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Introduction
This is the Email thread 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.
For more background, please refer to the following documents
· Topic #1
· R5-233672, LS on clarifications for Non-Terrestrial Networks, RAN WG5
· R4-2314001, Reply LS on clarifications for Non-Terrestrial Networks, RAN WG5
· RP-232682, Summary of offline discussions for NTN testing, RAN WG4 Chair, RAN WG5 Chair
· Topic #2
· R5-235817, LS on Applicability of the DEMOD and CSI requirements for IoT NTN UE, RAN WG5
Topic #1: NTN Testing
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
Discussion papers
	T-doc number
	Company
	Proposals / Observations

	R4-2315249
	MediaTek inc.
	Proposal 1: For NGSO the condition for testing the frequency error requirements, setting an artificial fixed Doppler shift, which is randomly selected out of a range of (- X ppm, X ppm), where X=[20]m  assuming the elevation angle for satellite - user equipment is not smaller than 30 deg. 
Observation 1: The current value of cellSpecificKoffset/ k-Offset-r17 is 8 slots, as in Table 3.36.2-1 in 38.133 for NR NTN and Table A.3.28-1 in 36.133 for IoT NTN.
Proposal 2: For NGSO the condition for testing RRM uplink timing test cases, setting an artificial fixed delay, where one way of service link delay is ranged from 2ms to 4ms, as the max cellSpecificKoffset/ k-Offset-r17 is 8 ms and TA common is zero.
Observation 2: TE-emulated channel model with delay and Doppler shifts matching the satellite propagator model can be further discussed in future release i.e. Rel-19.
Proposal 3: For RF frequency error test cases for GSO, zero doppler shift and zero timing shift are assumed to be configured for RAN5 conformance testing.  
Proposal 4: For RRM test cases for GSO, zero doppler shift and zero timing shift are assumed to be configured for RAN5 conformance testing.

	R4-2316071
	Huawei, HiSilicon
	Proposal 1: For NGSO RRM testing, use the following constant delay and Doppler shift values
-	UL timing TC: [6]ms delay and zero Doppler shift
-	other TCs than UL timing TC: zero delay and zero Doppler shift
Proposal 2: For GSO RRM testing, use the following constant delay and Doppler shift values
-	UL timing TC: [180]ms delay and zero Doppler shift
-	other TCs than UL timing TC: zero delay and zero Doppler shift
Proposal 3: RAN4 to send LS to inform RAN5 about the agreed test setup and ask RAN5 to implement them. It is up to RAN5 to decide how to implement them, e.g. define test mode or specify special ephemeris.

	R4-2316154
	ROHDE & SCHWARZ
	RF:
Observation 1: Using a constant doppler is not a realistic scenario for neither GSO nor NGSO.
Observation 2: It is unclear how to generate SIB contents containing a constant doppler scenario and how the UE will react to such an artificial scenario. 
Observation 3: Emulating an orbit with constant doppler may require the use of a test function.
Observation 4: Using a test function may lead to unclear behaviour of the UE.
Observation 5: The basic measurement interval for measuring the frequency error is 1 slot.
Observation 6: Even when using realistic NGSO orbit, the doppler can be considered constant during a measurement interval of a single slot.
Observation 7: The frequency error can be correctly measured per slot, even with different dopplers in different slots.
Proposal 1: RAN4 agrees to use realistic orbit for the NGSO scenario to measure the frequency error in each slot. 
RRM:	
Observation 8: The timing accuracy test case is already specified for both satellite types, GSO and NGSO. According to test requirements, the DL timing shift and the respective UE adjustment in the UL for NGSO, are both done based on serving-satellite-ephemeris-related higher-layers parameters of the serving satellite (i.e. SIBs). 
Observation 9: According to high level test procedures for SAN RRM tests, the DL transmission time and frequency are already adjusted by the TE to the satellite motion trajectory, resulting in a Doppler and Delay as per the satellite orbit of interest (GSO / NGSO).    
Proposal 2: It is not required to specify a constant artificial delay for the NGSO timing test case, since the DL time shift is done automatically by the TE along with a realistic NGSO orbit emulation and respective SIBs content. 
Proposal 3: It is not required to add any additional statement about doppler value in the RRM tests, since the DL frequency shift is done automatically by the TE along with a realistic NGSO orbit emulation and respective SIBs content.

