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1. Introduction
In TS38.133 v15.6.0, there are still hundreds of “TBD”s remained from last meeting and most of them are for the signal power and SNR relevant parameters configuration in the test cases. In this email discussion, we will focus on the open issues of configuration principle for those parameters and collect the companies’ view on the signal power and SNR relevant parameters configuration for each test group.
2. Discussion on principle for SNR and Noc setup in test cases
2.1 Open issues for SNR range and Noc setup in FR1
· The open issues
· The existing Es/Noc and Noc level in measurement accuracy test with low Io (e.g. RSRP accuracy test 3) is too low. 
The Noc level in RSRP accuracy test 3 may be problematic. The reason is the configured Noc is very close to UE noise floor, which will cause SNR degradation at UE baseband. 
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	
Note2
	Config 1,2
	NR_FDD_FR1_A, NR_TDD_FR1_A
	dBm/15KhZ
	-106
	-88
	-116

	
	
	NR_FDD_FR1_B
	
	
	
	-115.5

	
	
	NR_TDD_FR1_C
	
	
	
	-115

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-114.5

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-114

	
	
	NR_FDD_FR1_G
	
	
	
	-113

	
	
	NR_FDD_FR1_H
	
	
	
	-112.5

	
	Config 3
	NR_FDD_FR1_A, NR_TDD_FR1_A
	
	-113
	-94
	-116

	
	
	NR_FDD_FR1_B
	
	
	
	-115.5

	
	
	NR_TDD_FR1_C
	
	
	
	-115

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-114.5

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-114

	
	
	NR_FDD_FR1_G
	
	
	
	-113

	
	
	NR_FDD_FR1_H
	
	
	
	-112.5

	
Note2
	Config 1,2
	dBm/SCS
	-106
	-88
	Same as Noc/15kHz

	
	Config 3
	NR_FDD_FR1_A, NR_TDD_FR1_A
	
	-110
	-91
	-113

	
	
	NR_FDD_FR1_B
	
	
	
	-112.5

	
	
	NR_TDD_FR1_C
	
	
	
	-112

	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	
	
	
	-111.5

	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	
	
	
	-111

	
	
	NR_FDD_FR1_G
	
	
	
	-110

	
	
	NR_FDD_FR1_H
	
	
	
	-109.5

	

	dB
	2.5
	-6
	2.5
	-6
	0.46
	-5.76

	

	dB
	6
	1
	6
	1
	3
	-1



Take band n1 for example. The REFSENS is -96.8 dBm (10MHz, SCS=15KHz). Corresponding UE noise floor is -120.8 dBm/15KHz according to the equation agreed in demod in last RAN4 meeting: 
 	PNoiseRF = REFSENS(Band_X, SCS_Y, CBW_Z) – 10*log10(BW) + D – SNRREFSENS
So the Noc (-116dBm) is only 4.8 dB above PNoiseRF, which will cause around 1.5 SNR degradation at UE baseband according to the following curve (from background part of the WF: R4-1907736)
[image: cid:image002.png@01D52686.3BF43170]
 1.5dB degradation in SNR cannot be negligible from RSRP measurement accuracy perspective. 
· Views from companies
	Company
	View

	Intel
	Set the applied Noc to be 6dB above the UE self noise and increase the Es/Noc of target cell by 1dB to make sure baseband Es/Iot is around -6dB. For instance, change Noc for band group A from -116dBm to -114dBm. And then change Es/Noc for cell 2 from -1dB to 0dB (the test case is already band-specific)

	Anritsu
	Option 1: Set applied Noc 6dB above PNoiseRF, and choose applied Es/Noc values to give -6dB (intra-freq) or -4dB (inter-freq) at UE baseband (similar to Intel view above).
Option 2: Re-specify Core requirement with no applied noise (similar method to FR2) and change Test 3 to be with no applied noise.

	Ericsson
	Accuracy testing for FR1 should follow a similar approach to LTE conducted testing, ie increase RSRP and Noc to allow controlled SNR (eg intra LTE test is performed at Es/Iot (cell1, cell2) = (0.46,-5.76)dB)

	Huawei
	Our preference is to set the applied Noc 6dB above the UE noise floor.

	QC
	With 6dB Noc above UE noise floor, the residual impact of UE noise floor can be > 0.5 dB. Hence, cell2 RSRP should be more than 0.5 dB above minimum side condition of -6 dB. Intel’s proposal works for 15 kHz SCS. However, for 30 kHz SCS, setting Noc to be 6 dB above noise floor results in Io to be very close to -70 dBm/CBW (for bands D, E, G, and H). For example, in band H with Noc = -108.5 dBm/30 kHz and Es/Noc of 3 dB and 0 dB for cell 1 and 2, Io will be -71.6 dBm/CBW which is very similar to Test 1. Option 2 from Anritsu can be considered. Alternatively, Test 3 can be done with Noc of 6 dB above noise floor but lower number of RBs (e.g., 20 RB).



	[Discussion summary]:
· To address SNR degradation in FR1 accuracy test case:
· 15KHz SCS:
· Option 1: Set applied Noc 6dB above PNoiseRF, and choose applied Es/Noc values to give -6dB (intra-freq) or -4dB (inter-freq) at UE baseband. (Intel, Anritsu, Ericsson, QC, Huawei)
· Option 2: Change Test 3 to be with no applied noise. (Anritsu)
· 30KHz SCS:
· Option 1: Set applied Noc 6dB above PNoiseRF, and choose applied Es/Noc values to give -6dB (intra-freq) or -4dB (inter-freq) at UE baseband. Lower number of RBs. (QC)
· Option 2: Change Test 3 to be with no applied noise. (QC, Anritsu)




2.2 Open issues for SNR range and Noc setup in FR2
· Open issue 1
· For some AoA setup with rough beam assumed, achievable maximum SNR level is too low. 
[Background]Testability issue for each setup: e.g., for 1AoA non-peak with rough beam, with artificial noise from probe, the feasible SNR level could be too low to be useful. This issue is identified and how to solve it need more discussion. Samsung provide their calculated minimum Noc level and maximum baseband SNR level with artificial noise used, and maximum baseband SNR level without artificial noise used. Other companies’ input are encouraged. 
	Company
	View

	Samsung
	-      The above observed issue exists. Here we provide the calculated minimum NoC level and maximum baseband SNR level with artificial noise used, and maximum baseband SNR level without artificial noise used as below. 
-          Setup-1: 1AoA, Peak Direction, Fine Beam, 100MHz:
o   With Multi-Band Relaxation, with artificial noise:
	Min Noc (dBm/Hz)
	-153.8

	Min Noc (dBm/15kHz)
	-112.0

	Min Noc (dBm/SCS)
	-103.0

	Max Es/Noc under this Noc
	18.4dB

	Max Baseband SNR under this Noc
	17.4dB



o   With Multi-Band Relaxation, without artificial noise:
	Max Wanted Signal (dBm/Hz)
	-135.3

	Max Wanted Signal (dBm/SCS)
	-84.5

	Max Baseband SNR
	24.5dB



-          Setup-1: 1AoA, Peak Direction, Rough Beam, 100MHz:
o   With Multi-Band Relaxation, with artificial noise:
	Min Noc (dBm/Hz)
	-146.8

	Min Noc (dBm/15kHz)
	-105.0

	Min Noc (dBm/SCS)
	-96.0

	Max Es/Noc under this Noc
	11.2dB

	Max Baseband SNR under this Noc
	10.2dB



o   With Multi-Band Relaxation, without artificial noise:
	Max Wanted Signal (dBm/Hz)
	-135.3

	Max Wanted Signal (dBm/SCS)
	-84.5

	Max Baseband SNR
	17.5dB



-          Setup-2: 1AoA, Non-Peak Direction, Fine Beam, 100MHz:
o   With Multi-Band Relaxation, with artificial noise:
	Min Noc (dBm/Hz)
	-141.2

	Min Noc (dBm/15kHz)
	-99.4

	Min Noc (dBm/SCS)
	-90.4

	Max Es/Noc under this Noc
	5.2dB

	Max Baseband SNR under this Noc
	4.2dB



o   With Multi-Band Relaxation, without artificial noise:
	Max Wanted Signal (dBm/Hz)
	-134.8

	Max Wanted Signal (dBm/SCS)
	-84.0

	Max Baseband SNR
	12.3dB



-          Setup-2: 1AoA, Non-Peak Direction, Rough Beam, 100MHz:
o   With Multi-Band Relaxation, with artificial noise:
	Min Noc (dBm/Hz)
	-134.2

	Min Noc (dBm/15kHz)
	-92.4

	Min Noc (dBm/SCS)
	-83.4

	Max Es/Noc under this Noc
	Not Usable

	Max Baseband SNR under this Noc
	Not Usable



o   With Multi-Band Relaxation, without artificial noise:
	Max Wanted Signal (dBm/Hz)
	-134.8

	Max Wanted Signal (dBm/SCS)
	-84.0

	Max Baseband SNR
	5.3dB




	Intel
	Agree with Samsung’s observation and tables.

	LG
	[image: ]
Agree with Samsung’s tables, however Es/Noc level is slightly different.

	Anritsu
	Similar Baseband SNR values to Samsung and LG, PC3 n260, 95.04MHz:
Setup 1, peak, fine beam: with Noc 17.8dB, Es only 24.8dB
Setup 1, peak, rough beam: with Noc 10.5dB, Es only 17.8dB
Setup 2, non-peak, fine beam: with Noc 4.7dB, Es only 12.7dB
Setup 2, non-peak, rough beam: with Noc not usable, Es only 5.7dB

We allowed max 2dB multiband relaxation. Anritsu will provide update to spreadsheet in TR 38.810 giving derivation.

	Huawei
	There is slight difference between Samsung, LG and Anritsu. The difference may be derived from the multiband relaxation. We prefer to use the maximum  multiband relaxation, i.e., 2dB. Then 
Setup-1: 1AoA, Peak Direction, Fine Beam, 100MHz: 
Min Noc=-153.5 dBm/Hz, max Es/Noc at RP=17.8dB with artificial noise;
Max Es= -134.6dbm, max SNR at RP=24.8dB without artificial noise;

Setup-1: 1AoA, Peak Direction, Rough Beam, 100MHz: 
Min Noc=-146.5 dBm/Hz, max Es/Noc at RP=10.5dB with artificial noise;
Max Es= -134.6dbm, Max SNR at RP=17.8dB without artificial noise;

Setup-2: 1AoA, Non-Peak Direction, Fine Beam, 100MHz: 
Min Noc=-140.9 dBm/Hz, Max Es/Noc at RP=4.7dB with artificial noise;
Max Es= -134.1dbm, Max SNR at RP=12.7dB without artificial noise;

Setup-2: 1AoA, Non-Peak Direction, Rough Beam, 100MHz: 
Not usable with artificial noise;
Max Es= -134.1dbm, Max SNR at RP=5.7dB without artificial noise;

	QC
	We agree with all the observations above and would like to add the following achievable Noc, Es and SNR values with 20 RB (SSB BW of 28.8 MHz) as opposed to 100 MHz:
Setup 1, peak, fine beam:  Noc -153.5 dBm/Hz, Es -130.2 dBm/Hz, SNR 22.3 dB
Setup 1, peak, rough beam: Noc -146.5 dBm/Hz, Es -130.2 dBm/Hz, SNR 15.3 dB
Setup 2, non-peak, fine beam: with Noc -140.9 dBm/Hz, Es -130 dBm/Hz, SNR 9.9 dB
Setup 2, non-peak, rough beam: Noc -133.9 dBm/Hz, Es only -131.6 dBm/Hz, SNR 1.3 dB


	MTK
	OK with above companies’ calculation. MTK’s calculation is attached below for checking. We assumed PC3 n260, 95.04MHz and also 2dB multi-band relaxation.






	[Discussion summary]:

	SCS =120kHz & 100MHz
	Noc (dBm/Hz)
	Max Es/Noc at reference point
	Max BB SNR
	wanted signal (dBm/Hz)

	Setup 1
	Fine beam
	with artificial noise
	-153.8 (Samsung, Intel, LG)
-153.5 (Huawei, MTK)
	18.4 (Samsung, Intel)
18.5(LG)
17.8(Huawei)
18.8(MTK)
	17.4 (Samsung, Intel)
17.5 (LG)
17.8(Anritsu, MTK)
	-134.6(MTK)

	
	
	w/o artificial noise
	NA
	NA
	24.5(Samsung, Intel)
24.8(LG, Anritsu, Huawei)
24.7(MTK)
	-135.3(Samsung, Intel, LG)
-134.6(Huawei, MTK)

	
	Rough beam
	with artificial noise
	-146.8 (Samsung, Intel, LG)
-146.5 (Huawei, MTK)
	11.2(Samsung, Intel)
11.5(LG)
10.5(Huawei)
11.6(MTK)
	10.2 (Samsung, Intel)
10.5 (LG, Anritsu)
10.6 (MTK)
	-134.9(MTK)

	
	
	w/o artificial noise
	NA
	NA
	17.5 (Samsung, Intel)
17.8(LG, Anritsu, Huawei)
17.7(MTK)
	-135.3(Samsung, Intel, LG)
-134.6(Huawei, MTK)

	Setup 2
	Fine beam
	with artificial noise
	-141.2 (Samsung, Intel, LG)
-140.9 (Huawei, MTK)
	5.2 (Samsung, Intel)
6.3 (LG)
4.7 (Huawei)
5.8 (MTK)
	4.2 (Samsung, Intel)
5.3 (LG)
4.7 (Anritsu)
4.8 (MTK)
	-135.1 (MTK)

	
	
	w/o artificial noise
	NA
	NA
	12.3(Samsung, Intel)
12.7(LG, Anritsu, Huawei)
12.6(MTK)
	-134.8(Samsung, Intel, LG)
-134.1 (Huawei, MTK)

	
	Rough beam
	with artificial noise
	-134.2 (Samsung, Intel, LG)
-133.9 (MTK)
	Unachievable (Samsung, Intel, Huawei, MTK)
-0.7(LG)
	Unachievable (Samsung, Intel, Anritsu, Huawei, MTK)
-1.7(LG)
	-135.1(MTK)

	
	
	w/o artificial noise
	NA
	NA
	5.3 (Samsung, Intel)
5.7 (LG, Anritsu, Huawei)
5.6 (MTK)
	-134.8(Samsung, Intel, LG)
-134.1(Huawei, MTK)



· The multi-band relaxation for SNR range calculation in FR2 is assumed as:
· Option 1: 1.7dB
· Option 2: 2dB (Anritsu, Huawei, MTK) 
· RAN4 observed that,
· Option 1: in setup 2 with rough beam, the BB SNR is not usable, and artificial noise cannot be used in this case (Samsung, Intel, Anritsu, Huawei, MTK)
· Option 2: in setup 2 with rough beam, the BB SNR can be used as up to -1.7dB 
· The SNR range shall be aligned during the RAN4 #92 meeting for test case design.





