[bookmark: _Hlk491845607]3GPP TSG-RAN WG4 Meeting #110                                                                R4-2401899                                                                                                                 
Athens, Greece, February 26 - March 1, 2024
Source:	Samsung
Title:                      Discussion on the necessity of defining the missing testing parameter for PC6 and reply LS
Agenda item:			12.1.2
Document for:	Approval
1. Introduction
In RAN4 #109 meeting, RAN5 sent a LS [1] on defining the missing relative angular offsets and UE gain-related parameters for different power classes to RAN4. In the LS, they indicate there are some testing parameters are missing, and PC6 would be better to define the parameters shown in the following Table, otherwise the WI cannot be completed in RAN5.
[image: ]
In this contribution, we would like to give some views on the necessity of defining the missing parameters
2 Discussion 
2.1 Whether the parameters to be considered are release independent or not
From our understanding, the above Annex B. related definition is a history problem not only for PC6. From PC6 perspective, the status of FR2 HST process is Rel-18 performance part, Rel-17 core and performance parts were already closed, and no FR2 HST WI in Rel-19. While, considering there is a lot of difference in between Rel-17 and Rel-18 FR2 HST (in other words earlier release and current release), we think it is better to discuss whether the definition RAN5 expected is release independent or not, and whether the current/later release can use the parameters defined in the earlier release. 
Proposal 1: Suggest RAN4 to discuss whether the missing parameters to be considered are release independent or not
2.2 Relative angular offsets between active probes (clause A.3.15.3)
No doubt that the relative angular offset between active probes is a very critical parameter especially when we verify the testability or test the performace. Actually, RAN4 also found the important parameter is missing and proposed a related CR in RAN4 last meeting, which was agreed. The final relative angular offsets between active probes captured in the current Spec. are as follows.
	A.3.15.3	Setup 3: 2 AoAs
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





Proposal 2: The relative angular offsets between active probes for PC6 are specified in the TS 38.133 A.3.15.3 already, there is no need to define the corresponding parameters anymore.
2.2 Gain difference Y (Table B.2.1.3.1-1) and Gain difference Z (Table B.2.1.3.2-1)
2.2.1 The background of gain difference 
Actually, the the antenna gain does not have so much impact on SNR at reference point and only affects the SNR range at baseband within 1dB SNR error. In addition, the meaning of Y values and Z values are:
1. To derive the Noc power level for Mode 1 test cases when the test equipment transmits the useful and artificial noise signals as defined in TR 38.810. 
2. To derive the minimum Noc power level to ensure that the artificial noise power level is 6 dB higher than the UE RF noise floor
Besides, we achieved the following agreements:
	R4-1910007
<Agreement>
Introduce agreed antenna gain range values in relevant FR2 RRM test cases where absolute threshold is used: 
· cell reselection, 
· event triggered reporting,
· SS-RSRP absolute accuracies
· Handover tests 
· Beam failure recovery tests
· Inter-RAT NR tests
· Any other tests where absolute threshold is used
R4-1912670
<Agreement>
· Maximum antenna gain for PC3 is assumed to be +20dBi
· -10 to +20dBi attenna gain will be applied in the relevant test cases.


There are three scenarios for RRM test cases which can be supported by the NR Test Methods:
· Scenario #1: 1 AoA with signal coming from the UE RX beam peak direction
· Scenario #2: 1 AoA with signal coming from the non UE RX beam peak direction
· Scenario #3: 2 AoA including Setup 3 and Setup 
For the beam peak direction, the antenna gain difference Y is introduced for the test cases where UE is assumed to use rough beam(i.e., Scenario 1 with rough beam), and the test requirements or setup should consider the uncertainty introduced by the gain difference between rough beam and fine beam. For spherical coverage directions (non-beam peak direction), the antenna gain difference Z is introduced for the test cases where UE is assumed to use rough beam (i.e., Scenario with rough beam) .
Before we discuss the necessity of defining Y and Z, it is better to list all TCs we defined in the Rel-17 FR2 HST WI and the corresponding test parameters. We summarize the information in the following Table.
Table 1. The TCs and the corresponding parameters in Rel-17 FR2 HST
	Test Case
	Beam type/ AoA  setup consideration

	# 1 TC for Cell Re-selection Requirement
	Rough/ Cell 1: Setup 1; Cell 2: Setup 1

	# 2 TC for gradual timing adjustment requirement for FR2 PC6 UE
	Fine/Setup 1

	# 3 TC for MAC-CE based TCI State Switch Delay Requirement
	Rough/Setup 3

	# 4 TC for Intra-frequency Measurements (measurement procedure)
	Rough/Setup [X]

	# 5 TC for L1-RSRP Measurement Requirement (measurement procedure)
	Rough/Setup 1


Although Setup [X] is for intra-frequency measurement here, we achieved the agreements in Rel-15, below
	R4-1904783
38.133 6.6.1/A.7.6.1: Setup # 3 in non-DRX. Rests are with Setup # 1


