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Introduction 
This is the ad-hoc minutes for ad-hoc session for [332] LS_BSRF_RAN_task covering the following 
· Topic #1: All papers in agenda “8.1	NTN testing work for NGSO deployments” 
· Including R4-2316872, Clarification on the NTN RRM testing procedure configuration, THALES
· Topic #2: All papers in agenda “7.1.1	LS on applicability of the requirements in TS 36.101 Clause 8 and Clause 9 to IoT NTN UEs (R5-235817)”
· Including R4-2316464, Discussion on LS response to RAN5 on applicability of the DEMOD and CSI requirements for IoT NTN UE, MediaTek inc.
Topic #1: NTN Testing
Background from RP-232682: 
	· RAN tasks RAN4 to discuss and conclude in Oct meeting on 
· The condition for testing the frequency error requirements to verify NGSO UE pre-compensation functionality for Doppler shift, which will be implemented in the RAN5 NTN specifications
· For example, setting an artificial fixed Doppler shift, which is randomly selected out of a range of Doppler shift values decided by RAN4, as the condition in a test
· The condition for RRM uplink timing test cases to verify NGSO UE delay pre-compensation functionality, which can be implemented in RAN5 NTN specifications
· For example, setting an artificial fixed delay, which is randomly selected out of a range of delay values decided by RAN4, as the condition in a test
· Note: For all the other NTN RRM test cases (except NGSO scenario in UE timing TCs), zero doppler shift and zero timing shift are assumed to be configured for RAN5 conformance testing 
· Further discuss TE-emulated channel model with delay and Doppler shifts matching the satellite propagator model in future release i.e. Rel-19
· No changes to the RAN4 core requirements



Sub-topic 1-1: NGSO testing
Moderator’s note:
· R&S has the proposals suggesting to use realistic orbit for NGSO. Since this proposal does not align with the RP guidance in RP-232682. Moderator suggest no discussions.
· There are some proposals mentioning the limitation of the elevation angle between UE and satellite. As all proposals are still >30 degree which is the already captured in current Aneex B.5 of TS38.133. There is no need to re-agree on what is already agreed in RRM spec.
(priority) Issue 1-1: [NGSO][RF] Range of Doppler shift for RF frequency error requirements
· Background: From RP-232682
· The condition for testing the frequency error requirements to verify NGSO UE pre-compensation functionality for Doppler shift, which will be implemented in the RAN5 NTN specifications
· For example, setting an artificial fixed Doppler shift, which is randomly selected out of a range of Doppler shift values decided by RAN4, as the condition in a test
· Proposals
· Option 1: MTK
· ±20ppm
· Option 2: Samsung
· ±{1.35, 2.7, ...., 47.25} kHz
· Option 3: Nokia, [Keysight], Qualcomm
· ±24ppm
· Option 4: Apple
· [-24ppm to -7.5ppm] and [7.5ppm to 24ppm]
· Option 5: THALES
· Use equations already defined in TR 38.811 and TR 38.821 to derive respective Doppler and Delay values for the NTN channel model.
· NOTE: The information is already available from Rel-15 and Rel-16 and therefore RAN4 is kindly asked to consider the relevant information for NTN specific test cases - and not just say this has never been discussed before.
· Recommended WF
· Agree on Option 3. 