[Possible Solution]
For a TC with the agreed AoA setup and rough/fine beam assumption, if the required SNR due to test purpose is higher than the maximum baseband SNR under minimum Noc level, what should be done?
· Option-1: Keep the agreed AoA setup and agreed rough/fine beam assumption, but use no artificial noise instead;
· Option-2: Keep the agreed AoA setup and agreed rough/fine beam assumption, and still with artificial noise, but use smaller number of PRBs
· Option-3: Keep rough/fine beam assumption, but change the agreed AoA setup, i.e., 1AoA setup-2 is changed to 1AoA setup-1. 
· Other feasible options. 
· Views from companies
	Company
	View

	Samsung
	Seems hard to agree on a single option but need to discuss the solution case by case. As general principle, Option-1 can be adopted for TCs if the accurate SNR control is not accurately required, and Option-3 could be considered for other TCs. 
· e.g., For RLM TCs with AoA setup3, need to guarantee accurate SNR, so prefer to use Option-3 in this case. 

	Intel
	For RSRP accuracy, there are 3 tests: 
test 1: test purpose is to verify accuracy at Es/Iot = -6dB with Io = -70dBm/BW. However, under current test design (with artificial noise) the Io is larger than -70dBm/BW. If artificial noise is not used and we still want to verify accuracy performance at -6dB Es/Iot, the Io would be lower than -70dBm/BW (become test 3). Therefore, it seems test 1 is not feasible. 

test 2: test purpose is to verify accuracy at Es/Iot = -6dB with Io = -50dBm/BW. Artificial noise is needed to achieve such high level Io. However, due to the limit of TE output power, the test needs to be changed to beam peak direction. (i.e. option 3)

test 3: test purpose is to verify accuracy at Es/Iot = -6dB at very low Io. Thus artificial noise is not needed. However the calculated Io is still higher than -70dBm/BW in non-peak direction with rough beam. So the test also needs to be changed to setup 1. (i.e. option 1 + option 3) 


For other functionality test, similar approach can be used to verify the feasibility of the test case. Since the Io can be higher than -70dBm/BW (still have to smaller than -50dBm/BW), using artificial noise can help to better control UE baseband SNR. So we prefer to check the feasibility of each test from TE output power limit perspective. If not feasible, we suggest to change test setup to beam peak direction (setup 1). If still no feasible, we can consider not using artificial noise.

	LG 
	Option-3 for setup#2, 
Need to check whether same issue occurs in setup#3 or not. If seeing same issue, our preference to apply Opiton-3 for setup#3.

	Anritsu
	Option-4: Keep the agreed AoA setup and agreed rough/fine beam assumption, use no artificial noise, and use smaller number of PRBs.

	Ericsson
	Relevance of -50dBm maximum Io should be discussed in RAN4. This value has not changed since WCDMA with 5MHz channel BW, now it is applied for NR with 100MHz channel BW. The difficulty in defining a suitable test case suggests that the side conditions may be very restrictive in the field as well. At any rate, RAN4 should not change already agreed AoA setup or rough/fine beam assumption (which relates to UE implementation assumptions).

	Huawei
	1. As we know there are some test cases, e.g., RLM, BFD, CBD and SINR, artificial noise shall be transmitted in order to accurately control BB SNR and test the corresponding functionality. For these test cases, we suggest to use option-3, as otherwise a correct UE may fail the test due to uncertainty in the Rx beam gain.
1. Regarding RSRP accuracy test cases,
· For sub-test 1, if test 1 is changed to non-peak without artificial noise, then Io=-66dBm/BW, the to-be-verified accuracy is a relaxed requirement (±8dB). If test 1 is changed to peak with artificial noise, the Io=-65.3dBm/BW at SNR=-6dB (without considering the intra-frequency cell), the to-be-verified accuracy is relaxed as well. Thus test 1 is redundant and can be removed in the accuracy test case. 
· In sub-test 2, artificial noise shall be transmitted to verify performance with controlled SINR, so option-3 shall be used.
· In sub-test 3, to verify the most stringent accuracy with Io < -70dBm/BW, we propose to also change the setup to setup1 (i.e., peak without artificial noise).
1. For other test cases, option-1 is preferred.


	QC
	We agree with Ericsson and prefer to keep the agreed setup and rough/fine beam assumption. Each test case should be investigated separately as Samsung mentioned. As shown in our reply to the previous question, achievable SNR is significantly improved if test is done with SSB BW. If reducing the number of RBs is not enough, removing artificial noise should be the next step for cases where controlled SNR is not needed. If even that is not enough, the test case can become band dependent (e.g., to be performed in n256 only as opposed to n256 and n260).

	MTK
	The following tests are agreed to use Rough beam under Setup 2A, 2B or 3: (test case group number)
· Cell search and L1 measurement period (#1, 2)
· SSB and CSI-RS based RLM (#7, 9, 13A, 13B)
· Random access (#10)
· Intra-freq RSRP accuracy (#11)
· Inter-freq measurement (#18A)
· RLM scheduling restriction (#25)
· RRC Re-establishment (#27)
· Beam failure detection and link recovery procedure (#29B)
· NR PSCell addition and release (#36)
· TCI switch delay (#42)
· Inter-RAT NR measurement (#47)
· Inter-RAT NR handover (#48) 
· For SNR non-sensitive test, we can adopt Option-1. 
· For other tests which are sensitive to SNR, like measurement accuracy, RLM, BFR … tests, Option 1 (remove artificial noise) is not preferred. RAN4 should further discuss to go with option 2 or 3, or even checking TE output power limit. We slightly prefer Option 2.



	[Discussion summary]:

· For functionality tests:
· SNR sensitive tests (such as RLM, BFR and etc)
· Firstly:
· Option 1: Keep the agreed AoA setup and agreed rough/fine beam assumption, (MTK, Anritsu, Ericsson, QC)
· Option 2: Keep rough/fine beam assumption, but change the agreed AoA setup, i.e., 1AoA setup-2 is changed to 1AoA setup-1 (Samsung, Intel, LG, HW) 
· Secondly:
· Option 1: use smaller number of PRBs (MTK)
· Option 2: use no artificial noise, and use smaller number of PRBs. (Anritsu, QC)
· SNR non-sensitive tests
· Option 1: Keep the agreed AoA setup and agreed rough/fine beam assumption, but use no artificial noise instead; (MTK, HW, Samsung)
· Option 2: same as SNR sensitive tests

· Accuracy tests:
· Solutions for accuracy tests will be analyzed in the remaining part of this paper.





· Open issue2
For some TCs related with two cells, e.g., intra-frequency handover, serving cell and target cell share TE power, then the open issue 1 becomes worse in this case. It shall be noted that the TCs related with simultaneous two beams have the same issue. How to decide SNR range for each cells in these test cases, e.g. intra-frequency handover?
· Views from companies
	Company
	View

	Samsung
	The maximum achievable baseband SNR under minimum Noc level should be further reduced if multiple cells are transmitted from single probe. 

	Intel
	HO is OK, e.g. Noc = -106dBm/15kHz, Es/Noc for cell 1 = 5dB, Es/Noc for cell 2 = 8dB

	Anritsu
	Sharing of TE power gives at worst 3dB less range, using equal power for both cells. To maximize range, use AoA Setup#1, no artificial noise, and smaller number of PRBs.

	Ericsson
	Use similar approach as 1 cell tests to maximize SNR range

	QC
	We also believe HO test cases are ok. If two cells are transmitted from the same probe and we run into TE limitation of max power, similar approach as mentioned earlier (reduce number of RB first, remove artificial noise second, …) can be adopted. It is also noted that similar to setup#3, the two cells from the same probe can be transmitted in TDM fashion without impacting the integrity of the test.

	MTK
	We can try a TDM pattern for the transmissions from 2 cells, just like what we do for AoA Setup#3. Or we can remove the artificial noise in the test. Either way is OK.



	[Discussion summary]:

· For FR2 handover tests:
· Option 1: Keep the agreed AoA, use artificial noise. E.g.: Noc = -106dBm/15kHz, Es/Noc for cell 1 = 5dB, Es/Noc for cell 2 = 8dB (Intel) 
· Option 2: no artificial noise, (QC, Ericsson, MTK)
· Option 3: no artificial noise, and smaller number of PRBs (Anritsu, QC)
· Option 4: TDM pattern for the transmissions from 2 cells (QC, MTK)



· Open issue 3
Whether the same Noc shall be used for different band and different power class.
· Views from companies
	Company
	View

	Samsung
	Prefer band-agnostic way to define Noc level. For different power class, our understanding is current testability conclusion is only applicable to PC3, while to other PCs, we can’t confirm the same Noc level can be applicable due to lack of testability study for other PCs. Suggest to focus on PC3 right now. 

	Intel
	For functionality test cases:
Prefer band agnostic way.

For accuracy test cases:
Test 1 (checking Io=~-70dBm): based on our answer to open issue 1, test 1 is not feasible if artificial noise is not used and we still want to verify accuracy performance at -6dB Es/Iot.
Test 2: (checking Io=~-50dBm): Prefer band agnostic way. 
Test 3: (checking Io close to REFSENS): Noc shall be decided according to the band group, but it’s necessary to clarify the Noc definition because in this case the artificial noise shall not be used in order to meet the lowest Io condition.

We also prefer to start from PC3 first since current RRM test cases focus on PC3.  

	LG
	Regarding REFSENS difference of 12dB between NR_TDD_FR2_A(n257,n258,n261 for PC1) and NR_TDD_FR2_Y(n260 for PC3) .
So band-agnostic Noc needs for some TCs. 
For example, 
· Timing/TA related test cases
· RLM related test cases
· Accuracy test case : Test1, Test2
Accuracy test case, Test3 is related to band group.
Here, regarding endorsement of REFSENSE relaxation (2.5dB) for FR2 PC2 in RAN4#91, corresponding band group (NR_TDD_FR2_L) need to be added for all related test cases 


	Anritsu
	Only the SS-RSRP/RSRQ/SINR test cases should be band- dependent /power class-dependent, and this should provide enough test coverage of the band-dependent side conditions. Other test cases, for example event-triggered reporting, should use generic worst band/worst PC values.
In the test cases with band/power class dependency, Anritsu’s preference is to use a separate table for each UE power class, to avoid having very complex tables with both band and power class dependency.

	Ericsson
	Band agnostic approach based on worst case band/PC except for lowest level in measurement accuracy test which should be based on testing at the actual side condition for the band/PC without added noise.

	QC
	We agree with Anritsu/Huwaei/Ericsson. However, as noted earlier, there will be some test cases wherein desired SNR in the agreed setup is not achievable even if BW is reduced and/or artificial noise is removed. For these limited cases, we also propose to have the TC to be band dependent (e.g., not done in n260) until improvements in TE vendors make them feasible in the future.

	MTK
	· Band agnostic, except for measurement accuracy test with low Io.
PC-dependent, because the difference in EIS requirement under the same band and BW for different PCs can be around 10dB. BTW, we do not have values for Y and Z for PC1 and PC4 yet.



	[Discussion summary]:

1) Band-agnostic or band-dependent TCs:
· Whether or not to use band-agnostic way to define Noc level for functionality test cases
· Option 1 (Samsung, Intel, LG, Anritsu, Qualcomm, MTK): Yes, use band-agnostic way

· Whether or not to use band-agnostic way to define Noc level for accuracy test cases
· Option 1a (Samsung): Yes, use band-agnostic way
· Option 1b (Ericsson): Yes, use band-agnostic way and use the configuration based on the worst band values
· Option 2a (Anritsu): No, use band-dependent way
· Option 2b (Qualcomm): No, use band-dependent way; and in case desired SNR in the agreed setup is not achievable(even if BW is reduced and/or artificial noise is removed) the band-dependent way shall be used for those limited test cases.
· Option 3 (Intel, LG, MTK):  band agnostic way for test 2 in accuracy (checking Io=~-50dBm), and band dependent way for test 3 in accuracy (checking Io close to REFSENS)

2) PC(power class)-agnostic or PC-dependent TCs:
· Whether or not to use PC-agnostic way to define Noc level for functionality test cases
· Option 1a (Samsung, Intel): No, use PC-dependent way, but use PC3 right now for TC design
· Option 1b (MTK): No, use PC-dependent way
· Option 2 (Anritsu, Qualcomm): Yes, generic configurations based on the worst PC values

· Whether or not to use PC-agnostic way to define Noc level for accuracy test cases
· Option 1a (Samsung, Intel): No, use PC-dependent way, but use PC3 right now for TC design
· Option 1b (MTK): No, use PC-dependent way
· Option 2 (Anritsu, Ericsson, Qualcomm): Yes, generic configurations based on the worst PC values



3. Discussion on open parameter in test cases
3.1 Testing signal power level (Noc, Io, Es/Noc, Es/Iot, RSRP, RSRQ configuration in the test cases)
· The open issues (“TBD”s) for functionality test in TS38.133: 
Based on our observation, hundreds of “TBD”s gathered in the signal power level configuration of test cases (e.g. Noc, Io, Es/Noc, Es/Iot and etc). However, if the basic Noc and Es/Noc was configured, it would be easy to derive the other parameter values for the test case.
In FR1 NR cell related test cases, the key configuration of Noc and Es/Noc has been provided in current TS38.133, then the other parameters, e.g. Io or Es/Iot, could be directly calculated out. For instance, in A.4.5.6.1.2 (Table A.4.5.6.1.2.1-3), since the Es/Noc and Noc has been defined already, then the Io values are easy to obtain.
	NocNote 2
	dBm/15 kHz
	[-104]
	[-104]

	SS-RSRP Note 3
	dBm/15 kHz
	[-87]
	[-87]

	Ês/Iot
	dB
	17
	17

	Ês/Noc
	dB
	17
	17

	IoNote3
	Config 1,2,4,5
	dBm/
9.36MHz
	TBD
	TBD

	
	Config 3,6
	dBm/
38.16MHz
	TBD
	TBD



· For FR1 test cases, can all the signal power/quality level parameters be calculated based on other existing parameters (e.g. Noc and Es/Noc)?
	Company
	View

	Samsung
	Don't have strong preference for FR1 setup. 

