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1. Introduction
In last meeting, companies agreed to design a new TC for A.7.6.3.X SSB based L1-RSRP measurement when DRX is used for FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18, but the details are still suspending. In this contribution, we would like to share our analyses on the details.
2 Discussion
The way forward [1] we obtained in last meeting is captured as follows
	# RAN4 109 R4-2321349
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


Before the SSB based L1-RSRP related TC is settled down, we think the following issues need to be discussed first.
2.1 Discussion on AoA setup
2.1.1 Brief introduction of the existing AoA setup
If we look at the current Spec. A.3.15 AoA for FR2 RRM test cases and recall the discussions happened in the Rel-15, we can find that:
· There are four AoA setups: 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. 
Regarding the 4 setups. Thereinto, the purpose of Setup 4 is to allow test coverage of scenarios with large SS-RSRP difference or large Io difference. Regarding Setup 3, first, the directions of the 2AoA corresponding to the EIS spherical coverage percentile of the DUT, not the non-beam peak. Moreover, according to the baseline setup captured in TR 38.810 that there is one case can support simultaneous transmission of signals from 2 probes for sure. However, in such case, the UE is expected to tune the RX beam to one of the directions in one time instance, and based on the agreements achieved in RAN4 #89, the maximum gain difference between the 2 directions when signals and artificial noise are received on the same UE Rx beam is used to determine SINR. The corresponding agreement is copied below
	· Case 2: Simultaneous transmissions from 2 probes 
· The lower bound of maximum feasible SINR
· Use maximum gain difference between the 2 directions when signals and artificial noise are received on the same UE Rx beam to determine SINR
· The antenna gain difference for dual directions on the same UE RX beam (decided by D defined in slide 8 and 9) will be further discussed in the RRM room as a part of performance requirements definition
· Lower bound of SINR can be derived based on the Equations in slide 7.


· For BM: L1-RSRP measurement reporting, the AoA Setup 1 configuration with rough beam is considered for PC6 UE configured with highSpeedMeasFlagFR2-r17. And two SSB resources are transmitted in TDM manner from the same direction with different power level.
2.1.2 New AoA setup definition
However, the HST scenario what we studied in Rel-18 is that the PC6 UE receives two DL signals from different directions with multi-Rx chains simultaneously. From this, in our view, the above mentioned SSB specific test parameters including the AoA setup and the corresponding SSB transmission manner used to test are not complaint anymore. In this sense, it is reasonable to define a new AoA setup to pertain to the L1-RSRP measurement test case for PC6 UE supporting SimultaneousReceptionFR2HST-r18.
Observation 1: The existing AoA setup configuration (AoA Setup 1) for SSB based L1-RSRP measurement for power class 6 UE configured with highSpeedMeasFlagFR2-r17 is not applicable to the test for SSB based L1-RSRP measurement for power class 6 UE supporting SimultaneousReceptionFR2HST-r18
Considering Multi-Rx WI consider the same enhancements, i.e., enhancements to the SSB-based L1-RSRP beam management requirements, the same discussion on new AoA setup for test case may occur as well in such WI. To avoid the overlapping, we’d better to wait their conclusion.
Proposal 1: Define a new AoA setup to support the SSB based L1-RSRP measurement test on FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18
· AoA Setup X: 2 AoAs, both AoAs are in Rx beam peak direction
· The details on how to define the AoA Setup X for test case, the conclusion from Rel-18 Multi-RX WI could be considered
2.1.3 Configuration set2 with 1AoA and 2AoA setups is applied for this TC
Regarding Configuration set2, based on the RF conclusion
	Feature CR for RF requirements of FR2 HST multi-panel operation, R4-2314757:
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.