Discussion:
THALES: Need some discussion of the elevation angle (e.g., 10 or 30 degree) and height which affect the ranges
Nokia: This discussion is only about the range
Samsung: the values are referred from TR. Option 2 and 3 are similar. The TR has the clear assumptions 
Apple: plenary already has the guidance to define the range.
Samsung: Do we need a lower bound? 
Keysight: in current RF freq error requirement, there are already two cases, including zero Doppler
QC: 24ppm is the worst case. 
Keysight: random selection of the Doppler value could lead to some problem in RAN5. Prefer leave this to RAN5 to decide.
E///: It is important to cover real scenario in the test
Apple: There are some potential issue in UE implementation.
Tentative agreement:
· For one of the cases in the freq error test, the absolute value of Doppler range is within [0.1 or 7.5ppm] to 24ppm. 
· The range can be further limited, considering other factors like elevation angles and satellite height. 
· The exact value(s) and the number of values (>1) to be selected are left to RAN5. 
· At least the worst-case value needs to be selected
· UE should derive the amount of Doppler to be pre-compensated based on the ephemeris info (SIB-19 or SIB-31) and UE location. 
· The same ephemeris info will be maintained during each single frequency error measurement of the TE
Issue 1-2: [NGSO][RF] Assumption of delay shift for RF frequency error requirements
· Background: This issue is not addressed in RP-232682
· Proposals
· Option 1: R&S, Keysight, THALES, Nokia
· Constant value from the same ephemeris (i.e., orbit emulation) as the Doppler shift is derived
· Option 2: Qualcomm
· Constant value derived from the same ephemeris as the Doppler shift derivation.
· Recommended WF
· Agree on Option 1

Discussion:

Tentative agreement:


(priority) Issue 1-3: [NGSO][RRM] Range of Delay shift for RRM UL timing accuracy test cases
· Proposals
· Option 1: MTK
· 2ms to 4ms
· Option 2: Huawei
· 6ms 
· Option 3: Samsung
· ±{0.2, 0.4, ...., 8.8} ms
· Option 4: Keysight
· 2ms to 3.585ms
· Option 5: Apple
· 2ms to [47]ms
· Option 6: Ericsson
· For LEO orbit 600 km: Between 8 to 25.77 ms for service and feeder links (ref point at GW) and between 4 to 12.89 ms (ref point at satellite).
· For LEO orbit 1200 km: Between 16 to 41.77 ms for service and feeder links (ref point at GW) and between 8 to 20.89 ms (ref point at satellite)
· Option 7: Qualcomm, THALES (if 1200km is also included)
· Based on the programmed DUT location and the position vector of the satellite at the given altitude of 600km and 1200km, the distance and propagation delay between the satellite and DUT can be automatically set
· The ephemeris and the UE location should be designed such that elevation angle relative to the UE position shall not be smaller than 30 deg during entire test time.
· Option 8: THALES
· Use equations already defined in TR 38.811 and TR 38.821 to derive respective Doppler and Delay values for the NTN channel model.
· A 10° or 30° min elevation angle can be considered for FR1
· NOTE: The information is already available from Rel-15 and Rel-16 and therefore RAN4 is kindly asked to consider the relevant information for NTN specific test cases - and not just say this has never been discussed before.

· Recommended WF
· Collect views from companies
· Moderator: Do we need to consider the feeder links? 
Discussion:
Nokia: we can re-use the approach agreed in Issue 1-1. 
R&S: RRM test cases are defined in RAN4. The exact values should also be determined by RAN4.
Keysight: RAN4 still need to complete the test cases in Nov.
Tentative agreement:
· The one-way value of delay range is within 2ms (for LEO orbit 600km) to 6.67ms (for LEO orbit 1200 km)
· Assuming that the elevation angle is larger than 30 degree
· The range can be further limited, considering other factors like elevation angles and satellite height.
Issue 1-4: [NGSO][RRM] Assumption of Doppler shift for RRM UL timing accuracy test cases
· Background: This issue is not addressed in RP-232682
· Proposals
· Option 1: R&S, Keysight, THALES
· Constant value from the same ephemeris (i.e., orbit emulation) as the delay shift is derived
· Option 2: Huawei
· Zero
· Option 3: Qualcomm
· Constant value derived from the same ephemeris as the Delay shift derivation.
· Recommended WF
· Agree on Option 1

Discussion:

Tentative agreement:


Issue 1-5: [NGSO][RRM] Assumption of Doppler and timing shifts for RRM test cases other than UL timing accuracy
· Background: According to the guidance in RP-232682, zero Doppler/timing should be assumed. Moderator suggests putting this issue as low priority. Companies with concerns are encouraged to raise this issue in next RP meeting.
· Proposals
· Option 1: Huawei, , Keysight, Qualcomm
· Zero Doppler shift and zero timing shift 
· Option 2: THALES, Nokia
· Change zero timing shift to zero timing drift
· Recommended WF
· TBD

Discussion:

Tentative agreement:


Sub-topic 1-2: GSO testing
Moderator’s note: 
· This issue is not addressed in RP-232682
Issue 2-1: [GSO][RF] Range of Doppler shift for RF frequency error requirements
· Proposals
· Option 1: MTK
· Zero 
· Option 2: QC
· ±[0.93]ppm
· Option 3: Keysight
· One from zero and one within±0.93ppm
· Recommended WF
· Collect views from companies 

Discussion:

Tentative agreement:


Issue 2-2: [GSO][RF] Assumption of delay shift for RF frequency error requirements
· Proposals
· Option 1: R&S, Keysight, THALES
· Constant value from the same ephemeris (i.e., orbit emulation) as the Doppler shift is derived
· Option 2: THALES
· Close-to-zero Doppler and Fixed Delay
· Option 3: MTK
· Zero
· Option 4: Qualcomm
· Constant value from the same ephemeris as the Doppler shift derivation.
· Recommended WF
· Collect views from companies

Discussion:

Tentative agreement:


Issue 2-3: [GSO][RRM] Range of Delay shift for RRM UL timing accuracy test cases
· Proposals
· Option 1: MTK
· Zero
· Option 2: Huawei
· 180ms 
· Option 3: Keysight
· 119.375ms to 128.79ms
· Option 4: Qualcomm
· Based on the programmed DUT location and the position vector of the satellite at the given altitude of 35,786km, the distance and propagation delay between the satellite and DUT can be automatically set
· The ephemeris and the UE location should be designed such that elevation angle relative to the UE position shall not be smaller than 30 deg during entire test time.
· Recommended WF
· Collect views from companies

Discussion:

Tentative agreement:


Issue 2-4: [GSO][RRM] Assumption of Doppler shift for RRM UL timing accuracy test cases
· Proposals
· Option 1: R&S, Keysight, Nokia
· Constant value from the same ephemeris (i.e., orbit emulation) as the delay shift is derived
· Option 2: MTK, Huawei
· Zero
· Option 3: Qualcomm
· Constant value derived from the same ephemeris as the Delay shift derivation.
· Recommended WF
· Collect views from companies

Discussion:

Tentative agreement:


Issue 2-5: [GSO][RRM] Assumption of Doppler and timing shifts for RRM test cases other than UL timing accuracy
· Proposals
· Option 1: Huawei, Apple, MTK, Keysight, Qualcomm
· Zero Doppler shift and zero timing shift 
· Recommended WF
· TBD

Discussion:

Tentative agreement:


Sub-topic 1-3: Testing methodology suggestion to RAN5
Moderator’s note:
· Companies mentioned many details about how to set the tests. In moderator’s understanding, most of the details belong to RAN5 scope. Therefore, 
Issue 3-1: [Methodology] Whether to use test mode and/or realistic ephemeris vs. artificial ephemeris
· Proposals
· Option 1:  Huawei
· Leave this to RAN5 
· Option 2:  Nokia
·  Create test mode for the RF test case
· Use satellite artificial ephemeris for RRM test case
· Option 3:  Qualcomm
· Artificial ephemeris which is not expected to be seen in a real NTN environment, e.g. satellite ephemeris in SIB19 that is generated assuming the test satellite is crashing to DUT location and placed at the same position as DUT for non-zero Doppler/timing shift test cases and zero Doppler/timing shift test cases, respectively.
· Recommended WF
·  Collect views from companies

Discussion:

Tentative agreement:


(priority) Issue 3-2: [Methodology] Random value Doppler/timing shift and ephemeris selection
· Proposals
· Option 1:  Nokia, Samsung
· For every repetition of the test case new Doppler/tiing shift values and corresponding ephemeris are re-selected
· Option 1A:  Qualcomm
· Velocity vector in ephemeris information in format of PTV is used to program the artificial Doppler value per test iteration. Note that the Doppler shift can change test run-by-run by changing the velocity vector. Doppler shift can change run-by-run by changing the velocity vector.
· Position vector is used to set the value of the fixed delay per test iteration. The distance and the propagation delay can change test run-by-run by changing the position of the satellite position vector at the given altitude because the relative distance is dependent on the relative elevation angle.
· Recommended WF
·  Collect views from companies

Discussion:

Tentative agreement:


Issue 3-3: [Methodology] Whether send an update LS to RAN5
· Proposals
· Option 1:  Keysight
· Yes 
· Recommended WF
·  Collect views from companies

Discussion:

Tentative agreement:


Sub-topic 1-4: Issues realted to RAN4 spec update 
Moderator’s note:
· Companies mentioned many details about how to set the tests, e.g., how to set the ephmeris and UE location to obtain the fix Doppler shift and fix delay shift. In moderator’s understanding, most of the details belong to RAN5 scope. Therefore, those propsoals are not captured here.
Issue 4-1: [Spec] Introduction of channel model
· Proposals
· Option 1:  THALES
· Use similar approach as Annex B.3 from TS 38.104 (for High Speed Train) to define a similar Annex in TS 38.108 taking into account NTN channel assumptions.
· Provide a CR for next RAN4#109 meeting to TS 38.108 Annex with NTN channel model. 
· Option 2: Nokia
· RAN4 to discuss whether the DL signal transmitted by the TE is expected to also be affected by the doppler shift during the test case.
· Recommended WF
·  Collect views from companies

Discussion:

Tentative agreement:


Issue 4-2: [Spec] Other notes to be added or modified
· Proposals
· Proposal 1:  Ericsson
· Update the note in test requirement when the ideally pre-compensation frequency is calculated by TE.
· Add the annex to specify how the ideal pre-compensated reference uplink carrier frequency is calculated by TE and how the frequency error is derived.
· Proposal 2: Qualcomm
· For uplink timing test, RAN4 to make the following changes to NTN specific Annex in TS38.133:
·  Update ‘A.14.3.1’ to ‘A.14.3’ in Table A.3.36.3-1 and remove the row of ‘timing A.14.3.2’ in Table A.3.36.3-2.
· Proposal 3: Qualcomm
· In the tables below in TS38.133, RAN4 to fill in the fields of ephemerisInfo with B.5 as reference:
· Table A.3.36.2-1, Table A.3.36.5.1-1, Table A.3.36.5.1-2, Table A.3.36.5.2-1, and Table A.3.36.5.2-2.
· Proposal 4: Qualcomm
· In B.5 ‘High level test procedure for SAN RRM tests’ of in TS38.133, RAN4 to make the following changes:
· Update ‘A set of ephemeris information are pre-defined for each satellite corresponding to different epoch times in [TS TBD]’ to ‘A set of ephemeris information are pre-defined for each satellite corresponding to the test purposes.’
· Remove the following bullets:
· A motion trajectory is generated for each satellite based on the ephemeris using Eckstein-Hechler model. 
· UE location is determined for the test. The ephemeris and the the UE location should be designed such that elevation angle relative to the UE position shall not be smaller than 30 deg during entire test time.
· Test equipment adjusts the time and frequency of transmission based on the satellite motion trajectory and UE location during test time to emulate the position and velocity change of the satellite relative to the UE.
· Add the following bullets:
· For test cases on UE uplink timing (A.14.3), velocity vectors in ephemeris are set such that the satellite crashes to UE and the value of Doppler shift is not larger than [0.93] ppm and 24ppm for GEO and LEO, respectively. The ephemeris information in system information does not change during entire test time within a test iteration. The ephemeris and the UE location should be designed such that elevation angle relative to the UE position shall not be smaller than 30 deg during entire test time.
· For the rest test cases, the ephemeris information is such that the satellite is at the same location as the UE under test without a relative Doppler shift due to satellite motion.
· Test equipment adjusts the frequency of transmission based on the satellite ephemeris information and the UE location under test during entire test time.
· Test equipment adjusts the time of reception based on the satellite ephemeris information and the UE location under test during entire test time.
· Recommended WF
·  Collect views from companies

