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Introduction
This topic summary treats the following agenda items in the WI	 Enhanced requirements and conductive test methodology for NR NTN and IoT NTN.
· 6.6.2.3: SAN demodulation performance requirements for Less than 5MHz for NTN
· 6.6.3.1: Channel model
· 6.6.3.3: UE demodulation performance requirements for NTN testing for NGSO
Topic #1: SAN demodulation for UE supporting less than 5MHz for NTN (AI 6.6.2.3)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2601507
	Ericsson
	CR to 38.181 for requirements and applicability rule NR NTN less than 5MHz

	R4-2601642
	Samsung
	CR to 38.108 for SAN PUCCH format2 requirement with less than 5MHz



Open issues summary
Sub-topic 1-1 PUCCH format 2 demodulation requirements for NTN with 3MHz CBW
Issue 1-1: CRs
RAN#116bis endorsed the following draft CRs for SAN demodulation requirements for UE supporting less than 5MHz for NTN. 
· R4-2515045, “draft CR to 38.108 for SAN NR PUCCH format2 requirement with less than 5MHz”, Samsung
· R4-2514018, “(NR_IoT_NTN_req_test_enh-Perf) Draft big CR to 38.181 for requirements and applicability rule NR NTN less than 5MHz”, Ericsson. 
In this meeting, the formal CRs are submitted to complete the WI. 
· Recommended WF
· Approve both the CRs if no more comments.
	T-doc number
	Company
	Draft CR contents
	Moderator’s comments

	R4-2601507
	Ericsson
	CR to 38.181 for requirements and applicability rule NR NTN less than 5MHz
	Coversheet version is V12.4. If it is necessary to use coversheet V12.5, need revision.

	R4-2601642
	Samsung
	CR to 38.108 for SAN PUCCH format2 requirement with less than 5MHz
	




Topic #2: Demodulation with time-varying frequency offset and propagation delay model for NGSO (AI 6.6.3.1)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2600179
	Anritsu Corporation
	Observation 1: Depending on a way to configure SIB19, there is a possibility that the current definition of the associated IE (ephemerisInfo and epochTime) in TS 38.331 may impact the calculation process of time-varying satellite coordinate during the tests.
Observation 2: In a case the IE epochTime is configured every time when SIB19 is sent from the TE, it might require an alignment of ECI frame and ECEF frame based on the definition of ephemerisInfo IE in TS 38.331.
Observation 3: The alignment of ECI and ECEF frame at every reception of SIB19 may cause a change with one of the 6 orbital elements called “Longitude of ascending node (Ω)”, which may contradict with the assumptions of our previously agreed method to calculate the time-varying satellite coordinate.
Observation 4: One of the possible solutions is that we configure epochTime IE only once when the TE sends SIB19 at the beginning of the tests. 
Observation 5: As described at the epochTime field in the NTN-Config IE, if this field is absent for the NTN serving cell, the UE assumes the epoch time is the end of SI window where this SIB19 or SIB28 is scheduled. And the alignment of ECI frame and ECEF frame may happen every time when SIB19 is sent.
Proposal 1: Companies are encouraged to bring a view for this solution. Especially for the way to configure epochTime-r17 as initial ephemeris information and for the case from the second ephemeris information during the tests.
Proposal 2: We should at least clarify in the associated Annex part that the ECI frame and ECEF frame shall be aligned only once at the beginning of tests.

	R4-2601256
	Huawei, HiSilicon
	Proposal 1: Use different cell ID for each sub-test so that UE can identify the new satellite is different from the disappeared satellite. The proposed test procedure is as following […]
Proposal 2: Use ephemeris information in format of orbital parameters in ECI derived by Step 1 in the draft big CR R4-2513627.

	R4-2601617
	Ericsson
	Proposal 1: Update the NGSO channel model according to Figure 1 and Figure 2 so that the model can apply to the cases the satellite ephemeris information is given by the ECI orbital parameter format and ECEF state vector format.
Proposal 2: No updates are needed in TS 38.101-5 and TS 36.102 to ensure to apply the same Doppler shift and propagation delay model for each subtest. It could be discussed in RAN5 when they specify the conformance test specification.



Open issues summary
This topic discusses the remaining open issues on time-varying frequency offset and propagation delay models for NGSO.
Sub-topic 2-1 Support of orbital parameters
	Background: TS 38.331 states that Ephemeris information may be expressed in format of position and velocity state vector in ECEF or in format of orbital parameters in ECI.
According to TS 38.133 Table A.3.36.3-2, RRM test cases assume ephemeris information is provided in format of orbital parameter in ECI. However, the current draft big CR (R4-2513627) assumes that the Ephemeris information is provided only in format of position and velocity state vector in ECEF.