	Intel
	All the missing parameters in these test cases can be calculated from the other existing parameters. But the Noc and SNR setup shall be in line with the criteria in section 2.1, e.g.
	NocNote 2
	dBm/15 kHz
	[-104]
	[-104]

	SS-RSRP Note 3
	dBm/15 kHz
	[-87]
	[-87]

	Ês/Iot
	dB
	17
	17

	Ês/Noc
	dB
	17
	17

	IoNote3
	Config 1,2,4,5
	dBm/
9.36MHz
	-58.96
	-58.96

	
	Config 3,6
	dBm/
38.16MHz
	[bookmark: OLE_LINK3]-52.87
	-52.87




	Anritsu
	Yes, the derived parameters (SSB_RP, Es/Iot, Io) can be calculated from Noc and Es/Noc, taking into account whether cells are intra-frequency or inter-frequency. We recommend using the RAN5 FR1 test tolerance analysis spreadsheets, which do this in a standard way:
Intra-frequency: 38.533 4.6.1.1+4.6.1.2+4.6.1.3+4.6.1.4 TT.xls
Inter-frequency: 38.533 4.6.2.1+4.6.2.2+4.6.2.5+4.6.2.6 TT.xls
 (for one cell on one frequency use frequency 1 of Inter-frequency)
> Enter Subcarrier spacing, Noc/15kHz, Es/Noc and #RB in section a)
> Section b) calculates SSB_RP and Es/Iot (per cell) and Io (per frequency)
> Repeat for each Configuration (separate tab for each SCS/Ch BW Config

	Ericsson
	Agree, for FR1 the calculation of derived parameters can be done based on Noc and Es/Noc

	QC
	Agree with the above observations. 



	[Discussion summary]:

Tentative Agreement: 
For FR1 test cases, the derived parameters (SSB_RP, Es/Iot, Io) can be calculated from Noc and Es/Noc, taking into account whether cells are intra-frequency or inter-frequency.




However, the more controversial part in on FR2 test cases instead. There are lots of “TBD”s remained in the signal power/quality level configurations in both functionality and performance test cases for FR2. Due to the distinct test purposes for functionality and performance, it might be difficult to use generic power/quality level configuration for all the test cases and therefore it would be reasonable to discuss the power/quality level configuration under function-wise categories (e.g. RLM testing, measurement testing, and etc.). In addition, as long as the Noc and Es/Noc levels could be settled, the other power/quality related parameters can be calculated correspondingly. 
(Note 1: if “A/B” is used below, it means test cases in section A and section B can share the same signal power level parameters; and 
Note 2: companies can provide the Noc and Es/Noc values associated with corresponding AoA setup if different AoA setups are used in the following test groups)
· How to set NR serving cell Noc and Es/Noc configuration for timing/TA related test cases in A.5.4/A.7.4 for both EN-DC and SA
-	All relevant sections:
A.5.4.1.1
A.5.4.3.1
A.7.4.1.1
A.7.4.3.1
	Company
	View

	Samsung
	· Minimum Noc level for AoA setup-1 (fine beam) is chosen: i.e., Noc = -112dBm/15kHz = -103dBm/SCS; 
· Es/Noc is changed to 4dB (then baseband SNR is guaranteed to be larger than 3dB).

	Intel
	Minimum Noc level for AoA setup-1: Noc = -113dBm/15kHz; 
Es/Noc is changed to 4dB.


	LG
	Noc = -112dBm/15kHz, BaseBand Es/Noc = 3dB ( Based on PC3 n260)

	QC
	We agree with Samsung, LG, and Huawei.

	MTK
	Since these test cases are for fine beam with setup#1, we can directly follow the conclusion in section 2.2. 
· Noc = -112dBm/15kHz = -103dBm/120KHz
· Es/Noc = 4dB



	[Discussion summary]:

· Noc level
· Option 1(Samsung, LG, Qualcomm, MTK): Noc = -112dBm/15kHz
· Option 2(Intel): Noc = -113dBm/15kHz
· Es/Noc
· Option 1(Samsung, Intel, Qualcomm, MTK):  4dB at RP and 3dB at BB




· How to set NR serving cell Noc and Es/Noc configuration for RLM related test cases in A.5.5.1/A.7.5.1 for both EN-DC and SA
-	All relevant sections:
A.5.5.1.1
A.5.5.1.2
A.5.5.1.3
A.5.5.1.4
A.5.5.1.5
A.5.5.1.6
A.5.5.1.7
A.5.5.1.8
A.7.5.1.1
A.7.5.1.2
A.7.5.1.3
A.7.5.1.4
A.7.5.1.5
A.7.5.1.7
A.7.5.1.8
	Company
	View

	xx
	Noc =x /15kHz; Es/Noc=y/15kHz under T1 
Noc =x /15kHz; Es/Noc=y/15kHz under T2
Noc =x /15kHz; Es/Noc=y/15kHz under T3
Noc =x /15kHz; Es/Noc=y/15kHz under T4
Noc =x /15kHz; Es/Noc=y/15kHz under T5


	Samsung
	AoA Setup-3 (rough beam): TC A.5.5.1.1/2/5/6 and TC A.7.5.1.1/2/5/6: 
· If change the setup without Noc, the inaccurate SNR control is not preferred. 
· If change to smaller BW=50MHz, rough beam with non-peak direction still can’t achieve the required SNR (for 50MHz, achievable Es/Noc is -1.5dB with multi-band relaxation considered);
· So, suggest to change to AoA setup-1. See detailed values proposed below. 

AoA Setup-1 (rough beam): TC A.5.5.1.3/4/7/8 and TC A.7.5.1.3/4/7/8:
Noc =-105dBm/15kHz; Es/Noc=2dB for cell1, Es/Noc=2dB for cell2 under T1 
Noc =-105dBm/15kHz; Es/Noc=-6dB for cell1, Es/Noc=-14dB for cell2 under T2
Noc =-105dBm/15kHz; Es/Noc=-14dB for cell1, Es/Noc=-14dB for cell2 under T3
Noc =-105dBm/15kHz; Es/Noc=-3.5dB for cell1, Es/Noc=-14dB for cell2 under T4
Noc =-105dBm/15kHz; Es/Noc=2dB for cell1, Es/Noc=-14dB for cell2 under T5
Note: if the accurate control of Baseband SNR is concerned, may consider Noc level larger than minimum Noc=-105dBm/15kHz. 

	Intel
	For setup3:
·  For rough beam with non-peak direction, when SNR=1dB, the total signal is 23.5dBm and 26.5dBm for 50M and 100M. It can’t satisfy the requirement where the total power is smaller than 23dBm. 
· Agree to change to setup 1
For setup 1:
    Noc =-106dBm/15kHz.  
Es/Noc=2dB for SSB0, Es/Noc=2dB for SSB1 under T1 
Es/Noc=-6dB for SSB0, Es/Noc=-14dB for SSB1under T2
Es/Noc=-14dB for SSB0, Es/Noc=-14dB for SSB1under T3
Es/Noc=-3.5dB for SSB0, Es/Noc=-14dB for SSB1 under T4
Es/Noc=2dB for SSB0, Es/Noc=-14dB for SSB1 under T5



	LG
	Setup#3: A.5.5.1.1/2/5/6, A.7.5.1.1/2/5/6
Noc =-87.4dBm /15kHz; BaseBand Es/Noc=1dB under T1 
Noc =-87.4dBm /15kHz; BaseBand Es/Noc=-7dB under T2
Noc =-87.4dBm /15kHz; BaseBand Es/Noc=-15dB under T3
Noc =-87.4dBm /15kHz; BaseBand Es/Noc=-4.5dB under T4
Noc =-87.4dBm /15kHz; BaseBand Es/Noc=1dB under T5
However, the Es/Noc under each T1/5 cannot be achievable by open issue 1(-1.7dB). So, Setup#1 rough beam with artificial noise and Setup#2 without artificial noise  can be applied for these TCs. Regarding SNR control, Setup#1 rough beam with artificial noise is preferable.
If Setup#1 rough beam with artificial noise is adapted, the following Noc and Es/Noc can be applied.

Setup#1(rough):A.5.5.1.3/4/7/8, A.7.5.1.3/4/7/88
Noc =-105dBm/15kHz; BaseBand Es/Noc=1dB under T1 
Noc =-105dBm/15kHz; BaseBand Es/Noc=-7dB under T2
Noc =-105dBm/15kHz; BaseBand Es/Noc=-15dB under T3
Noc =-105dBm/15kHz; BaseBand Es/Noc=-4.5dB under T4
Noc =-105dBm 15kHz; BaseBand Es/Noc=1dB under T5

	Huawei
	The tests are agreed to be based on setup#3 for non-DRX and setup#1 for DRX, and rough beam. Setup#3 is not use-able with artificial noise. 
· Option 1 is not preferred, as BB SNR needs to be accurately controlled for the RLM tests.
· Option 2 is not preferred, as even the BW is reduced to 50MHz, the max SNR is -1.2dB, which is still smaller than what is needed in T1/T5. Also, the CSI-RS requirements are defined based on 48-PRB, so the BW cannot be smaller than that at least for those tests.
Propose to change to setup#1 for all RLM tests.
· Noc: 105dBm/15kHz
· Es/Noc for beam 1: {2, -6, -14, -3.5, 2}dB during T1-T5 at RP
Es/Noc for beam 2: {2, -14, -14, -14, -14}dB during T1-T5 at RP

	QC
	For DRX test cases, Setup1 is agreed which can be tested with Noc = -105 dBm/15 kHz as also mentioned above. For non-DRX test cases in SSB-based RLM, we propose reducing the BW to 28.8 MHz (SSB BW) and Noc = -92 dBm/15 kHz which achieves SNR of 2 dB. For CSI-RS based RLM, we propose to use Noc = -96 dBm/15 kHz and test in n256 band. Option 1 is not preferred in any of the RLM test cases. 


	MTK
	Noc level 
· For TC with rough beam and setup#1, we can directly follow the conclusion in section 2.2, e.g., Noc = -105dBm/15kHz = -96dBm/120KHz
· For TC with rough beam and setup#3, it is pending on the decision on issue 1 in Section 2.2. 
Es/Noc
Current agreed SNR1, 2, 3, 4 ,5 are 1, -7, -15, -4.5 and 1dB, respectively. The value was agreed to guaranteed sufficient margin to Qin and Qout (according ad-hoc minutes R4-1816122)
· SNR2 should be higher than Qout by 3dB
· SNR3 should be lower than Qout by 5dB
· SNR4 should be lower than Qin by 3dB
· SNR5 should be higher than Qin by 2.5dB 
[image: ]
If we increase ES/Noc for all SNRs, this will reduce the margin of SNR3 to Qout and SNR4 to Qin by 1 dB, especially for UEs with low noise floor. Test case should never punish UEs with lower noise floor. Therefore, we suggest that only the Es/Noc of SNR1, 2 and 5 are increased by 1dB, i.e., for SSB1 
· SNR1 and SNR5: Es/Noc = 2dB (T1 and T5)
· SNR2: Es/Noc = -6dB (T2)
· SNR3: Es/Noc = -15dB (T3) 
· SNR4: Es/Noc = -4.5dB (T4)
Regarding test cases for beam failure recovery (A.5.5.5, A.7.5.5), SNR2 should be increased by 1 dB, while other SNRs can be kept the same. Since RSRP (rather than SNR) is used for CBD, SNR4 can be kept the same.



	[Discussion summary]:

· AoA setup 
· Option 1(Samsung, LG, intel): For TC with setup#3, change to setup#1.
· Option 2(Qualcomm):
 For non-DRX test cases in SSB-based RLM, we propose reducing the BW to 28.8 MHz (SSB BW) and Noc = -92 dBm/15 kHz which achieves SNR of 2 dB. For CSI-RS based RLM, we propose to use Noc = -96 dBm/15 kHz and test in n256 band. 
· Option 3(MTK): pending on the decision on issue 1 in Section 2.2
· Noc level
· For DRX test cases with setup#1:
· Option 1(Samsung, LG, Qualcomm, MTK): Noc = -105dBm/15kHz
· Option 2(Intel): Noc = -106dBm/15kHz
· For non-DRX test cases with setup#3:
· Option 1(Qualcom): Noc = -92dBm/15kHz for SSB and Noc = -96dBm/15kHz for CSI-RS
· Es/Noc
· For SSB0
· Option 1(Samsung, Intel, Huawei): {2, -6, -14, -3.5, 2}   at RP and  {1, -7, -15, -4.5, 1}  at BB
· Option 2(MTK): only the Es/Noc of SNR1, 2 and 5 are increased by 1dB. {2, -6, -15, -4.5, 2}  .
· For SSB1:
· Option 1: (Samsung, Intel, Huawei): {2, -14, -14, -14, -14}  at RP






· How to set Noc and Es/Noc configuration for cell 1 and cell 2 for handover/redirection related test cases (inter-freq FR2-FR2 and intra-freq FR2-FR2 HO can share same parameters) for SA only
-	All relevant sections:
A.7.3.1.1
A.7.3.1.2
A.7.3.1.3
A.7.3.2.3
	Company
	View

	Samsung
	· Minimum Noc level for AoA setup-1 (rough beam) is chosen: i.e., Noc = -105dBm/15kHz = -96dBm/SCS; 
· Es/Noc is changed to 9dB (then baseband SNR is guaranteed to be larger than 8dB), except of the TBD for “-infinity”.