	R4-2316260
	Nokia, Nokia Shanghai Bell
	Proposal 1: Create a Test Mode for NTN UEs for RF test cases.
a.	Test mode should include at least two options: frequency error test case; zero doppler test cases.
Proposal 2: For the frequency error test case setup (RF), RAN4 to choose how to convey the selected doppler shift for the UE in the test mode:
a.	Option 1: Indication for the UE to “freeze” doppler condition for X seconds, where X is the duration of the evaluation of the test case. The doppler condition is calculated by the UE taking into consideration its own position and a initial satellite ephemeris emulating a GSO satellite. The position of the satellite might be randomly chosen by the TE as long as the elevation angle between UE and satellite is always above 30 degrees. For every repetition of the test case a new initial condition is randomly selected.
b.	Option 2: Indication via test mode the doppler shift offset to be used for the test. In this case, the test mode signalling will provide the UE with a randomly selected doppler shift value in the interval [-24, + 24] ppm, and the test is performed using that doppler shift as reference. The doppler shift interval is quantized using [10] bits for the portioning. For every repetition of the test case a new doppler shift value is selected.
Observation 1: Option 1 above is preferrable.
Proposal 3: 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.
Observation 2: The option where an artificial ephemeris is created to emulate “distance-zero” between satellite and UE should not be considered.
Proposal 4: For the general RRM test cases, create satellite ephemeris compatible with NGSO altitude, but with no velocity (no varying delay or doppler shift) to create an environment with zero-time drift and zero delay shift. The position of the satellite might be randomly chosen by the TE as long as the elevation angle between UE and satellite is always above 30 degrees.
Proposal 5: For the UL transmit timing test case, the  random fixed delay is calculated based on the satellite position and UE position. Random ephemeris location might be selected, to emulate different delay conditions; as long as the elevation angle between UE and satellite is kept above 30 degrees and the ephemeris consider a satellite with zero-velocity. 

	R4-2316592
	SAMSUNG R&D INSTITUTE JAPAN
	Observation-1: RAN4/RAN5 expected work and changes on specifications for Rel-17 NTN conformance testing:
· Test condition for Rel-17 RAN5 NTN conformance testing:
· RF FOE conformance testing with fixed doppler shift 
· RRM Uplink timing conformance testing with fixed delay 
· Except above two cases, zero doppler shift/time delay condition can be configured for RAN5 conformance testing for all other requirements (RF, RRM, Demod).
· RAN4 work
· RAN4 shall conclude above test conditions with recommended doppler shift and delay values to RAN5
· Such activity has no impact on RAN4 specifications including RAN4 core/performance requirements and test cases
· Note: Normative maintenance work to fix errors, remove TBD/FFS for Rel-17 NTN can be considered as business as usual. 
Observation-2: UE should attempt to re-acquire ephemeris info via SIB19 at least per “ntn-UlSyncValidityDuration”.

Proposal-1: For side condition of FOE test:
· Set a fixed frequency offset value for single test which Foffset random selected from the range +/-{1.35, 2.7, ...., 47.25} kHz

Proposal-2: For side condition of Uplink timing test
· Set a fixed time delay offset value for single test which Toffset random selected from the range +/- {0.2, 0.4, ...., 8.8} ms


	R4-2316854
	Keysight Technologies UK Ltd, THALES
	Observation 1: RAN#101 guideline in [6] does not provide any way forward for remaining GSO topics related to frequency error.
Proposal 1: Revisit the answers provided in [2] to question Q3a and Q3b in [1] as follows:
	Q3a: For the NTN frequency error requirements defined in section 6.4.1 of TS 38.101-5, what is RAN4 assumption in terms of constant/variable Doppler and delay conditions for the other than zero Doppler conditions for GSO (different from GEO), GEO and NGSO?
· For both GSO and NGSO satellites:
· Frequency error test cases assume constant Doppler and associated constant delay assuming an Eckstein-Heckler model for the satellite orbit. 
· Doppler shift should be in the range of [0, 24] ppm for NGSO and in the range of [0, 0.93] ppm for GSO.
Q3b: In case of constant Doppler conditions, does RAN4 assume the UE Doppler and delay pre-compensation mechanisms only apply to the constant Doppler while they don’t apply to any time-varying Doppler or time delay introduced by satellite model in conformance testing?
· For both GSO and NGSO satellites, in frequency error test cases for cases different from zero Doppler is expected to pre-compensate only the constant Doppler and the constant delay. 


Proposal 2: Update frequency error requirements as follows:
	6.4.1	Frequency error 

The NTN satellite UE basic measurement interval of modulated carrier frequency is 1 UL slot. The NTN satellite UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift according to 3GPP TS 38.300 [9] clause 16.14.2. The mean value of basic measurements of NTN UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to ideally pre-compensated reference uplink carrier frequency. 
[NOTE:	The ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency signalled to the UE by SAN and UL pre-compensated Doppler frequency shift. For the test case, the location of the UE is explicitly provided to the UE from the test equipment.]
Requirement will be verified for at least two cases: one with zero Doppler conditions and the other one with constant Doppler (different from zero) up to 0.93 ppm for GEO satellites and up to 24 ppm for LEO-600 satellites. Delay conditions will be constant and derived using Eckstein-Hechler satellite propagator model for Doppler shift under test..