Issue 2-1-1: Initial ephemeris information for NGSO satellites in ECI orbital parameters
· Proposals (Huawei)
· Use ephemeris information in format of orbital parameters in ECI derived by Step 1 in the draft big CR R4-2513627
	Parameter
	Value
	Parameter
	Value

	positionX-r17
	-2654549
	semiMajorAxis-r17
	127437262 

	positionY-r17
	4386991
	eccentricity-r17
	625825 

	positionZ-r17
	1594205
	periapsis-r17
	1514099 

	velocityVX-r17
	14581
	longitude-r17
	88985152 

	velocityVY-r17
	-34487
	inclination-r17
	62744502 

	velocityVZ-r17
	120182
	meanAnomaly-r17
	11230448 



· Recommended WF
· Use the proposed table to specify the initial ephemeris information with ECI orbital parameters in TS 38.101-5 and TS 36.102. 
· [Moderator] Draft CRs submitted by Anritsu (R4-2600177 and R4-2600178) have already captured this table. 

Issue 2-1-2: Configuration of epochTime
· Observation (Anritsu):
· In the initial ephemeris information table in TS 38.101-5 and TS 38.102, epochTime is ‘Not present’.
· Proposals (Anritsu):
· Clarify how to configure epochTime-r17 in the initial ephemeris information table in TS 38.101-5 and TS 36.102. 
· Clarify how to set epochTime-r17 during the test.
· Moderator’s observation:
· According to TS 38.331, 
· epochTime-r17 is specified by SFN/subframe number.
· epochTime‑r17 should be set such that ephemerisInfo corresponds to the satellite’s position/velocity at the SFN/subframe indicated by epochTime‑r17.
· The ECI and ECEF coincide at epochTime, i.e., x,y,z axis in ECEF are aligned with x,y,z axis in ECI at epochTime

· Recommended WF
· Need discussion.
· Moderator’s suggestion:
· Add the following note in the initial ephemeris information in format of orbital parameters discussed in Issue 2-1-1:
· “Note: The initial value of ephemerisInfo is derived with the assumption x, y, z axis in ECI are aligned with x, y, z axis in ECEF.”
· Add the following note in the initial ephemeris information (e.g. TS 38.101-5 Table G.4.1-1 and Table G.4.1-2):
· “Note: epochTime‑r17 is set such that ephemerisInfo corresponds to the satellite’s position/velocity at the SFN/subframe indicated by epochTime‑r17.”

Issue 2-1-3: Additional procedure to support ECI orbital parameters
· Proposals (Ericsson)
· Update the CRs for TS 38.101-5 and TS 36.102 to support ECI orbital parameters.
· For Newton’s method
[image: ]
· For Runge-Kutta method


· Recommended WF
· Discuss whether the flowcharts are agreed.
· Update the procedure to capture these flowcharts.

Issue 2-1-4: How to ensure the satellite elevation angles more than 30 degrees during the test
	Background: RAN5 conformation test procedure specifies to run multiple subtest to measure the average throughput for a duration sufficient to achieve statistical significance (See TS 38.521-5 8.2.1.2.2.1.1_1.3.2).



· Proposals
· Option 1 (Huawei):
· Use different cell ID for each sub-test so that UE can identify the new satellite is different from the disappeared satellite.
· Set Cell 1 physical cell identity = ((current Cell 1 physical cell identity + 3) mod1008) for next iteration of the test procedure loop
· Option 2 (Ericsson): 
· No updates are needed in TS 38.101-5 and TS 36.102 to ensure the same Doppler shift and propagation delay model for each subtest. It could be discussed in RAN5 when they specify the conformance test specification.
· Recommended WF
· Discuss whether this should be captured in RAN4 specification or not.

Sub-topic 2-2 CRs 
Issue 2-2-1: Revision of draft CRs
· Recommended WF
· Collect comments of draft CRs
	Topic
	Tdoc number
	Source
	Moderator’s comments

	Updated draft CR for 38.101-5 for NTN NGSO testing
	R4-2600177
	Anritsu
	Revise if necessary, according to the conclusion of this topic.

	Updated draft CR for 36.102 for NTN NGSO testing
	R4-2600178
	Anritsu
	Revise if necessary, according to the conclusion of this topic.
In Step 4, “SIB19” is not collect. It should be “SIB31”.




Topic #3: UE demodulation requirements (AI 6.6.3.3)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2601618
	Ericsson
	Proposal 1: Revise the Big CR to TS 38.101-5 on NGSO channel model so that NR-NTN UE can skip Tests 1-1, 1-3 and 1-4 in Table 8.2.1.2.2.1.1-3 if UE passes Test 2-1 in Table 8.2.1.2.2.1.1-4.
Proposal 2: Revise the Big CR to TS 38.101-5 on NGSO channel model so that NR-NTN UE can skip Tests 1-2, 1-3 and 1-4 in Table 8.2.1.2.2.1.1-3 if UE passes Test 2-2 in Table 8.2.1.2.2.1.1-4.
Proposal 3: Update the Big CR to TS 36.102 on NGSO channel model so that Cat-M1 UE can skip Tests 1 and 3 in Table 8.2.1.1.1.1-2 if UE passes Test 1 in 8.2.1.1.1.1-3.
Proposal 4: Update the Big CR to TS 36.102 on NGSO channel model so that Cat-M1 UE can skip Tests 2 and 3 in Table 8.2.1.1.1.1-2 if UE passes Test 2 in 8.2.1.1.1.1-3.
Proposal 5: Update the Big CR to TS 36.102 on NGSO channel model so that Cat-NB1/NB2 UE can skip Tests 1 and 2 in Table 8.3.1.1.1.1-2 if UE passes Test 1 in 8.3.1.1.1.1-3.