	Intel
	According to R4-1904783, setup 1 is used for handover and redirection. Assuming L3 measurement is based on rough beam, Noc can be decided (based on band n260): Noc = -106dBm/15kHz

Es/Noc shall also be lowered considering the limit on TE side. E.g. Es/Noc is changed to 5dB for cell 1 and 8dB for cell2.

	LG
	A.7.3.1.1(inter FR1-FR2)
Cell1(FR1) 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T2 
Cell2(FR2)
Noc =-105dBm /15kHz; BaseBand Es/Noc=-infinity under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=5dB under T2 
A.7.3.1.12(intra FR2-FR2)
Cell1(FR2) 
Noc =-105dBm /15kHz; BaseBand Es/Noc=8dB under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=8dB under T2 
Cell2(FR2)
Noc =-105dBm /15kHz; BaseBand Es/Noc=-infinity under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=8dB under T2
A.7.3.1.1(inter FR2-FR2)
Cell1(FR2) 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T2 
Cell2(FR2)
Noc =-105dBm /15kHz; BaseBand Es/Noc=-infinity under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=5dB under T2 


	Huawei
	The tests are agreed to be based on setup#1 and rough beam.
· Noc: -105dBm/15kHz
· Es/Noc for cell 1: 6dB at RP
· Es/Noc for cell 2: 9dB at RP
The SINR at BB for cell 2 (target cell) is 1.8dB. Io is -55.6dBm/BW.

	QC
	Noc = -105 dBm/15 kHz based on rough beam in Setup1. LG numbers should be reasonably achieved with TE power limit. 


	MTK
	· Since this for rough beam with setup#1, we can directly follow the conclusion in section 2.2. Noc = -105dBm/15kHz = -96dBm/120KHz. However, the Es/Noc level may lead to margin to TE’s output power limit. If this is a concern, we can follow the conclusion of open issue 2 in section 2.2. 



	[Discussion summary]:

· Noc level
· Option 1(Samsung, LG, Qualcomm, MTK): Noc = -105dBm/15kHz
· Option 2(Intel): Noc = -106dBm/15kHz
· Es/Noc (for unknown period, Es/Noc should be “-infinity”)
· Option 1: 9dB for cell 2, (Samsung)
· Option 2: 5dB for cell 1 and 8dB for cell2 (Intel)
· Option 3: 6dB for cell 1 and 9dB for cell2 (HW)
· Option 4: (LG, QC)
· inter-f: 4dB for cell 1 and 5dB for cell2; 
· intra-f: 8dB for both cell1 and cell 2;
· Option 5: follow the conclusion of open issue 2 in section 2.2 (MTK)




· How to set Noc and Es/Noc configuration for FR2 active cell and FR2 deactivated Scell/ de-configured PSCell for interruption/ SCell-activation/ PSCell addition related test cases in A.5.5.2, A.7.5.2, A.5.5.3, A.7.5.3, A.5.5.7
-	All relevant sections:
A.5.5.2.1
A.5.5.2.2
A.5.5.2.3
A.5.5.2.4
A.5.5.2.5
A.5.5.2.6
A.5.5.3.1
A.5.5.3.2
A.5.5.3.5
A.5.5.7.1
A.7.5.2.1
A.7.5.3.1
A.7.5.3.2
	Company
	View

	xx
	Noc =x /15kHz; Es/Noc=y/15kHz for FR2 active cell
Noc =x /15kHz; Es/Noc=y/15kHz for FR2 deactivated scell or de-configured PSCell

	Samsung
	TC A.5.5.2.1/2/5/6 with AoA setup-1 (fine beam): 
· Minimum Noc level for AoA setup-1 (fine beam) is chosen: i.e., Noc = -112dBm/15kHz = -103dBm/SCS; 
TC A.5.5.2.3/4, TC A.5.5.3.1, TC A.7.5.2.1 and TC A.7.5.3.1 with AoA setup-1 (fine beam for PSCell/PCell and rough beam for SCell): 
· Minimum Noc level for AoA setup-1 (fine beam) is chosen for PSCell: i.e., Noc = -112dBm/15kHz = -103dBm/SCS
· Minimum Noc level for AoA setup-1 (rough beam) is chosen for SCell: i.e., Noc = -105dBm/15kHz = -96dBm/SCS
TC A.5.5.3.2/5, TC A.5.5.7.1 and TC A.7.5.3.2 with AoA setup-1 (rough beam):  
· Minimum Noc level for AoA setup-1 (rough beam) is chosen: i.e., Noc = -105dBm/15kHz = -96dBm/SCS

	Intel
	TC A.5.5.2.1/2/5/6 and A.5.5.3.2 with AoA setup-1 (fine beam): 
· Minimum Noc level for AoA setup-1 (fine beam) is chosen: i.e., Noc = -113dBm/15kHz; 
TC A.5.5.2.3/4, TC A.5.5.3.1, TC A.7.5.2.1 and TC A.7.5.3.1 with AoA setup-1 (fine beam for PSCell/PCell and rough beam for SCell): 
· Minimum Noc level for AoA setup-1 (fine beam) is chosen for PSCell: i.e., Noc = -113dBm/15kHz 
· Minimum Noc level for AoA setup-1 (rough beam) is chosen for SCell: i.e., Noc = -106dBm/15kHz 
TC A.5.5.3.5, TC A.5.5.7.1 and TC A.7.5.3.2 with AoA setup-1 (rough beam):  
Minimum Noc level for AoA setup-1 (rough beam) is chosen: i.e., Noc = -106dBm/15kHz 


	LG
	Setup#1(fine Beam for PScell : LTE-NR) : A.5.5.2.1/2/5/6
Noc =-112dBm/15kHz; BaseBand Es/Noc=17dB for FR2 PScelll

Setup#1(fine Beam for PScell, rough Beam for FR2 Scell :LTE-NR CA(FR2)): A.5.5.2.3/4, A.5.5.3.1, A.7.5.2.1, A.7.5.3.1
Noc =-112dBm/15kHz; BaseBand Es/Noc=17dB for FR2 PScelll
Noc =-105dBm/15kHz; BaseBand Es/Noc=10dB for FR2 Scelll

Setup#1(rough Beam for PScell : LTE CA-NR) : A.5.5.3.2
Noc =-105dBm/15kHz; BaseBand Es/Noc=10dB for FR2 PScelll

Setup#1(rough Beam for Scell : LTE-NR FR1&FR2 CA) :  A.5.5.3.5, A.7.5.3.2
Noc =-105dBm/15kHz; BaseBand Es/Noc=10dB for FR2 Scelll

Setup#2A(rough Beam : LTE-NR) : A.5.5.7.1
Noc =-92.4dBm/15kHz; BaseBand Es/Noc=10dB for FR2 PScelll
However, regarding max.BaseBand Es/Noc(-1.7dB), Es/Noc of 10dB cannot be achievable. So, change to Setup#1 with rough Beam.
If Setup#1(rough Beam), 
Noc =-105dBm/15kHz; BaseBand Es/Noc=10dB for FR2 PScelll


	Huawei
	Tests in 5.5.2.1/2/5/6 are agreed to be based on setup#1 and fine beam.
· Noc: -112dBm/15kHz
· Es/Noc: 18dB at RP
Tests in 5.5.2.3/4 are agreed to be based on setup#1, fine beam for PSCell and rough beam for SCell
· Noc for PSCell: -112dBm/15kHz
· Es/Noc: 18dB at RP
· Noc for SCell: -105dBm/15kHz
· Es/Noc for SCell: 11dB at RP
Tests in 5.5.3.1/2/5, 7.5.2.1 and 7.5.3.1/2 are agreed to be based on setup#1 and rough beam. 
· Noc: -105dBm/15kHz
· Es/Noc: 11dB at RP
Test in 5.5.7.1 is agreed to be based on setup#2A and rough beam. Setup#2A is not use-able with artificial noise. Propose to keep the setup and apply no artificial noise (option 1).
· Noc: none
Es: -134.1dBm/Hz (BB SNR ≥ 5.7dB)

	QC
	We agree with Huawei’s proposal though it’s better to have slightly higher Noc rather than slightly lower (e.g., -111 dBm/15 kHz in fine beam and -104 dBm/15kHz in rough beam). These tests do not require tightly controllable SNR so in scenarios where TE power limit arises, artificial noise can be removed. Alternatively, we can reduce BW to SSB BW.  


	MTK
	[image: ]




	[Discussion summary]:

· Noc level
· For setup 1
· Option 1(Samsung, LG, Qualcomm, MTK, HW): -112dBm/15kHz for PSCell, -105dBm/15kHz for SCell
· Option 2(Intel): -113dBm/15kHz for PSCell, -106dBm/15kHz for SCell
· For setup 2A
· Option 1(LG): change setup 2A to setup 1 with rough beam. Noc =-105dBm/15kHz; for FR2 PScelll
· Option 2(HW, QC): remove artificial noise. Es: -134.1dBm/Hz (BB SNR ≥ 5.7dB)
· Es/Noc
· For setup 1
· Option 1(Samsung, LG, Qualcomm, MTK, HW): 17dB for PSCell, 10dB for SCell
· For setup 2A
· Option 1(LG): change setup 2A to setup 1 with rough beam. BaseBand Es/Noc=10dB for FR2 PScelll
· Option 2(HW, QC): remove artificial noise. Es: -134.1dBm/Hz (BB SNR ≥ 5.7dB)



· How to set Noc and Es/Noc configuration for FR2 PCell/PSCell and/or FR2 SCell for active BWP switching related test cases in A.5.5.6 and A.7.5.6
-	All relevant sections:
A.5.5.6.1.1
A.5.5.6.1.2
A.5.5.6.2.1
A.7.5.6.1.1
A.7.5.6.1.2
A.7.5.6.1.3
A.7.5.6.2.1
	Company
	View

	Samsung
	· Minimum Noc level for AoA setup-1 (fine beam) is chosen: i.e., Noc = -112dBm/15kHz = -103dBm/SCS; 
· Es/Noc is changed to 18dB (then baseband SNR is guaranteed to be larger than 17dB).

	Intel
	Minimum Noc level for AoA setup-1 (fine beam) is chosen: i.e., Noc = -113dBm/15kHz;
Es/Noc is changed to 18dB .

	LG
	Setup#1(fine Beam) : A.5.5.6.1.1/2, A.5.5.6.2.1, A.7.5.6.1.1/2/3, A.7.5.6.2.1
Noc =-112dBm/15kHz; BaseBand Es/Noc=17dB 


	Huawei
	The tests are agreed to be based on setup#1 and fine beam.
· Noc: -112dBm/15kHz
Es/Noc: 18dB at RP

	QC
	Similar to the above; Noc = -111 dBm/15 kHz, Es/Noc = 17 dB.


	MTK
	Since these test cases are for fine beam with setup#1, we can directly follow the conclusion in section 2.2. 
· Noc = -112dBm/15kHz = -103dBm/120KHz
· Es/Noc = 17dB



	[Discussion summary]:

· Noc level
· Option 1(Samsung, LG, Huawei, Qualcomm, MTK): Noc = -112dBm/15kHz
· Option 2(Intel): Noc = -113dBm/15kHz
· Es/Noc
· Option 1(Samsung, Intel, Huawei, LG):  18dB at RP and 17dB at BB
· Option 2(Qualcomm, MTK):17dB at RP and 16dB at BB




· How to set Noc and Es/Noc configuration for FR2 serving cell (or SSB#0 in L1-RSRP TC) and FR2 neighbor cell(or SSB#1 in L1-RSRP TC)  for measurement related test cases in A.5. 6 and A.7.6
-	All relevant sections:
A.5.6.1.1
A.5.6.1.2
A.5.6.1.3
A.5.6.1.4
A.5.6.2.1
A.5.6.2.2
A.5.6.2.3
A.5.6.2.4
A.5.6.2.5
A.5.6.2.6
A.5.6.2.7
A.5.6.2.8
A.5.6.3.1
A.5.6.3.3
A.7.6.1.1
A.7.6.1.2
A.7.6.1.3
A.7.6.1.4
A.7.6.2.1
A.7.6.2.2
A.7.6.2.3
A.7.6.2.4
A.7.6.2.5
A.7.6.2.6
A.7.6.2.7
A.7.6.2.8
	Company
	View

	Samsung
	For TCs with AoA Setup-1 (DRX), with rough beam assumed: 
· Minimum Noc level for AoA setup-1 (rough beam) is chosen: i.e., Noc = -105dBm/15kHz = -96dBm/SCS
For TCs with AoA Setup-3 (non-DRX), with rough beam assumed: 
· Testability issue exist, and prefer to change to without artificial noise scenario. 