2.2.2 Whether to define the gain difference Z for PC6
Based on Table 1, we can find: All the Rel-17 TCs are under AoA Setup 1 or 3 configurations. For AoA Setup 1, it is irrelevant to Z. While, for TC #3 and Setup 3, the TCI switch delay TC is a SNR non-sensitive test, and based on the background mentioned in Section 2.2.1, there is actually no need to consider gain difference (range) for TCI switch delay TC.
Overall, we have the following proposal
Proposal 3：All the Rel-17 FR2 HST TCs are irrelevant to gain difference Z, and there is no need to define the gain difference Z for PC6.
2.2.3 Whether to define the gain difference Y for PC6
Let’s look at the two TCs related to gain difference Y, #1 and #5.
First, for the TC #5, it is a TC for beam management L1-RSRP measurement rather for accuracy test. The TC for PC6 intend to test the beam sweeping function. Besides, the purpose behind the TC is to verify UE can tell the good Tx beams (measure L1-RSRP accurately) from the serving cell at the certain period with rough beam peak direction. In this sense, although the antenna gain uncertainty is considered in the testing, whether to define a concrete value of Y is not important apparently. The range of Rx antenna gain considered is enough.
Second, for the TC #1, the cell re-selection TC, no doubt that this TC is SNR sensitive. From the test method perspective, mode 1: TE emulates target SNR conditions is considered, Y is introduced. And cell re-selection and cell search based on RSRP accuracy. Besides, margin Y is power class dependent, so the margin might be differentiated between different FR2 UE PCs. Frankly speaking, a good conformity between the rough beam pattern and the fine beam pattern, and the suitable Y value are important for the proper operation of the NR system. An inappropriate gain difference may cause less effective predictors of radio performance especially mobility operation is performed. In this sense, it is possible for RAN4 to discuss how to account for the gain difference Y and the concrete value of it accordingly. However, we find that in the current Spec. the Cell specific test parameters (Noc, Es/Noc) for PC6 are totally align to PC3, so if we define different gain difference Y, we wonder if the new value Y has impact on the cell reselection TC for PC6, especially the assumption of parameters Noc and Es/Noc.
Proposal 4: Suggest RAN4 to confirm whether it is reasonable to define the gain difference Y 
· If it is agreed to define the specific Y for PC6, RAN4 to discuss whether the Y has impact on the cell specific test parameters of Rel-17 FR2 HST Cell Re-selection Requirement TC 
2.3 SSB_RP and CSI-RS_RP 
2.3.1 Whether to define the SSB_RP for PC6
For SSB_RP, based on the table below, we found AoA contains Rx beam peak and Spherical coverage
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However, based on the discussion we mentioned before, we have negative attitude on defining the gain difference Z, so actually we don’t suggest to define minimum SSB_RP side condition for spherical coverage AoA. While, if RAN4 agree to define the gain difference Y, the definition of minimum SSB_RP side condition for Rx beam peak AoA can discussed accordingly.
Proposal 5: For SSB_RP side condition, 
· Suggest RAN4 to discuss the definition of minimum SSB_RP side condition for Rx beam peak if the necessity of defining Y is confirmed.
· Suggest not to define minimum SSB_RP side condition for spherical coverage
2.2.3 Whether to define the CSI-RS_RP for PC6
Since in FR2 HST TC, the RS type what we focus on is SSB. In this sense, there is no need to define CSI-RS_RP for PC6, since it is meaningless.
Proposal 6: There is no need to define the CSI-RS_RP (Section B.2.4.2) for PC6.
2.4 UE gain
Based on the definiton of UE gain, the gain “G” relates the combined signal from antenna elements corresponding to a given receiver branch to the reference point for requirement parameters. However, all the discussions in HST including core part and performace part, the combined SS-RSRP and CSI-RSRP to be measured are not considered. In this sense, there is no need to define the UE gain.
Proposal 7: There is no need to define the UE gain (B 2.1.5 and B 2.1.6) for PC6.
3 Conclusions
In this contribution, we provided our initial viewpoints to RAN5 LS on defining the missing relative angular offsets and UE gain-related parameters for different power classes to RAN4. The following observations and proposals are obtained:
Proposal 1: Suggest RAN4 to discuss whether the missing parameters to be considered are release independent or not
Proposal 2: The relative angular offsets between active probes for PC6 are specified in the TS 38.133 A.3.15.3 already, there is no need to define the corresponding parameters anymore
Proposal 3：All the Rel-17 FR2 HST TCs are irrelevant to gain difference Z, and there is no need to define the gain difference Z for PC6.
Proposal 4: Suggest RAN4 to confirm whether it is reasonable to define the gain difference Y 
· If it is agreed to define the specific Y for PC6, RAN4 to discuss whether the Y has impact on the cell specific test parameters of Rel-17 FR2 HST Cell Re-selection Requirement TC 
Proposal 5: For SSB_RP side condition, 
· Suggest RAN4 to discuss the definition of minimum SSB_RP side condition for Rx beam peak if the necessity of defining Y is confirmed.
· Suggest not to define minimum SSB_RP side condition for spherical coverage
Proposal 6: There is no need to define the CSI-RS_RP (Section B.2.4.2) for PC6.
Proposal 7: There is no need to define the UE gain (B 2.1.5 and B 2.1.6) for PC6.
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1. Overall Description:
At RAN4#109 meeting, in LS R5-237837, RAN5 requested RAN4 to define the missing relative angular offset and UE gain-related parameters for power classes 1, 5, and 6 which are identified in the following Table, which can expedite RRM test cases in TS 38.533 complement.
	