Open issues summary
Sub-topic 3-1 Test applicability
Issue 3-1-1: NR NTN
	Background
· UE shall only pass TS 38.101-5 Table 8.2.1.2.2.1.1-4 Tests 2-1 and 2-2 with Rel-19 satellite-motion based on both time and Doppler-varying NTN channel model (draft CR R4-2513627 endorsed in RAN4#116bis)
· UE can skip all the tests in TS 38.101-5 Table 8.2.1.2.2.1.1-3 if UE passes the test with Rel-19 satellite-motion based on both time and Doppler-varying NTN channel model.


 
· Proposals
· Option 1: Update the test applicability table as follows (Ericsson)
	If UE has passed
	UE can skip
	Applicability notes

	Test type
	Test list
	Test type
	Test list
	

	FDD
	PDSCH
	Table 8.2.1.2.2.1.1-4 (Test 2-1)
	FDD
	PDSCH
	Table 8.2.1.2.2.1.1-3 (Tests 1-1, 1-3, 1-4)
	

	FDD
	PDSCH
	Table 8.2.1.2.2.1.1-4 (Test 2-2)
	FDD
	PDSCH
	Table 8.2.1.2.2.1.1-3 (Test 1-2, 1-3, 1-4)
	



· Option 2: Update the test applicability table as follows (Huawei, from the draft CR)
	If UE has passed
	UE can skip
	Applicability notes

	Test type
	Test list
	Test type
	Test list
	

	FDD
	PDSCH
	Table 8.2.1.2.2.1.1-4 (Test 2-1, Test 2-2)
	FDD
	PDSCH
	Table 8.2.1.2.2.1.1-3 (Test 1-1, Test 1-2, Test 1-3 and Test 1-4)
	



· Recommended WF
· Both the proposals are essentially same.
· Discuss keep Test 2-1 and Test 2-2 separately or merge to one row.

Issue 2-1-2: IoT-NTN
	Background
· The NGSO channel model is applied only to the following tests (draft CR R4-2513628 endorsed in RAN4#116bis):
· TS 36.102 Table 8.3.1.1.1.1-3 Test 1
· TS 36.102 Table 8.2.1.1.1.1-3 Test 1 and Test 2


 
· Proposals (Ericsson)
· Update the test applicability table as follows.
· For Cat-M1 UEs
	· If UE has passed
	UE can skip
	Applicability notes

	Test type
	Test list
	Test type
	Test list
	

	FDD and half-duplex FDD
	PDSCH
	Table 8.2.1.1.1.1-3 (Test 1)
	FDD and half-duplex FDD
	PDSCH
	Table 8.2.1.1.1.1-2 (Test 1 and 3)
	

	FDD and half-duplex FDD
	PDSCH
	Table 8.2.1.1.1.1-3 (Test 2)
	FDD and half-duplex FDD
	PDSCH
	Table 8.2.1.1.1.1-2 (Test 2 and 3)
	



· For Cat-NB1/NB2 UEs
	If UE has passed
	UE can skip
	Applicability notes

	Test type
	Test list
	Test type
	Test list
	

	Half-duplex FDD
	NPDSCH
	Table 8.3.1.1.1.1-3 (Test 1)
	Half-duplex FDD
	NPDSCH
	Table 8.3.1.1.1.1-2 (Test 1 and 2)
	



· Recommended WF
· Agree with the proposal.
Sub-topic 3-2 CRs
Issue 3-2-1: Revision of draft CRs
· Recommended WF
· Collect comments of draft CRs
	Topic
	Tdoc number
	Source
	Moderator’s comments

	Draft CR: Addition of the applicability rules for NGSO testing with dynamic NTN channel model
	R4-2601257
	Huawei, HiSilicon
	Capture the conclusion of Issue 3-1-1.
Suggest removing [] from Table 8.2.1.2.2.1.1-4 also.

	Draft CR: Introduction of UE demodulation requirements for eMTC/NB-IoT with time varying Doppler shift and propagation delay model
	R4-2601619
	Ericsson
	Capture the conclusion of Issue 3-1-2, if necessary.

	Big CR for 38.101-5 for NTN NGSO testing
	R4-2601640
	Samsung
	Collect the draft CRs in Topics #2 and #3.

	Big CR for 36.102 for NTN NGSO testing
	R4-2601641
	Samsung
	Collect the draft CRs in Topics #2 and #3.
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