	Intel
	For test cases which use setup 3 in this category:
Since rough beam will used for measurement on non-beam peak direction, the configured Tx power will exceed the max TE power. Suggest to change to setup1.
For test cases which use setup 1 in this category:
·  Noc = -106dBm/15kHz


	LG
	Setup#3: A.5.6.1.1, A.5.6.1.3, A.7.6.1.1,A.7.6.1.3
Serving Cell(FR2) 
Noc =-92.4dBm /15kHz; BaseBand Es/Noc=4dB under T1 
Noc =-92.4dBm /15kHz; BaseBand Es/Noc=4dB under T2 
Neighbor Cell(FR2)
Noc =-92.4dBm /15kHz; BaseBand Es/Noc=-infinity under T1 
Noc =-92.4dBm /15kHz; BaseBand Es/Noc=4dB under T2
However, regarding max.BaseBand Es/Noc(-1.7dB), Es/Noc of 4dB cannot be achievable. So, change to Setup#1 with rough Beam.
If Setup#1(rough Beam), 
Serving Cell(FR2) 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T2 
Neighbor Cell(FR2)
Noc =-105dBm /15kHz; BaseBand Es/Noc=-infinity under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T2

Setup#1(rough Beam) : A.5.6.1.2, A.5.6.1.4, A.7.6.1.2,A.7.6.1.4
Serving Cell(FR2) 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T2 
Neighbor Cell(FR2)
Noc =-105dBm /15kHz; BaseBand Es/Noc=-infinity under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T2

Setup#1(rough Beam) :
A.5.6.2.1, A.5.6.2.2(Test1/3), A.5.6.2.3, A.5.6.2.4(Test1/3), 
A.5.6.2.5, A.5.6.2.6(Test1/3), A.5.6.2.7, A.5.6.2.8(Test1/3),
A.7.6.2.1, A.7.6.2.2(Test1/3), A.7.6.2.3, A.7.6.2.4(Test1/3), 
A.7.6.2.5, A.7.6.2.6(Test1/3), A.7.6.2.7, A.7.6.2.8(Test1/3),
Serving Cell(FR2) 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T2 
Neighbor Cell(FR2)
Noc =-105dBm /15kHz; BaseBand Es/Noc=-infinity under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=7dB under T2

Setup#3: 
A.5.6.2.2(Test2/4), A.5.6.2.4(Test2/4), 
A.5.6.2.6(Test2/4), A.5.6.2.8(Test2/4),
A.7.6.2.2(Test2/4), A.7.6.2.4(Test2/4), 
A.7.6.2.6(Test2/4), A.7.6.2.8(Test2/4),
Serving Cell(FR2) 
Noc =-92.4dBm /15kHz; BaseBand Es/Noc=4dB under T1 
Noc =-92.4dBm /15kHz; BaseBand Es/Noc=4dB under T2 
Neighbor Cell(FR2)
Noc =-92.4dBm /15kHz; BaseBand Es/Noc=-infinity under T1 
Noc =-92.4dBm /15kHz; BaseBand Es/Noc=7dB under T2
However, regarding max.BaseBand Es/Noc(-1.7dB), Es/Noc of 4dB or 7dB cannot be achievable. So, change to Setup#1 with rough Beam.
If Setup#1(rough Beam), 
Serving Cell(FR2) 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=4dB under T2 
Neighbor Cell(FR2)
Noc =-105dBm /15kHz; BaseBand Es/Noc=-infinity under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=7dB under T2

Setup#3: A.5.6.3.1, A.5.6.3.3
SSB#0 / CSI-RS#0
Noc =-92.4dBm /15kHz; BaseBand Es/Noc=0dB under T1 
Noc =-92.4dBm /15kHz; BaseBand Es/Noc=0dB under T2 
SSB#1 / CSI-RS#1
Noc =-92.4dBm /15kHz; BaseBand Es/Noc=-infinity under T1 
Noc =-92.4dBm /15kHz; BaseBand Es/Noc=3dB under T2
 However, regarding max.BaseBand Es/Noc(-1.7dB), Es/Noc of 0dB or 3dB cannot be achievable. So, change to Setup#1 with rough Beam.

Setup#1(rough Beam) : A.5.6.3.2, A.5.6.3.4
SSB#0 / CSI-RS#0
Noc =-105dBm /15kHz; BaseBand Es/Noc=0dB under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=0dB under T2 
SSB#1 / CSI-RS#1
Noc =-105dBm /15kHz; BaseBand Es/Noc=-infinity under T1 
Noc =-105dBm /15kHz; BaseBand Es/Noc=3dB under T2


	Huawei
	L3 RSRP tests are agreed to be based on setup#3 for non-DRX and setup#1 for DRX, and rough beam. Setup#3 is not use-able with artificial noise. Propose to keep the setup and apply no artificial noise (option 1) for non-DRX tests.
For intra-frequency non-DRX (setup#3),
· Noc: none
· Es: -141.2dBm/Hz for both cell 1 and cell 2 (BB SNR ≥ -1.5dB)
· Note that TDM is is used with setup#3
For intra-frequency DRX (setup#1),
· Noc: -105dBm/15kHz
· Es/Noc: 5dB for both cell 1 and cell 2 at RP (BB SINR ≥ -1.5dB)
For inter-frequency non-DRX (setup#3),
· Noc: none
· Es for cell 1: -137.2dBm/Hz (BB SNR ≥ 2.5dB)
· Es for cell 2: -134.3dBm/Hz (BB SNR ≥ 5.5dB)
For inter-frequency DRX (setup#1),
· Noc: -105dBm/15kHz
· Es/Noc: 5dB for cell 1 at RP
· Es/Noc: 8dB for cell 2 at RP

L1-RSRP tests are agreed to be based on setup#1 and rough beam.
· Noc: -105dBm/15kHz
· Es/Noc: 1dB for beam 1 at RP
· Es/Noc: 4dB for beam 2 at RP


	QC
	We agree with Samsung and Huawei. In Setup3 scenarios, remove artificial noise as tightly controlled SNR is not needed in these tests. 


	MTK
	[image: ]




	[Discussion summary]:

· For TCs with AoA Setup-3:
· Option1(Samsung, Huawei, Qualcomm): change to without artificial noise scenario
· Option2(Intel, LG): Suggest to change to setup1
· Option3(MTK): Up to how RAN4 resolves testability issues. 
· Noc level for setup#1
· Option 1(Samsung, LG, Huawei, MTK): Noc = -105dBm/15kHz
· Option 2(Intel): Noc = -106dBm/15kHz
· Es/Noc for setup#1
· Option 1(Huawei, MTK,LG): Es/Noc increase by 1dB at RP.



TBDs for testing signal power in accuracy test cases can be further split into three categories according to different test purposes:
a) TBDs in test 1 in FR2 RSRP/RSRQ accuracy tests
b) TBDs in test 2 in FR2 RSRP/RSRQ accuracy tests and test 1 in RS-SINR tests
c) TBDs in test 3 in FR2 RSRP/RSRQ accuracy tests, and test 2 in RS-SINR tests

For b), the testing purpose is to verify UE accuracy performance at high Io condition (around -50dBm) with -6dB Es/Iot at UE baseband. Since all the tests are band agnostic (input is much higher than REFSENS), the Noc shall be determined based on the band which has the highest minimum Noc (e.g. band n260 in SA). The minimum Noc (in RRM tests) for each band can be calculated according to the WF (R4-1907736) as well as the content approved in chairman minutes in RAN4 #91. Then the Es level can be calculated. 
For a), the testing purpose is to verify UE accuracy performance at Io = -70dBm. The Noc shall be higher than minimum Noc. Regarding Es level, it should be correctly specified such that 1) the Io is not higher than -70dBm. 2) the actual Es/Iot at UE baseband is around -6dB, considering SINR degradation due to UE self noise. According to our preliminary calculation, these two purposes can’t be achieved simultaneously in intra-frequency accuracy test under current design. 
For c), it becomes even more challenging (even for inter-frequency case) compared to a), since the testing purpose is to verify UE accuracy performance at low Io range, i.e. much lower than -70dBm/BW. It seems no way to verify accuracy at very low Io with Es/Iot around -6dB at UE baseband.
Example in A.7.7.1.1
Table A.7.7.1.1.2-3: SS-RSRP  Intra frequency OTA related test parameters
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Angle of arrival configuration
	
	According to section TBD
	According to section TBD
	According to section TBD

	
Note1

	NR_TDD_FR2_A
	dBm/15kHzNote4
	TBD
	TBD
	TBD

	
	NR_TDD_FR2_B
	
	
	
	TBD

	
	NR_TDD_FR2_F
	
	
	
	TBD

	
	NR_TDD_FR2_G
	
	
	
	TBD

	
	NR_TDD_FR2_L
	
	
	
	TBD

	
	NR_TDD_FR2_T
	
	
	
	TBD

	
	NR_TDD_FR2_Y
	
	
	
	TBD

	
Note1

	NR_TDD_FR2_A
	dBm/SCSNote3
	TBD
	TBD
	TBD

	
	NR_TDD_FR2_B
	
	
	
	TBD

	
	NR_TDD_FR2_F
	
	
	
	TBD

	
	NR_TDD_FR2_G
	
	
	
	TBD

	
	NR_TDD_FR2_L
	
	
	
	TBD

	
	NR_TDD_FR2_T
	
	
	
	TBD

	
	NR_TDD_FR2_Y
	
	
	
	TBD

	SS-RSRPNote2
	NR_TDD_FR2_A
	dBm/SCS Note4
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	NR_TDD_FR2_B
	
	
	
	
	
	TBD
	TBD

	
	NR_TDD_FR2_F
	
	
	
	
	
	TBD
	TBD

	
	NR_TDD_FR2_G
	
	
	
	
	
	TBD
	TBD

	
	NR_TDD_FR2_L
	
	
	
	
	
	TBD
	TBD

	
	NR_TDD_FR2_T
	
	
	
	
	
	TBD
	TBD

	
	NR_TDD_FR2_Y
	
	
	
	
	
	TBD
	TBD

	

	dB
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	IoNote2
	NR_TDD_FR2_A
	dBm/95.04 MHz Note4
	TBD 
	TBD
	TBD

	
	NR_TDD_FR2_B
	
	
	
	TBD

	
	NR_TDD_FR2_F
	
	
	
	TBD

	
	NR_TDD_FR2_G
	
	
	
	TBD

	
	NR_TDD_FR2_T
	
	
	
	TBD

	
	NR_TDD_FR2_L
	
	
	
	TBD

	
	NR_TDD_FR2_Y
	
	
	
	TBD




· How to set Noc and Es/Noc configuration for FR2 RSRP/RSRQ measurement accuracy test cases in A.5.7 and A.7.6
-	All relevant sections:
A.5.7.1.1
A.5.7.1.2
A.5.7.1.3
A.5.7.2.1
A.5.7.2.2
A.7.7.1.1
A.7.7.1.2
A.7.7.1.3
A.7.7.2.1
A.7.7.2.2

	Company
	View on RSRP/RSRQ accuracy tests

	Samsung
	For intra-frequency measurement: 
· As mentioned above, setup2 with rough beam assumed can’t be achieved, and this need to be changed. 
· Furthermore, two intra-frequency cells are transmitted with one AoA, so Es/Noc for each cell will be further reduced.
· So suggest to change to AoA setup-1 for simplicity. 

	Intel
	For RSRP accuracy, there are 3 tests: 
test 1: test purpose is to verify accuracy at Es/Iot = -6dB with Io = -70dBm/BW. However, under current test design (with artificial noise) the Io is larger than -70dBm/BW. If artificial noise is not used and we still want to verify accuracy performance at -6dB Es/Iot, the Io can be lower than -70dBm/BW (become test 3). Therefore, it seems test 1 is not feasible. 

test 2: test purpose is to verify accuracy at Es/Iot = -6dB with Io = -50dBm/BW. Artificial noise is needed to achieve such high level Io. However, due to the limit of TE output power, the test needs to be changed to beam peak direction (setup 1)

test 3: test purpose is to verify accuracy at Es/Iot = -6dB at very low Io. Thus artificial noise is not needed. However the calculated Io is still higher than -70dBm/BW in non-peak direction with rough beam. So the test also needs to be changed to setup 1 without artificial noise.

For RSRQ accuracy, there are also 3 tests. The only difference compared with RSRP accuracy tests is that test 1 in RSRQ is to verify accuracy performance with Io around -50dBm/BW and test 2 is to verify Io around -70dBm/BW. Test 3 is the same, i.e. to verify accuracy at low Io. Similarly, Io around -70dBm/BW (test 2) is also not feasible. On the other hand, unlike RSRP accuracy requirement, in RSRQ accuracy requirement the accuracy is the same across the whole Io range (i.e. from minimum Io to -50dBm). Therefore there is no need to verify accuracy at -70dBm/BW. We propose to remove test 2.


	LG
	Setup#2B : A.5.7.1.1, A.7.7.1.1(intra-freq.measurement) (RSRP)
 Regarding SNR_cell1 = 5dB, SNR_cell2 = 1dB in FR1, SNR_cell1(5dB) cannot be achievable with Setup#2B. So, change to Setup#1 with rough Beam.
 If Setup#1 w/ rough Beam is acceptable
 Test1 : change Io level, -70dBm/95.04MHz  -60dBm/95.04MHz
Noc =-105dBm /15kHz; 
SS_RSRP_cell2=-99dBm/15kHz, SS_RSRP_cell3=-104dBm/15kHz, 
(Es/Noc_cell2 = 6dB, Es/Noc_cell3 = 1dB)
Io = -59dBm/95.04MHz
Test2 : Keep Io level -50dBm/95.04MHz 
Noc =-96dBm /15kHz; 
SS_RSRP_cell2=-90dBm, SS_RSRP_cell3=-95dBm, 
(Es/Noc_cell2 = 6dB, Es/Noc_cell3 = 1dB)
Io = -50dBm/95.04MHz
Test3 : It is band group specific configuration.  
For NR_TDD_FR2_Y(PC3 & n260), Io < -60dBm/95.04MHz cannot be achievable under Setup#1 w/ rough Beam. However, 
For NR_TDD_FR2_A(PC1 & n258), Io =-71dBm/95.04MHz can be achievable under Setup#1 w/ rough Beam. So, it depends on Noc level of band group which is decided by power class and supporting band number. There can be 3 options.
Option 1 : remove Test3
Option 2 : define Test2 for only feasible band group for Io <-60dBm/95.04MHz
Option 3 : without artificial noise
Our preference is Option1.