	Power Class 1
	Power class 5
	Power class 6

	Relative angular offsets between active probes (clause A.3.15.3)
	
	Missing
	Missing

	Gain difference Y (Table B.2.1.3.1-1)
	Missing
	Missing
	Missing

	Gain difference Z (Table B.2.1.3.2-1)
	Missing
	Missing
	Missing

	Minimum SSB_RP for SSB based L1-RSRP (clause B.2.4.1)
	
	
	Missing

	Minimum CSI-RS_RP for SSB based L1-RSRP (clause B.2.4.2)
	
	
	Missing

	UE Gain (clause B.2.1.5 and B.2.1.6)
	Missing
	Missing
	Missing



Based on the discussion in RAN4, the responses to necessity of defining the missing parameters in RAN5 LS is provided as follows from PC6 perspective:
· Relative angular offsets between active probes (clause A.3.15.3)
[RAN4 Response] The relative angular offsets between active probes for PC6 are specified in the TS 38.133 A.3.15.3 already. There is no need to define the corresponding parameters anymore.
· Gain difference Y (Table B.2.1.3.1-1)
[RAN4 Response] It is possible to define the gain difference Y. If the necessity of defining the Y for PC6 is confirmed, the cell specific test parameters of Rel-17 FR2 HST Cell Re-selection Requirement test case would be impacted.
· Gain difference Z (Table B.2.1.3.2-1)
[RAN4 Response] All the Rel-17 FR2 HST test cases are irrelevant to gain difference Z, and there is no need to define the gain difference Z for PC6
· Minimum SSB_RP for SSB based L1-RSRP (clause B.2.4.1)
[RAN4 Response] It is possible to define the minimum SSB_RP side condition for Rx beam peak if the necessity of defining Y is confirmed. But there is no need to define minimum SSB_RP side condition for spherical coverage
· Minimum CSI-RS_RP for SSB based L1-RSRP (clause B.2.4.2)
[RAN4 Response] There is no need to define the CSI-RS_RP (Section B.2.4.2) for PC6.
· UE Gain (clause B.2.1.5 and B.2.1.6)
[RAN4 Response] There is no need to define the UE gain (B 2.1.5 and B 2.1.6) for PC6.

2. Actions:
To RAN5 group:
ACTION1: 	
RAN4 would respectfully ask RAN5 to take the above information into account for their future work.

3. Date of Next TSG-RAN WG4 Meeting:
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Table B.2.4.1-2: Conditions for SSB based L1-RSRP measurements in FR2 .

f Parameter-| Angle of NR Minimum SSB_RP Note 2, Note 3 . SSB
arrival - | operating Esllot -
bands -
B B B dBm / SCSssp - dB.
o o o SCSsse =120 kHz - SCSssp =240 kHz - o
o o o UE Power class - UE Power class - °
© ° ° 10 2. 3. 4. 5. 1,2,3,4,5- °
b Conditions | Rx Beam n257 - -125.3+Y1:| -110.8+¢| -109.1:| -124.8+Y4:| -120.4+Ys5:| (Value for SCSsss = 23
Peak - 120 kHz) +3dB -
o o n258 - -125.3+Y10| -110.8+¢| -109.1-| -124.8+Ys-| -120.6+Ys5- o o
o o n259 - e e -105.5- o -117.5+Ys5 o o
o o n260 - -122.3+Y1 0 ° -106.5-| -122.8+Y4 | ° o o
o o n261 - -125.3+Y10| -110.8<| -109.10| -124.8+Y4-| ° o o
n262 - -120.3+Y10| -105.6-| -103.6-| -118.8+Y4-| B
4 o Spherical n257 - -117.3+Z12| -99.8:| -98.2.| -115.8+Zs2| -112.4+Zs-| (Value for SCSsss = 23
coverage 120 kHz) +3dB »
Note 1,
o o n258 - -117.3+Z1-| -99.8.-| -98.2-| -115.8+Zs+| -112.6+Zs- o o
o o n259 - ° ° -92.7 - ° ° o o
o o n260 - -114.3+Z1 - ° -939:| -110.8+Zs- ° o o
o o n261 - -117.3+Z1-| -99.8.| -982.| -115.8+Z4- ° o o
n262 - -112.3+Z1-| -93.7-| -90.5-| -106.7+Zs B

ENOTE 1: Values based on EIS spherical coverage as defined in clause 7.3.4 of TS 38.101-2 [19]. Side condition applies for directions in
which EIS spherical coverage requirement is met. « N
NOTE 2: Values specified at the Reference point to give minimum SSB Es/lot, with no applied noise. «
NOTE 3: For UEs that support multiple FR2 bands, Rx Beam Peak values are increased by AMBg,n and Spherical coverage values are
increased by AMBs ., the UE multi-band relaxation factor in dB specified in clause 6.2.1 of TS 38.101-2 [19].
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