RRM would be better to align to RF conclusion and configure the parameter highSpeedMeasFlagFR2-r17 to set2 to define the new test requirements in TS 38.133
Proposal 2: RAN4 to configure the parameter highSpeedMeasFlagFR2-r17 to set2 to define the new test requirements in TS 38.133
Considering multi-Rx simultaneous reception is an enhanced UE function and there is some extra condition/configuration to trigger the multi-Rx simultaneous reception, so from our understanding, if the multi-Rx related test case is passed, the baselined 1 AoA single-panel related test case must be passed in parallel.  From this, we propose configuration set2 with 1AOA and 2AOA setups is applied for this TC. 
[bookmark: _GoBack]Proposal 3: configuration set2 with 1AoA and 2AoA setups is applied for Rel-18 SSB based L1-RSRP measurement when DRX is used for FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18 test case.
2.2 Discussion on Test method
2.2.1 Brief introduction of the existing test method on L1-RSRP reporting
First, for the L1-RSRP reporting, although the two SSB resources can be simultaneously received by UE, the single RS resource is reported since that the GBBR is not supported in the Rel-18 FR2 HST, UE will report the absolute RSRP, as can be seen from below requirements in 38.214.
	38.214 Section 5.2.1.4.3 L1-RSRP Reporting
For L1-RSRP reporting, if the higher layer parameter nrofReportedRS in CSI-ReportConfig is configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size, if the higher layer parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter groupBasedBeamReporting is configured as 'enabled', or if the higher layer parameter groupBasedBeamReporting-r17 is configured, the UE shall use differential L1-RSRP based reporting, where the largest measured value of L1-RSRP is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP is quantized to a 4-bit value.


Recall the test case design for L1-RSRP reporting discussed in the Rel-15. First, it is agreed that two RS resources (SSB or CSI-RS) are used for L1-RSRP reporting in the test case with the consideration of cell identification, NW would apply different Tx beams on different RS resources, and then the UE measures and ranks both resources so to select the best one and inform the network. In order to verify if UE can measure L1-RSRP accurately within the measurement period, as discussed in the current Spec. the test is divided into 2 time periods T1 and T2, and during T1 only SSB#0 is transmitted, the SSB_RP of SSB#1is –Infinity, and during T2 the RSRP on the SSB#1 is increased to be higher than that for SSB#0, and a correct UE should report SSB#1 as the best beam within the specified measurement period. 
2.2.2 New test method design and discussion
2.2.2.1 Interfering probe assumption
The assumption we considered here is the assumption of interference impact from the other probe. According to the RF analysis, we can assume that 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.
Proposal 4: 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
2.2.2.2 NoC level discussion
Actually, there is a point need to be discussed here on the NoC level, in the previous release, we have the following agreement
	R4-1816450 NR test methods AH meeting mintues
SNR generation criteria for Mode #1 (TE emulates target SNR conditions) and Scenario #1/2
· Agreement: For Mode #1 (TE emulates target SNR conditions) and Scenario #1/2 Noc level is selected such that SNRRP - SNRBB ≤ 1 dB