Setup#1(rough Beam) : A.5.7.1.2/3, A.7.7.1.2/3 (inter-freq. RSRP)
 Test1 : 
Noc =-105dBm /15kHz; 
SS_RSRP_cell2=-95dBm/15kHz, SS_RSRP_cell3=-95dBm/15kHz, 
 (Es/Noc_cell2 = 10dB, Es/Noc_cell3 = 10dB)
Io = -56.6dBm/95.04MHz
Test2 : w/o artificial noise : already agreed.
SS_RSRP_cell2/3 = B.2.3.2 
Io = SS_RSRP_cell2/3 + 28.98 (dBm/95.04MHz)

Setup#1(rough Beam) : A.5.7.2.1/2, A.7.7.2.1/2 (RSRQ)
Test1 : Io = -50dBm/95.04MHz, already agreed
Noc =-95dBm /15kHz; 
SS_RSRP_cell2=-92dBm/15kHz, SS_RSRP_cell3=-92dBm/15kHz, 
 (Es/Noc_cell2 = 3dB, Es/Noc_cell3 = 3dB)
Test2 : Io = -59dBm/95.04MHz, already agreed (might need to revise Io=-70dBm/95.04MHz)
Noc =-100dBm /15kHz; 
SS_RSRP_cell2=-103dBm/15kHz, SS_RSRP_cell3=-103dBm/15kHz, 
 (Es/Noc_cell2 = -3dB, Es/Noc_cell3 = -3dB)
Test3 : It is band group specific configuration. 
For NR_TDD_FR2_Y(PC3 & n260), Io < -60dBm/95.04MHz cannot be achievable under Setup#1 w/ rough Beam. However, 
For NR_TDD_FR2_A(PC1 & n258), Io =-71dBm/95.04MHz can be achievable under Setup#1 w/ rough Beam. So, it depends on Noc level of band group which is decided by power class and supporting band number. There can be 3 options.
Option 1 : remove Test3
Option 2 : define Test2 for only feasible band group for Io <-60dBm/95.04MHz
Option 3 : without artificial noise
Our preference is Option1.


	Anritsu
	Values for Intra-freq and for Inter-freq should be separately determined, because the AoA setup was agreed in R4-1907233 as:
> Intra-freq: 1AoA Rx beam peak (Setup#1) and UE uses rough beams
> Inter-freq: 1AoA non-peak (Setup#2B) and UE uses rough beams
Anritsu’s inputs are based on this understanding.

However, need to clarify because the chairman’s meeting report lists:
Intra-freq RSRP accuracy for FR2: (Setup#2B) 
Inter-freq RSRP accuracy for FR2: (Setup#1)

Values for Intra-freq test, PC3, n260, 120kHz SCS:
a) “Test 1”. Anritsu believes this scenario is adequately covered by “Test 3”, as the Io is close to -70dBm after considering test system uncertainties. Recommend remove.
b) “Test 2”, highest Io level, lowest Es/Iot on Cell 2, highest SSB_RP level difference
Noc: -86.5dBm/120kHz, same for all bands 
Cell 1 Es/Noc: +5.0dB, 66 RBs
Cell 2 Es/Noc: +0.5dB, 66 RBs
Different powers for Cell 1 and Cell 2 give Cell 2 BB Es/Iot closest to side condition.
Io is close to -50dBm, RAN5 will apply Test Tolerances and test system uncertainties 
c) “Test 3”, lowest SSB_RP level and lowest Es/Iot 
Cell 1 Es: -106.4dBm/120kHz, band-dependent, 24 RBs, no applied Noc
Cell 2 Es: -106.4dBm /120kHz, band-dependent, 24 RBs, no applied Noc
Equal powers for Cell 1 and Cell 2 give SSB_RP level closest to side condition.
Cell 1 and Cell 2 BB Es/Iot closest to side condition.
Consideration of RAN5 uncertainties requires 24 RBs to keep Io <-70dBm.

Values for Inter-freq test, PC3, n260, 120kHz SCS:
Cell 1 Es: -80.6dBm/120kHz, 24 RBs, no applied Noc, same for all bands
Cell 2 Es: -86.9dBm/120kHz, band-dependent, 24 RBs, no applied Noc
a) b) and c): only one Test is needed. These values give the largest SS-RSRP difference and largest Io difference, after taking into account UE side conditions and likely test system uncertainties.

In Anritsu’s understanding the same considerations apply for SS-RSRP and SS-RSRQ test cases.

Anritsu’s preference is to use a separate test case tables for each UE power class, to avoid having very complex tables with both band and power class dependency

	Ericsson
	The issue of number of tests is related to whether -50dBm maximum side condition is appropriate (see above). We agree with other companies that based on existing side conditions, it is only feasible to have two tests for intrafrequency accuracies.

	Huawei
	As mentioned in section 2.2, we propose to use setup#1 and keep 2 sub-tests for RSRP accuracy tests. One sub-test is to verify performance with controlled SINR (i.e. with artificial noise) and -70 < Io < -50. Another sub-test is to verify performance with min input level as defined by min SSB_RP side condition.

For intra-frequency sub-test 1,
· Noc: -105dBm/15kHz
· Es/Noc for cell 1: 7dB at RP (BB SINR ≥ 2.5dB)
· Es/Noc for cell 2: 2dB at RP (BB SINR ≥ -6dB)
· Io: -57.9dBm/BW
For intra-frequency sub-test 2,
· Noc: none
· Es for cell 1: -151.8dBm/Hz (BB SINR ≥ -1.4dB)
· Es for cell 2: -154.8dBm/Hz (BB SINR ≥ -5.8dB)
· Io: -70.3dBm/BW
· Above is for PC3 and band n260, the values need to be adapted for other PCs and bands
For inter-frequency sub-test 1,
· Noc: -105dBm/15kHz
· Es/Noc for both cell 1 and cell 2: 11dB at RP 
· Io: -54.9dBm/BW
For inter-frequency sub-test 2,
· Noc: none
· Es for cell 1: -139.3dBm/Hz (BB SNR ≥ 13dB)
· Es for cell 2: -156.3dBm/Hz (BB SNR ≥ -4dB)
· Io: -76.6dBm/BW
Above is for PC3 and band n260, the values need to be adapted for other PCs and bands

	QC 
	Agree with Huawei

	MTK
	· We suggest to work on 2 sub-tests as the starting point. One with artificial noise and the other one without artificial noise. After finishing these 2 sub-tests, RAN4 can further discuss if a 3rd sub-test is needed or not.
· We derive the following values based on PC3 and band n260 with rough beam with AoA setup #1
· When deriving the SNR, we assume UE’s noise floor is 6dB and 4 dB higher than intra and inter-freq min_SSB_RP (plus 2 dB from multi-band relaxation), respectively. 
· The values were selected in order to achieve similar baseband SNR level as what we have in FR1 tests. We are open for further discussion.
[image: ]
[image: ]


	Note: the table above is only for intra-frequency accuracy case. Values for inter-frequency case can be easily determined after consensus on intra-frequency case is reached. See Anritsu comment above: Intra-freq and for Inter-freq should be separately determined, as AoA setup is different



	[Discussion summary]:

· RSRP accuracy sub-test 1 (Io = -70 dBm/BW)
· Option 1: remove (Intel, HW, Anritsu)
· Option 2: change to setup 1 with rough beam (LG)
· Intra-freq:
· change Io level, -70dBm/95.04MHz  -60dBm/95.04MHz
· Noc =-105dBm /15kHz; 
· SS_RSRP_cell2=-99dBm/15kHz, SS_RSRP_cell3=-104dBm/15kHz, 
· (Es/Noc_cell2 = 6dB, Es/Noc_cell3 = 1dB)
· Io = -59dBm/95.04MHz
· Inter-freq:
· Noc =-105dBm /15kHz; 
· SS_RSRP_cell2=-95dBm/15kHz, SS_RSRP_cell3=-95dBm/15kHz, 
·  (Es/Noc_cell2 = 10dB, Es/Noc_cell3 = 10dB)
· Io = -56.6dBm/95.04MHz
· Test with Io = -50 dBm/BW (e.g. RSRP accuracy sub-test 2)
· Option 1: Keep rough/fine beam assumption, but change the agreed AoA setup, i.e., 1AoA setup-2 is changed to 1AoA setup-1 (Intel, HW, Samsung, LG, MTK)
· Option 2: Relevance of -50dBm maximum Io should be discussed in RAN4. (Ericsson)
· Option 3: for intra-freq (Anritsu)
· Noc: -86.5dBm/120kHz, same for all bands 
· Cell 1 Es/Noc: +5.0dB, 66 RBs
· Cell 2 Es/Noc: +0.5dB, 66 RBs

· Test with low (Io < -70dBm/BW, e.g. RSRP accuracy sub-test 3)
· Option 1: changed to setup 1, use no artificial noise (Intel, HW, Samsung, MTK)
· Option 2: remove test 3 (LG)
· Option 3: (Anritsu): use no artificial noise with reduced BW
· Intra-freq
· Cell 1 Es: -106.4dBm/120kHz, band-dependent, 24 RBs, no applied Noc
· Cell 2 Es: -106.4dBm /120kHz, band-dependent, 24 RBs, no applied Noc
· Inter-freq (only one test is needed for inter-freq)
· Cell 1 Es: -80.6dBm/120kHz, 24 RBs, no applied Noc, same for all bands
· Cell 2 Es: -86.9dBm/120kHz, band-dependent, 24 RBs, no applied Noc
· 

· RSRQ accuracy sub-test 1 (Io = -50 dBm/BW)
· Option 1: (LG)
· Io = -50dBm/95.04MHz, already agreed
· Noc =-95dBm /15kHz; 
· SS_RSRP_cell2=-92dBm/15kHz, SS_RSRP_cell3=-92dBm/15kHz, 
·  (Es/Noc_cell2 = 3dB, Es/Noc_cell3 = 3dB)
· RSRQ accuracy sub-test 2 (Io = -70 dBm/BW)
· Option 1: remove (Intel)
· Option 2: (LG)
· Noc =-100dBm /15kHz; 
· SS_RSRP_cell2=-103dBm/15kHz, SS_RSRP_cell3=-103dBm/15kHz, 
·  (Es/Noc_cell2 = -3dB, Es/Noc_cell3 = -3dB)
· RSRQ accuracy sub-test 3 (low Io)
· Option 1: remove test 3(LG)

· For different power class UE
· Option 1: use a separate test case tables for each UE power class, to avoid having very complex tables with both band and power class dependency (Anritsu)



· How to set Noc and Es/Noc configuration for FR2 RS-SINR measurement accuracy test cases in A.5.7 and A.7.6
-	All relevant sections:
A.5.7.3.1
A.5.7.3.2
A.7.7.3.1
A.7.7.3.2

	Company
	View on RS-SINR accuracy test

	Samsung
	AoA Setup-1, with rough beam assumed: 
· Minimum Noc level for AoA setup-1 (rough beam) is chosen: i.e., Noc = -105dBm/15kHz = -96dBm/SCS

	Intel
	Assuming setup 1 with rough beam, Noc = -106dBm/15kHz

	LG
	Setup#1(rough Beam): A.5.7.3.1/ A.7.7.3.1 (intra)
Test1 : Io -60dBm/95.04MHz 
Noc =-105dBm /15kHz; 
SS_RSRP_cell2=-100.46dBm, SS_RSRP_cell3=-102.34dBm, 
(Es/Noc_cell2 = 4.54dB, Es/Noc_cell3 = 2.66dB)
Io = -59.4dBm/95.04MHz
Test2 : Keep Io -50dBm/95.04MHz 
Noc =-96dBm /15kHz; 
SS_RSRP_cell2=-91.46dBm, SS_RSRP_cell3=-93.34dBm, 
(Es/Noc_cell2 = 4.54dB, Es/Noc_cell3 = 2.66dB)
Io = -50.4dBm/95.04MHz
Test3 : It is band group specific configuration. 
For NR_TDD_FR2_Y(PC3 & n260), Io < -60dBm/95.04MHz cannot be achievable under Setup#1 w/ rough Beam. However, 
For NR_TDD_FR2_A(PC1 & n258), Io =-71dBm/95.04MHz can be achievable under Setup#1 w/ rough Beam. So, it depends on Noc level of band group which is decided by power class and supporting band number. There can be 3 options.
Option 1 : remove Test3
Option 2 : define Test2 for only feasible band group for Io <-60dBm/95.04MHz
Option 3 : without artificial noise
Our preference is Option1.

