views on the following proposals
· Proposals:
· Option 1 (Nokia):
· For the Rel-18 PC6 UE supporting enhanced MAC CE for TCI state switch indication, RAN4 to define two tests (or sub-test) covering both indication “0” (no large propagation delay jump) and indication “1” (with large propagation delay jump)
· [bookmark: _Toc163498802]For the Rel-18 PC6 UE not supporting enhanced MAC CE for TCI state switch indication, the legacy Rel-17 test case (A7.5.8.3) shall be performed.
· Recommended WF
· TBD
Issue 1-2-3 Whether to define a new TC to verify the TCI state switching delay requirement in Multi-Rx scenario
[Moderator] Explanations from R4-2405730, copied as below: 
A new test case is needed to verify the TCI state switching delay requirement in Multi-RX scenario, i.e., when UE is receiving DL signals simultaneously from two RRHs, and then needs to change one of the TCI states.: In this test case one-shot timing adjustment may not be supported by the UE or may not be enabled because it is optional functionality. Therefore, to split UE features testing, such a test case can check only TCI state switching delay when UE is receiving
It is encouraged that companies to contribute views on the following proposals
· Proposals:
· Option 1 (Nokia):
· [bookmark: _Toc163498804]RAN4 to introduce a new test case on TCI state switching delay for the PC6 UE receiving two simultaneous DL signals associated with two different QCL TypeD RSs.
[Moderator] It is moderator understanding that if the TCI state switching delay requirements are introduced into multi-Rx simultaneous reception in HST, a severe problem may arise that is dual TCI state switching delay under multi-Rx simultaneous reception (UE receives two DL signals associated with two different QCL TypeD RSs simultaneously) for FR2 HST, which is a very complicated issue actually no matter from RRC/MAC-CE/DCI TCI state configuration or the TC design perspective. However, although all the things were analyzed exhaustively in the parallel multi-Rx WI, as a matter of fact, we cant reuse/inherit conclusions from multi-Rx since HST has some specific features. From this, it is moderator understanding that there is no need to introduce a new test case on TCI state switching delay for the PC6 UE receiving two simultaneous DL signals associated with two different QCL TypeD RSs
· Recommended WF
· [bookmark: _GoBack]Discuss the necessity of defining the new TC during the meeting
Sub-topic 1-3 Test case design on inter-frequency measurement in Rel-18 FR2 HST
Issue 1-3-1 TC design on inter-frequency measurement enhancements for HST in FR2 for idle mode
· Proposals:
· Option 1 (Nokia):
· For test case A.7.1.1.8 “Cell reselection to FR2 inter-frequency NR case for UE configured with highSpeedMeasFlagFR2-r17” RAN4 to specify that the TC is for UE supporting Idle mode inter-frequency measurement enhancement for HST in FR2
· RAN4 to assume the 19444 Hz Doppler offset between cells in Test case “A.7.1.1.8; Cell reselection to FR2 inter-frequency NR case for UE configured with highSpeedMeasFlagFR2-r17”
· Recommended WF
· Suggests companies to provide their views on the details at CR stage directly
Issue 1-3-2 TC design on inter-frequency measurement enhancements for HST in FR2 for connected mode
· Proposals:
· Option 1 (Nokia):
· To diversify Rel-18 test cases, RAN4 to assume Set 1 deployment (i.e., highSpeedMeasFlagFR2-r17= Set 1) for one of the Rel-18 FR2 HST enhanced connected-mode inter-frequency test cases e.g., SA event triggered reporting tests with/without SSB time index detection
· RAN4 to use only two RF channels in the test cases for inter-frequency SA event triggered reporting with measurement gaps to avoid the complication of the test setup.
· Recommended WF
· Suggests companies to provide their views on the details at CR stage directly
Sub-topic 1-4 Missing testing parameters 
[Background on missing testing parameters for inter-frequency measurements in FR2, Annex B]
	B.2.3	Conditions for NR inter-frequency measurements
Table B.2.3-2: Conditions for inter-frequency measurements in FR2
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· Proposals:
· Option 1 (Nokia):
· RAN4 to define Minimum SSB_RP values in the Table B.2.3-2: Conditions for inter-frequency measurements in FR2 for PC6 UEs
[Moderator] Since inter-f measurement enhancement requirement/TC for HST in FR2 is introduced, Minimum SSB_RP values in the Table B.2.3-2 shall be revisited, that because SSB_RP is a key parameter to be considered in TC definition. From this, it is necessary to define Minimum SSB_RP values in the Table B.2.3-2: Conditions for inter-frequency measurements in FR2 for PC6 UEs. Since discussion on the concrete values is ongoing in RAN5 reply LS, suggest to prepare the CR with identified values agreed in the LS discussion.
· Recommended WF
· RAN4 to define Minimum SSB_RP values in the Table B.2.3-2: Conditions for inter-frequency measurements in FR2 for PC6 UEs
· The Minimum SSB_RP values shall be defined based on the identified values agreed in the RAN5 reply LS discussion
Topic #2 Draft test case CRs 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
The draft test case CRs are collected in this part.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404744
	Intel Corporation
	Test case requirements for cell reselection to FR2 inter-frequency NR carrier for FR2 HST