Such agreement means that we need to derive the Noc and signal level (i.e. control SNR) to make sure the SNR error at baseband can be controlled with a relatively small error. And if we fix the identical noise level for two active probes, we need to control the desired signal level to reach target SNR or SINR at reference point. However, the accuracy as is the case with a single transmission point. In multi-Rx reception scenario, two transmission points would be considered, and the antenna gain corresponding to different panels might be different. From this, whether to/how to combine the SNR at each reference point corresponding to two Rx chains to treat as the SNRRP and how to introduce a margin related to the gain difference between different Rx beams/panels should be analyzed. However, considering HST is a special scenario, the two Rx chaines can be considered as totally separate with individual BB module. In this sense, we think for each Rx chain/beam, the existing SNR generation criteria shall be ensured. 
Proposal 5: For the test method on NoC level in Rel-18 FR2 HST multi-Rx simultaneous reception scenario, the existing SNR generation criteria for Mode# 1, i.e., SNRRP - SNRBB ≤ 1 dB shall be guaranteed for each Rx chain. 
2.2.2.3 Test method design on SSB resources transmission
In order to make the SSB based L1-RSRP measurement test for FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18 doable, from our understanding, we can inherit the principle of designing the test method above mentioned but with some modifications to accommodate the multi-Rx simultaneous reception with different QCL Type D RSs. 
To enable UE to compare different Tx beams, 4 RS resources (i.e., SSB resources) are used for L1-RSRP reporting in the test cases, that is SSB#0, SSB#1, SSB#2, SSB#3. Specifically, the four SSBs have different power level. Among them, the SSB#0 and SSB #2 are transmitted in the same AoA, SSB #2 with high SNR; SSB#1 and SSB #3 are transmitted in the same AoA, SSB #3 with high SNR. {SSB#0, SSB#1} and {SSB#2, SSB#3} are transmitted simultaneously from two AoAs during different duration. 
· During T1, {SSB#0, SSB#1} are transmitted simultaneously from two active probes and with different power levels (e.g. SSB#1 has higher power level), while RSRPs of {SSB#2, SSB#3} are quite low, e.g., { –Infinity, –Infinity}. 
· During T2, the RSRP on the {SSB#2, SSB#3} are increased to be higher than that for {SSB#0, SSB#1},separarely. As one of the possible settings: SSB#2 with high SNR compared to SSB #1, and SSB#3 has higher power level than SSB #2. 
· Correct UE should report SSB#3 as the best beam within the specified measurement period.
The test case can be found in our draft test case CR.
2.3 Discussion on IE: timeRestrictionForChannelMeasurements 
In last meeting, whether to configure M = 3 (i.e., not to configure higher layer parameter timeRestrictionForChannelMeasurements) for this TC was discussed. From our understanding, there is no need to configure M=3, and timeRestrictionForChannelMeasurements is still need to be configured as we did in Rel-17 HST test case. The reason are as follows:
An LS regarding the IE was discussed and approved in the RAN4 90-bis, shown as below
	R4-1903771 LS on measurement period of L1-RSRP for beam reporting
Agreement: 
· For L1-RSRP measurement period, 
· If the IE timeRestrictionForChannelMeasurement is configured, then only one sample is defined as the measurement period. 
· Otherwise, the maximum delay is 3 samples for measurements


And based on the WF agreed in previous meeting [2], for SSB based L1-RSRP measurement accuracy, the M is 1, that is single sample measurement (single shot measurement). 
Besides, if we recall the Rel-17 FR2 HST L1 measurement accuracy discussion, the 1 sample is used for L1 while 3 samples is used for L3. And the corresponding accuracy requirements specified is actually single-shot requirement. From this, 
Proposal 6: RAN4 not to configure M = 3 (i.e., configure higher layer parameter timeRestrictionForChannelMeasurements) for this SSB based L1-RSRP test case. 
3 Conclusion
In this contribution, we provided our initial viewpoints to trigger the FR2 HST multi-Rx L1-RSRP measurement test case discussion on this WI, the following observations and proposals are obtained:
Observation 1: The existing AoA setup configuration (AoA Setup 1) for SSB based L1-RSRP measurement for power class 6 UE configured with highSpeedMeasFlagFR2-r17 is not applicable to the test for SSB based L1-RSRP measurement for power class 6 UE supporting SimultaneousReceptionFR2HST-r18
Proposal 1: Define a new AoA setup to support the SSB based L1-RSRP measurement test on FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18
· AoA Setup X: 2 AoAs, both AoAs are in Rx beam peak direction
· The details on how to define the AoA Setup X for test case, the conclusion from Rel-18 Multi-RX WI could be considered
Proposal 2: RAN4 to configure the parameter highSpeedMeasFlagFR2-r17 to set2 to define the new test requirements in TS 38.133
Proposal 3: configuration set2 with 1AoA and 2AoA setups is applied for Rel-18 SSB based L1-RSRP measurement when DRX is used for FR2-1 PC6 UEs supporting SimultaneousReceptionFR2HST-r18 test case.
Proposal 4: 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
Proposal 5: For the test method on NoC level in Rel-18 FR2 HST multi-Rx simultaneous reception scenario, the existing SNR generation criteria for Mode# 1, i.e., SNRRP - SNRBB ≤ 1 dB shall be guaranteed for each Rx chain.
Proposal 6: RAN4 not to configure M = 3 (i.e., configure higher layer parameter timeRestrictionForChannelMeasurements) for this SSB based L1-RSRP test case. 
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