Discussion:

Tentative agreement:



Topic #2: LS on applicability of the requirements in TS 36.101 Clause 8 and Clause 9 to IoT NTN UEs (R5-235817)
Background from R5-235817:
	1. Overall Description:
In TS 36.102 Table 8.2.1.2-1, it is indicated by Note that “For UE supports NTN access (ntn-Connectivity-EPC-r17), the requirements in TS 36.101 Clause 8 and Clause 9 also applies to UE according to the UE category and capability”.
[image: ]
After case-by-case evaluation, RAN5 found concerns in the following aspects (For details, please check R5-234756):

[bookmark: OLE_LINK1]For eMTC NTN requirements in TS 36.101 Clause 8 Performance Requirements:
[bookmark: OLE_LINK2]It is identified that no eMTC requirements can be applied to eMTC NTN UEs due to lack of requirements for “CBW=1.4MHz and Antenna Configuration=1*1” from TS 36.521-1 Clause 8. 
[bookmark: OLE_LINK6]Question 1: What is RAN4’s plan to adapt LTE performance requirements for UEs supporting eMTC NTN only (not supporting TN)?

[bookmark: OLE_LINK3]For requirements in TS 36.101 Clause 9 Reporting of Channel State Information:
It is observed that no need to consider CSI reporting for NB-IoT NTN UE or eMTC NTN Mode B UE. Besides, it is identified that no eMTC requirements from TS 36.521-1 Clause 9 can be applied to eMTC NTN Mode A UE due to lack of requirements for “CBW=1.4MHz”.
[bookmark: OLE_LINK4]Question 2: What is RAN4’s plan to define reporting of CSI requirements for UEs supporting eMTC NTN only (not supporting TN)?

For Annex B.2 in TS 36.102:
Table B.2-1 is the only table in Section “B.2 Set-up”. It says “Table B.2-1 describes the downlink Physical Channels that are required for connection set up.” without indicating it is for Category M1 only or it is for both Category M1 and Category NB1/NB2. And it seems that there is no content for Category NB1/NB2 in Table B.2-1 yet. 
[image: ]
Question 3: What is RAN4 guidance on how to interpret Table B.2-1? Is it for Category M1 UEs only and there will be additional table to address Category NB1/NB2? Or is it for both Category M1 UEs and Category NB1/NB2 UEs and Table B.2-1 needs updates on Category NB1/NB2?




Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-1-1: Answer to Q3: This table only captures the physical channels for eMTC and RAN4 will add a new table for NB1/NB2.
· Recommended WF
· To be agreed, as most companies share the same view, 

Discussion:

Tentative agreement:


Issue 1-1-2: For Q1 and Q2, to seek the common understanding on the following issue first
· According to TS36.306 Clause 4.3.38.1, Category M1 UE supporting NTN access (ntn-Connectivily-EPC-r17) should also support the Rel-13 Category M1 CE Mode A UE capability (ce-ModeA-r13). In RAN4’s view, there are no Category M1 NTN UEs only supporting NTN access, in other words, all the Category M1 NTN UEs should support TN access.        
· Proposals
· Option 1: Yes
· Option 2: No

· Recommended WF
· TBA

Discussion:

Tentative agreement:
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