	R4-2405024

	Ericsson
	(NR_HST_FR2_enh-Perf) draft CR on SA event triggered reporting tests for Rel-18 FR2 HST intra-band CA without SSB time index detection when DRX is not used

	R4-2405692
	Samsung
	Draft CR to 38.133 on test case for SSB based L1-RSRP for FR2 PC6 UE with multi-Rx

	R4-2405731
	Nokia, Nokia Shanghai Bell
	Draft CR to 38.133 on TCI State Switch for HST FR2 Enhanced Test Cases

	R4-2405732
	Nokia, Nokia Shanghai Bell
	Draft CR to 38.133 on Enhanced Intra-Frequency Measurements Test Case for HST FR2 Enhanced



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Draft CR on Cell reselection for Rel-18 FR2 HST
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1-1 Draft CR on Cell reselection to FR2 inter-frequency NR for Rel-18 FR2 HST 
· Proposals
· R4-2404744 (Intel Corporation)
· Recommended WF
· Use the draft CR as a baseline for further revisions.
Sub-topic 2-2 Draft CR on Inter-frequency measurement with measurement gaps for Rel-18 FR2 HST
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2-1 Draft CR on 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) for Rel-18 FR2 HST
[Moderator] Since no draft CR was submitted in this meeting, the draft CR [R4-2403404] endorsed in RAN4 #110 can be used as a baseline for further revisions.
Issue 2-2-2 Draft CR on 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) for Rel-18 FR2 HST
· Proposals
· R4-2405024 (Ericsson)
· Recommended WF
· Use the draft CR as a baseline for further revisions.
Sub-topic 2-3 Draft CR on UL timing adjustment for Rel-18 FR2 HST
Issue 2-3-1 Draft CR on one shot large UL timing adjustment for Rel-18 FR2 HST
· Proposals
· R4-2405731 (Nokia, Nokia Shanghai Bell)
· Recommended WF
· Use the draft CR as a baseline for further revisions.
Sub-topic 2-4 Draft CR on Scell activation for Rel-18 FR2 HST
 [Moderator] Companies agreed that the TC on Scell activation is not needed to define for Rel-18 FR2 HST in RAN4 #110.
Sub-topic 2-5 Draft CR on SSB based L1-RSRP for Rel-18 FR2 HST
Issue 2-5-1 Draft CR on SSB based L1-RSRP measurement when DRX is used for FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18 for Rel-18 FR2 HST
· Proposals
· R4-2405692 (Samsung)
· Recommended WF
· Use the draft CR as a baseline for further revisions with the conclusion of the remaining issues.
Sub-topic 2-6 Draft CR on intra-frequency measurements with/without measurement gaps for Rel-18 FR2 HST
Issue 2-6-1 Draft CR on SA event triggered reporting test without gap under non-DRX for UE supporting [measurementEnhancementCAInterFreqFR2-r18] for Rel-18 FR2 HST
· Proposals
· R4-2405732 (Nokia, Nokia Shanghai Bell)
· Recommended WF
· Use the draft CR as a baseline for further revisions.
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