Setup#1(rough Beam): A.5.7.3.2/ A.7.7.3.2 (inter)
Test1 : Io -60dBm/95.04MHz 
Noc =-105dBm /15kHz; 
SS_RSRP_cell2=-105dBm, SS_RSRP_cell3=-105dBm, 
(Es/Noc_cell2 = 0dB, Es/Noc_cell3 = 0dB)
Io = -62.2dBm/95.04MHz
Test2 : Io -50dBm/95.04MHz 
Noc =-105dBm /15kHz; 
SS_RSRP_cell2=-95dBm, SS_RSRP_cell3=-95dBm, 
(Es/Noc_cell2 = 10dB, Es/Noc_cell3 = 10dB)
Io = -53.8dBm/95.04MHz
Test3 : It is band group specific configuration. 
For NR_TDD_FR2_Y(PC3 & n260), Io < -60dBm/95.04MHz cannot be achievable under Setup#1 w/ rough Beam. However, 
For NR_TDD_FR2_A(PC1 & n258), Io =-71dBm/95.04MHz can be achievable under Setup#1 w/ rough Beam. So, it depends on Noc level of band group which is decided by power class and supporting band number. There can be 3 options.
Option 1 : remove Test3
Option 2 : define Test2 for only feasible band group for Io <-60dBm/95.04MHz
Option 3 : without artificial noise
Our preference is Option1

	Huawei
	The tests are agreed to be based on setup#1 and rough beam. As BB SINR needs to be accurately controlled for the RS-SINR accuracy tests, we further propose to remove the sub-test without artificial noise, i.e. there is only 1 sub-test which verifies the performance with controlled SINR (i.e. with artificial noise) and -70 < Io < -50.
For intra-frequency
· Noc: -105dBm/15kHz
· Es/Noc for cell 1: 4.5dB  (BB SINR ≥ 0.1dB)
· Es/Noc for cell 2: 2.5dB  (BB SINR ≥ -3.3dB)
· Io: -58.4dBm/BW

For inter-frequency
· Noc: -105dBm/15kHz
· Es/Noc for cell 1: -3dB at RP 
Es/Noc for cell 2: 11dB at RP

	QC
	Agree with LG

	MTK
	· We kept the total 3 sub-tests for inter-freq case, since test 2 is for high SNR. It can be further discussed whether to remove it. 
· We derive the following values based on PC3 and band n260 with rough beam with AoA setup #1
· When deriving the SNR, we assume UE’s noise floor is 6dB and 4 dB higher than intra and inter-freq min_SSB_RP (plus 2 dB from multi-band relaxation), respectively. 
· The values were selected in order to achieve similar baseband SNR level as what we have in FR1 tests. We are open for further discussion. For sub-test 2 of inter-freq case, the Es/Noc is further bounded by 11dB, according to the derivation in section 2.2.
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	Note: the table above is only for intra-frequency accuracy case. Values for inter-frequency case can be easily determined after consensus on intra-frequency case is reached.



	[Discussion summary]:

· Intra-freq
· Test 1:
· Option 1: (LG)
· Noc =-105dBm /15kHz;  (Samsung)
· SS_RSRP_cell2=-100.46dBm, SS_RSRP_cell3=-102.34dBm, 
· (Es/Noc_cell2 = 4.54dB, Es/Noc_cell3 = 2.66dB)
· Io = -59.4dBm/95.04MHz
· Option 2: (HW, similar to LG)
· Noc: -105dBm/15kHz
· Es/Noc for cell 1: 4.5dB  (BB SINR ≥ 0.1dB)
· Es/Noc for cell 2: 2.5dB  (BB SINR ≥ -3.3dB)
· Io: -58.4dBm/BW
· Option 3: (MTK) see table above
· Test 2:
· Option 1: (LG)
· Noc =-96dBm /15kHz; 
· SS_RSRP_cell2=-91.46dBm, SS_RSRP_cell3=-93.34dBm, 
· (Es/Noc_cell2 = 4.54dB, Es/Noc_cell3 = 2.66dB)
· Io = -50.4dBm/95.04MHz
· Option 2: (HW) remove: only 1 test is needed
· Option 3: (MTK) see table above

· Test 3:
· Option 1: remove (LG, HW)
· Inter-freq
· Test 1:
· Option 1: (LG)
· Noc =-105dBm /15kHz; 
· SS_RSRP_cell2=-100.46dBm, SS_RSRP_cell3=-102.34dBm, 
· (Es/Noc_cell2 = 4.54dB, Es/Noc_cell3 = 2.66dB)
· Io = -59.4dBm/95.04MHz
· Option 2: (HW)
· Noc: -105dBm/15kHz
· Es/Noc for cell 1: -3dB at RP 
· Es/Noc for cell 2: 11dB at RP
· Option 3: (MTK) see table above
· Test 2:
· Option 1: (LG)
· Test2 : Io -50dBm/95.04MHz 
· Noc =-105dBm /15kHz; 
· SS_RSRP_cell2=-95dBm, SS_RSRP_cell3=-95dBm, 
· (Es/Noc_cell2 = 10dB, Es/Noc_cell3 = 10dB)
· Io = -53.8dBm/95.04MHz
· Option 2: (HW) remove, only 1 test is needed
· Option 3: (MTK) see table above
· Test 3:
· Option 1: remove (LG, HW)
· Option 2: (MTK) see table above



· How to set Noc and Es/Noc configuration for FR2 L1-RSRP measurement accuracy test cases in A.5.7 and A.7.6
-	All relevant sections:
A.5.7.4.1
A.5.7.4.2
A.7.7.4.1
A.7.7.4.2

	Company
	View on L1-RSRP accuracy test

	Samsung
	AoA Setup-1, with rough beam assumed: 
· Minimum Noc level for AoA setup-1 (rough beam) is chosen: i.e., Noc = -105dBm/15kHz = -96dBm/SCS

	Intel
	Assuming setup 1 with rough beam, Noc = -106dBm/15kHz

	LG
	Setup#1(rough Beam) : A.5.7.4.1/2, A.7.7.4.1/2
Test1 : Io -50dBm/95.04MHz 
Noc =-105dBm /15kHz; 
SS_RSRP_cell2=-95dBm(Es/Noc_cell2 = 10dB)
Io = -56.6dBm/95.04MHz
Test2 : w/o artificial noise : already agreed.
SS_RSRP_cell2/3 = B.2.3.2 
Io = SS_RSRP_cell2/3 + 28.98 (dBm/95.04MHz)


	Huawei
	Tests are agreed to be based on setup#1 and rough beam.
Sub-test 1
· Noc: -105dBm/15kHz
· Es/Noc for beam 1: 11dB at RP
· Es/Noc for beam 2: -2dB at RP 
Sub-test 2
· Noc: none
· Es for beam 1: -151.3dBm/Hz (BB SNR ≥ 1dB)
· Es for beam 2: -155.3dBm/Hz (BB SNR ≥ -3dB)
Above is for PC3 and band n260, the values need to be adapted for other PCs and bands

	QC
	For Test2, no Noc as indicated by LG and Huawei.

	MTK
	· We suggest to have one sub-test with artificial noise and the other one without artificial noise. 
· We derive the following values based on PC3 and band n260 with rough beam with AoA setup #1
· When deriving the SNR, we assume UE’s noise floor is 6dB higher than intra-freq min_SSB_RP (plus 2 dB from multi-band relaxation). 
· On SNR level, we set the 2nd beam at -3dB. No strong view on the 1st beam.
· We simply used the same setting for SSB-based and CSI-RS based L1-RSRP.
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	[Discussion summary]:

· Test 1
· Option 1: (LG)
· Noc =-105dBm /15kHz; 
· SS_RSRP_cell2=-95dBm(Es/Noc_cell2 = 10dB)
· Io = -56.6dBm/95.04MHz
· Option 2: (HW)
· Noc: -105dBm/15kHz
· Es/Noc for beam 1: 11dB at RP
· Es/Noc for beam 2: -2dB at RP 
· Option 3: (MTK) see table above
· Test 2
· Option 1: (LG)
· SS_RSRP_cell2/3 = B.2.3.2 
· Io = SS_RSRP_cell2/3 + 28.98 (dBm/95.04MHz)
· Noc: none
· Option 2: (HW)
· Noc: none
· Es for beam 1: -151.3dBm/Hz (BB SNR ≥ 1dB)
· Es for beam 2: -155.3dBm/Hz (BB SNR ≥ -3dB)
· Option 3: (MTK) see table above




3.2 Antenna setup (UE orientation setup):
· The open issues (“TBD”s) in TS38.133: 
All the configuration of UE orientation were added before there was an agreement on the UE antenna configuration in the common section for testing. Thus, there are TBDs left in the test cases for UE orientation (27 “TBD”s in TS38.133) and relative angle difference between cells(27 “TBD”s in TS38.133). 
· How to deal with the TBDs for UE orientation and relative AoA between cells in the test cases?

· Example of the current spec:
Table A.5.5.2.4.1-4: NR cell specific OTA related test parameters for E-UTRAN – NR FR2 interruptions during measurements on deactivated NR SCC in asynchronous EN-DC
	Parameter
	Unit
	Cell 2
	Cell 3

	UE orientation around TBD axis and TBD axis
	
	TBD 

	Relative difference in angle of arrival of cell 2 and cell 3 relative to cell 1
	degrees
	TBD



· All relevant sections:
A.5.4.3.1
A.5.5.2.3
A.5.5.2.4
A.5.5.2.5
A.5.5.2.6
A.5.6.2.1
A.5.6.2.2
A.5.6.2.3
A.5.6.2.4
A.5.6.2.5
A.5.6.2.6
A.5.6.2.7
A.5.6.2.8
A.5.7.2.2
A.5.7.3.2
A.7.4.3.1
A.7.6.2.1
A.7.6.2.2
A.7.6.2.3
A.7.6.2.4
A.7.6.2.5
A.7.6.2.6
A.7.6.2.7
A.7.6.2.8
A.7.7.2.2
A.7.7.3.2
A.8.5.2.1.2
A.8.5.2.2.2
A.8.5.2.3.2

· Summary on companies’ views:
	Company
	View

	Samsung
	Only relative difference in angle of arrival needs to be clarified in test case setup in RAN4 spec (according to test purpose and defined case by case), and no need to mention ” UE orientation around TBD axis and TBD axis”. 

	Intel
	In the current spec, the AoA setup has been specified in A.3.15, and therefore all the AoA related configurations could be referred to A.3.15 with an explicit AoA setup index in each corresponding test case, e.g. like in A.5.7.2.2. Remove “UE orientation around TBD axis and TBD axis” and “Relative difference in angle of arrival of cell 2 and cell 3 relative to cell 1”.

	Ericsson
	RAN4 should finalize AoA setup descriptions in common sections and remove AoA specific parameters from individual test cases.

	Huawei
	Same comment as Intel.


	QC
	Agree with Intel/Huawei/Ericsson

	MTK
	Remove these parameters from individual test setup


 
	[Discussion summary]:

· How to TBDs left in the test cases for UE orientation and relative angle difference between cells:
· Option 1 (Samsung): With finalization of AoA setup, remove “UE orientation around TBD axis and TBD axis” but keep “Relative difference in angle” in test cases.
· Option 2 (Intel, Ericsson, Huawei, Qualcomm, MTK): With finalization of AoA setup, remove “UE orientation around TBD axis and TBD axis” and “Relative difference in angle” in test cases.










4. Annex: all the TBD records in TS38.133 v15.6.0.

Categories of “TBD” in TS38.133 v.15.6.0
	Index
	“TBD” Category
	Comment

	1
	Common configuration for TC
	Such as TCI, BWP, TRS, CSI-RS configuration in the testing common part

	2
	Testing signal power level 
	Noc, Io, Es/Noc, Es/Iot, RSRP, RSRQ configuration in the test cases

	3
	Antenna configuration
	UE orientation and etc

	4
	Threshold of timing adjustment
	One shot timing adjustment threshold

	5
	UE CA capability
	Cell number for measurement/monitor

	6
	SSB based BFD
	Bandwidth assumption for PDCCH transmission parameters for beam failure instance

	7
	Editorial
	E.g., Section ID, editor note.

	8
	SFTD measurement configuration
	Signaling for SFTD measurement configuration with RSRP or without RSRP

	9
	Inter-RAT RSTD measurement
	Number of ACK/NACK transmitted by the UE

	10
	Io configuration
	Io in SS-RSRQ Inter frequency relative accuracy in FR1

	11
	Test requirement
	Delay in test requirement, timer in test configuration and etc.

	12
	Other test configuration
	Test configuration such as CQI/PMI periodicity, which only exists in particular test case.



Summary of TBD in TS38.133.
Section 1~11
	Category
	Section ID
	Example of context in TS38.133

	Category 4: Threshold of timing adjustment
	7.1.2.2

	Table 7.1.2.2-1: The value of H
	Frequency Range
	SCS of SSB signals (KHz)
	SCS of uplink signals s(KHz)
	H [Tc]

	1
	15
	15
	TBD

	
	
	30
	TBD

	
	
	60
	TBD

	
	30
	15
	TBD

	
	
	30
	TBD

	
	
	60
	TBD

	2
	120
	60
	TBD

	
	
	120
	TBD

	
	240
	60
	TBD

	
	
	120
	TBD




	Category 5: UE CA capability
	8.2.4.1
	This section contains the requirements related to the interruptions on PCell, PSCell and activated SCell if configured, when 
up to TBD SCells are configured, deconfigured, activated or deactivated deactivated or,
a supplementary UL carrier or an UL carrier is configured or de-configured, or
measurements on SCC with deactivated SCell in NR SCG, or
UL/DL BWP is switched on PCell, PSCell or SCell.


	Category 5: UE CA capability
	8.2.4.2.1
	When PSCell or any number of SCells between one and TBD is added or released using the same RRCConnectionReconfiguration message as defined in [2], the UE is allowed an interruption on any activated serving cell during the RRC reconfiguration procedure as follows:

	Category 6: SSB based BFD
	8.5.2.1
	Table 8.5.2.1-1: PDCCH transmission parameters for beam failure instance
	Attribute
	Value for BLER

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (MHz)
	TBD

	Sub-carrier spacing (kHz)
	Same as the SCS of RMSI CORESET

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed




	Category 7: Editorial
	8.5.6.2;
9.6.2.2
	-	P is 1/(1- TCSI-RS /MGRP)* 3, when candidate beam detection RS is partially overlapped with measurement gap and candidate beam detection RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP) [Longer evaluation period would be expected if the CSI-RS is on the same OFDM symbols with RLM/BFD/BM-RS, or other CBD-RS, according to the measurement restrictions defined in section TBD.]
------------------------------------------------------------
The measurement accuracy for the SFTD measurement when DRX is used as well as when no DRX is used shall be as specified in clause TBD.

	Category 8: SFTD measurement configuration
	
	This clause contains SFTD measurement requirements for UE which supports NR-DC and is configured with a PSCell in RRC_CONNECTED state. The UE shall perform SFTD measurement between PCell and PSCell, and report SFTD result with/without SS-RSRP after the network requests with TBD. The overall delay includes RRC procedure delay to be defined in clause 12 in TS 38.331 [2], and SFTD measurement reporting delay in clause 9.2.5.4.3.

	Category 9: Inter-RAT RSTD measurement
	9.4.4.1.2.2 (table 9.4.4.1.2.2-2; table 9.4.4.1.2.2-3);

9.4.4.2.2.2 (table 9.4.4.2.2.2-2; table 9.4.4.2.2.2-3)
	Table 9.4.4.1.2.2-2: Number of ACK/NACKs transmitted by the UE during TECGI
	[bookmark: _Hlk4972085]NACK/NACK, ECGI, FDD
	Configuration of the serving cell in which the transmitted ACK/NACKs are counted

	
	Duplex mode configuration
	SCS

	66
	FDD
	15 kHz

	145
	FDD
	30 kHz

	298
	FDD
	60 kHz

	28
	TDD Note 1
	15 kHz

	67
	TDD Note 1
	30 kHz

	TBD
	TDD Note 1
	60 kHz

	[175]
	TDD Note 2
	60 kHz

	[363]
	TDD Note 2
	120 kHz

	NOTE 1:	TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-1 [18].
NOTE 2:	TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-2 [19].




	Category 10: Io configuration
	10.1.9.1.2 (table 10.1.9.1.2-1)
	Table 10.1.9.1.2-1: SS-RSRQ Inter frequency relative accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	3
	4
	-3 dB
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	TBD
	TBD
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	TBD
	TBD
	N/A
	-50

	4
	4
	-6 dB
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	NR operating band groups in FR1 are as defined in Section 3.5.2.






Section A.1 ~ A.8
	Category
	Section ID
	Example of context in TS38.133

	Category 1: Common configuration for TC
	A.3.14.1 (table A.3.14.1-1); A.3.14.2 (Table A.3.14.2-1, Table A.3.14.2-2, Table A.3.14.2-3); A.3.16.2 (Table A.3.16.2-1)
		Period (slots)
	TBD
	slot10
	n.a.
	n.a.

	Offset
	TBD
	1
	n.a.
	n.a.




Table A.3.16.2-1: TCI States
	Parameter
	TCI.State.0
	TCI.State.1
	TCI.State.2
	TCI.State.3

	tci-StateId
	Id0
	Id1
	Id2
	Id3

	qcl-Type1
	typeC
	typeC
	typeA
	typeA

	qcl-Type2Note1
	typeD
	typeD
	typeD
	typeD

	referenceSignal
	SSB0
	SSB1
	TRS.2.1 TDD
	TBD

	Note 1: 	qcl-Type2 of typeD only where applicable. For RRM test cases, this will be only in FR2
Note 2: 	referenceSignal configurations towards which the TCI states are configured are defined in a test-specific manner.




	Category 11: Test requirement
	A.4.5.5
	No later than time point F occurring no later than D1 = [TBD] ms after the start of T5, the UE shall transmit preamble on a beam associated with the candidate beam set q1.

	Category 2:  Testing signal power level
	A.4.5.6.1.2
	In Table A.4.5.6.1.2.1-3

	Category 2:  Testing signal power level
	A.4.5.6.2.1
	In Table A.4.5.6.2.1.1-3

	Category 7: Editorial
	A.4.5.7.1.1
	CQI/PMI periodicity and offset configuration index on cell2 in Table A.4.5.7.1.1-2

	Category 11: Test requirement, Category 12: Other test configuration
	A.4.6.3.2
	reportSlotOffsetList in Table A.4.6.3.1.2-1. 

The UE shall send L1-RSRP report at slot [TBD] from the beginning of T2.

Also, section numbers for Test parameters and Test requirement are incorrect.

	Category 2: Testing signal power level
	A.4.7.4.2
	In Table A.4.7.4.2.2-1

	Category 11: Test requirement, Category 12: Other test configuration
	A.5.3.2.2.1
A.5.3.2.2.2
	
ss-PBCH-BlockPower and Configured UE transmitted power () in Table A.5.3.2.2.1.1-3

In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2.2. The power of the first preamble shall be [TBD] dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-2 [19].

	Category 2:  Testing signal power level
	A.5.4.1.1
	In Table A.5.4.1.1.1-2

	Category 3: Antenna configuration
	A.5.4.3.1
	In Table A.5.4.3.1.2-3

	Category 2:  Testing signal power level
	A.5.5.1.1
A.5.5.1.2
A.5.5.1.3
A.5.5.1.4
A.5.5.1.5
A.5.5.1.6
A.5.5.1.7
A.5.5.1.8
	In table for Cell specific test parameters

	Category 2:  Testing signal power level
	A.5.5.2.2
	In Table A.5.5.2.2.1-4

	Category 2:  Testing signal power level; 
Category 3: Antenna configuration
	A.5.5.2.3
A.5.5.2.4
A.5.5.2.5
A.5.5.2.6
	In Table A.5.5.2.3.1-3 and Table A.5.5.2.3.1-4.

TDD configuration, Initial BWP Configuration, PDCCH CORESET parameters are also TBD

	Category 2:  Testing signal power level; 
Category 3: Antenna configuration
	A.5.5.3.1
A.5.5.3.2
	In table for Cell specific test parameters

	Category 2:  Testing signal power level; 
Category 3: Antenna configuration  
Category 11: Test requirement
	A.5.5.3.5
	In table for Cell specific test parameters

The test requirements defined in section A.5.5.3.5.2 shall apply to this test case, except Tactivation_time will be replaced with the value [TBD*TSMTC_SCell+5ms] as defined in section 8.3.


	Category 1: Common configuration for TC,  
Category 11: Test requirement
	A.5.5.5.1
A.5.5.5.2
A.5.5.5.3
A.5.5.5.4
	TCI configuration is TBD

No later than time point F occurring no later than D1 = [TBD] ms after the start of T5, the UE shall transmit preamble on a beam associated with the candidate beam set q1.


	Category 2:  Testing signal power level; 

	A.5.5.6.1.1
A.5.5.6.1.2
	In table for OTA related test parameters

	Category 2:  Testing signal power level; 

	A.5.5.6.2.1
	In table for OTA related test parameters

	Category 2:  Testing signal power level; 
 
Category 12: Other test configuration
	A.5.5.7.1
	CQI/PMI periodicity and offset configuration index on cell2

	Category 2:  Testing signal power level; 

	A.5.6.1.1
A.5.6.1.3
	In table for Cell specific test parameters


	Category 2:  Testing signal power level; 

Category 3: Antenna configuration
	A.5.6.2.1
A.5.6.2.2
A.5.6.2.3
A.5.6.2.4
A.5.6.2.5
A.5.6.2.6
A.5.6.2.7
A.5.6.2.8
	In table for Cell specific test parameters


	Category 2:  Testing signal power level; 

	A.5.6.3.1
	In Table A.5.6.3.1.2-1

	Category 2:  Testing signal power level; 

Category 11: Test requirement, Category 12: Other test configuration
	A.5.6.3.3
	reportSlotOffsetList is TBD

Noc and etc are TBD

The UE shall send L1-RSRP report at slot [TBD] from the beginning of T2.

	Category 2:  Testing signal power level; 

	A.5.7.1.1
A.5.7.1.2
A.5.7.1.3
	

	Category 2:  Testing signal power level; 

	A.5.7.2.2
	

	Category 1: Common configuration for TC, 
Category 2:  Testing signal power level; 

	A.5.7.3.1
A.5.7.3.2
	TCI and TRS reference are TBD

Noc and etc are TBD

	Category 2:  Testing signal power level; 

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]A.5.7.4.1
A.5.7.4.2
	Noc and etc are TBD

The reported L1-RSRP value shall include the Rx antenna gain in the range of TBD.

	Category 11: Test requirement,
	A.6.5.1.5
A.6.5.1.7
	The UE shall stop transmitting uplink signal in Cell 1 no later than time point C (D1 = [TBD] ms after the start of the time duration T3) on the PCell.

	Category 11: Test requirement,
	A.6.5.5.1
A.6.5.5.2
A.6.5.5.3
A.6.5.5.4
	No later than time point F occurring no later than D1 = [TBD] ms after the start of T5, the UE shall transmit preamble on a beam associated with the candidate beam set q1.

	Category 2:  Testing signal power level; 

	A.6.5.6.2
	In Table A.6.5.6.2.1.1-3

	Category 2:  Testing signal power level; 

	A.7.3.1.1
A.7.3.1.2
A.7.3.1.3
	In tables for Cell specific test parameters

	Category 11: Test requirement, Category 12: Other test configuration
	A.7.3.2.2.1
A.7.3.2.2.2
	
ss-PBCH-BlockPower, Configured UE transmitted power ()

The power of the first preamble shall be [TBD] dBm with an accuracy specified in clause 6.3.4.2 of TS 38.101-2 [19].

	Category 2:  Testing signal power level; 

	A.7.3.2.3.1
	In Table A.7.3.2.3.1.2-3

	Category 1: Common configuration for TC, 
Category 2:  Testing signal power level; 

	A.7.4.1.1
	In Table A.7.4.1.1.1-2

	Category 2:  Testing signal power level; 
Category 3: Antenna configuration

	A.7.4.3.1
	In Table A.7.4.3.1.2-3

	Category 2:  Testing signal power level; 

	A.7.5.1.1
A.7.5.1.2
A.7.5.1.3
A.7.5.1.4
	In tables for OTA related cell specific test parameters

	Category 11: Test requirement,
	A.7.5.1.5
A.7.5.1.7
	The UE shall stop transmitting uplink signal in Cell 1 no later than time point C (D1 = [TBD] ms after the start of the time duration T3) on the PCell.

	Category 2:  Testing signal power level; 

	A.7.5.2.1
	In Table A.7.5.2.1.1-4

	Category 11: Test requirement,
	A.7.5.3.2
	The test requirements defined in section A.7.5.3.1.2 shall apply to this test case, except Tactivation_time will be replaced with the value [TBD] as defined in section 8.3.

	Category 1: Common configuration for TC, 
Category 11: Test requirement,

	A.7.5.5.1
A.7.5.5.2
A.7.5.5.3
A.7.5.5.4
	TCI Configuration

No later than time point F occurring no later than D1 = [TBD] ms after the start of T5, the UE shall transmit preamble on a beam associated with the candidate beam set q1.

	Category 2:  Testing signal power level; 

	A.7.5.6.1.1
A.7.5.6.1.2
A.7.5.6.1.3
	In tables for OTA related cell specific test parameters

	Category 2:  Testing signal power level; 

	A.7.5.6.2.1
	In Table A.7.5.6.2.1.1-4

	Category 2:  Testing signal power level; 

	A.7.6.1.1
A.7.6.1.3
	In tables for OTA related cell specific test parameters

	Category 3: Antenna configuration

	A.7.6.2.1
A.7.6.2.2
A.7.6.2.3
A.7.6.2.4
A.7.6.2.5
A.7.6.2.6
A.7.6.2.7
A.7.6.2.8
	UE orientation around TBD axis and TBD axis

	Category 3: Antenna configuration，
Category 7: Editorial

	A.7.6.2.4
	redundant content:
The TCI status for cell2 is defined in table [TBD] and TRS configuration for cell2 is defined in table [TBD].

	Category 2:  Testing signal power level; 
Category 3: Antenna configuration
 
Category 12: Other test configuration
	A.7.6.2.5
A.7.6.2.6
A.7.6.2.7

	a4-Threshold

UE orientation around TBD axis and TBD axis

Noc and etc

	Category 2:  Testing signal power level; 
Category 3: Antenna configuration
Category 7: Editorial
Category 12: Other test configuration

	A.7.6.2.8
	a4-Threshold

UE orientation around TBD axis and TBD axis

Noc and etc

Redundant TBD for T2 in Table A.7.6.2.8.1-2

	Category 7: Editorial

	A.7.7.1.1
	The TCI status for Cell 1 is defined in Table [TBD] and TRS configuration for Cell 1 is defined in Table [TBD].

Cell ID in test parameters

Noc and etc

	Category 2:  Testing signal power level; 

	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]A.7.7.1.2
A.7.7.1.3
	Noc and etc

	Category 7: Editorial

	A.7.7.2.1
	Redundant TBD in Table A.7.7.2.1.2-3

	Category 2:  Testing signal power level; 

	A.7.7.2.1
	SS-RSRQ is TBD

	Category 2:  Testing signal power level; 
Category 7: Editorial

	A.7.7.3.1
A.7.7.3.2
	The TCI status for Cell 1 is defined in Table [TBD] and TRS configuration for Cell 1 is defined in Table [TBD].

Es/Noc, Noc and etc are TBD

	Category 2:  Testing signal power level; 
Category 11: Test requirement

	A.7.7.4.1
A.7.7.4.2
	Noc and etc are TBD

For at least one reported L1-RSRP during 480ms, the accuracy for SSB#0 and SSB#1 of Cell 1 shall fulfil the requirements in sections 10.1.20.1. The reported L1-RSRP value shall include the Rx antenna gain in the range of TBD.

	Category 2:  Testing signal power level; 

	A.8.5.2.1.1
A.8.5.2.2.1
	Noc and etc are TBD

	Category 2:  Testing signal power level; 
Category 7: Editorial

	A.8.5.2.1.2
A.8.5.2.2.2
A.8.5.2.3.1
	The TCI status for Cell 1 is defined in Table [TBD] and TRS configuration for Cell 1 is defined in Table [TBD].

Es/Noc, Noc and etc are TBD



Section B.1 ~ end
	Category
	Section ID
	Example of context in TS38.133

	Category 7: Editorial
	B.3.2.3
	Editor’s note: TBD

	Category 7: Editorial
	B.3.3
	Editor’s note: TBD
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