	6.4A.1	Frequency error for UE category M1

For category M1 UE, the basic measurement interval of modulated carrier frequency is 1 UL timeslot (0.5ms). The UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift based on received ephemeris information of the SAN in IE EphemerisInfo (TS 36.331 [6]), its own location and UL carrier frequency signalled to the UE by the SAN (according to TS36.300 [8] clause 16.14.2). 
For category M1 FD-FDD UEs and for category M1 HD-FDD UEs with continuous uplink transmissions of duration ≤ 64 ms, the mean value of basic measurements of UE pre-compensated modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of one time slot (0.5 ms) compared with the ideally pre-compensated UL carrier frequency.
For category M1 HD-FDD UEs with continuous uplink transmissions of duration > 64 ms, the mean value of basic measurements of UE pre-compensated modulated carrier frequency shall be accurate within the limits in Table 6.4A.1-1 observed over a period of one time slot (0.5 ms) compared with ideally pre-compensated UL carrier frequency.
When a repetition period is configured on the uplink for which repetition period (R ) >1, the UE shall not change Doppler pre-compensation during an ongoing repetition period, except in the transmission gaps as defined in clause 10.1.3.6 of TS 36.211[3]. When segmentation is applied, then the UE shall update pre-compensation at the beginning of each segment prior to segment transmission.
[NOTE:	The ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency signalled to the UE by SAN and UL pre-compensated Doppler frequency shift corresponding to the estimated Doppler frequency at the beginning of the transmission. For the test case, the location of the UE is explicitly provided to the UE from the test equipment.]

Requirement will be verified for at least two cases: one with zero Doppler conditions and the other one with constant Doppler (different from zero) up to 0.93 ppm for GEO satellites and up to 24 ppm for LEO-600 satellites. Delay conditions will be constant and derived using Eckstein-Hechler satellite propagator model for Doppler shift under test..
Table 6.4A.1-1: Frequency error requirement for HD-FDD UE category M1
	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1




	6.4B.1	Frequency error for UE category NB1 and NB2

For UE category NB1 and NB2, the UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift based on received ephemeris information of the SAN in IE EphemerisInfo (TS 36.331 [6]), its own location and UL carrier frequency signalled to the UE by the SAN (according to TS36.300 [8] clause 23.21.2.2).
The UE pre-compensated modulated carrier frequency shall be accurate to within the limits in Table 6.4B.1-1, observed over a period of one time slot (0.5 ms for 15 kHz sub-carrier spacing and 2 ms excluding the 2304Ts gap for 3.75 kHz sub-carrier spacing) and averaged over 72/LCtone slots (where LCtone = {1, 3, 6, 12} is the number of sub-carriers used for the transmission), compared to the ideally pre-compensated reference uplink carrier frequency.
When a repetition period is configured on the uplink for which repetition period (R ) >1, the UE shall not change Doppler pre-compensation during an ongoing repetition period, except in the transmission gaps as defined in clause 10.1.3.6 of TS 36.211[3]. When segmentation is applied, then the UE shall update pre-compensation at the beginning of each segment prior to segment transmission.
[NOTE:	The ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency signalled to the UE by SAN and UL pre-compensated Doppler frequency shift corresponding to the estimated Doppler frequency at the beginning of the transmission. For the test case, the location of the UE is explicitly provided to the UE from the test equipment.]

Requirement will be verified for at least two cases: one with zero Doppler conditions and the other one with constant Doppler (different from zero) up to 0.93 ppm for GEO satellites and up to 24 ppm for LEO-600 satellites. Delay conditions will be constant and derived using Eckstein-Hechler satellite propagator model for Doppler shift under test..
Table 6.4B.1-1: Frequency error requirement for UE category NB1 and NB2
	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1





Observation 2: zero doppler shift and simultaneous zero timing shift do not match to any instant on a realistic satellite orbit.
Observation 3: RAN#101 guideline in [6] does not provide any way forward for remaining GSO topics related to RRM test cases.
Observation 4:  According to RAN#101 [6], all RRM requirements applicable to NGSO satellites (except UE timing requirements) shall use zero Doppler and zero timing shift. This applies to NR and IoT NTN.
Observation 5: According to RAN#101 [6], RAN4 has been tasked to discuss and conclude in Oct meeting the delay under test in UE timing requirements for NGSO satellites.
Observation 6: It would be good to align Doppler and delay conditions in RRM test cases for both GSO and NGSO satellites.
Proposal 3: Revisit the answer provided in [2] to question Q2c in [1] as follows:
	Q2c: Are the zero Doppler or time varying assumptions applicable for conformance testing of RRM test cases in TS 38.133 Annex A.14 and in TS 36.133 Annexes A.13 and A.14?
RAN4 has revisited the response provided to this question in R4-2314001 with the following consensus:
· For both GSO and NGSO satellites:
· UE transmit timing test cases assume constant delay and associated constant Doppler assuming an Eckstein-Heckler model for the satellite orbit. Delays should be in the range of [2, 3.585] ms for NGSO and in the range of [119.375, 128.79] ms for GSO.
· Other RRM test cases assume zero Doppler and zero delay.


Proposal 4: Modify 38.133 Annex B.5 and 36.133 Annex B.8 as follows:
	B.5	High level test procedure for SAN RRM tests 

The following high-level steps are conducted for timing for Satellite Access test cases for SAN defined in clause A.14.3: 
-	UE location is determined for the test. 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.
-	A set of ephemeris information are pre-defined for each satellite and UE location corresponding to a fixed epoch time, a fixed delay and a fixed Doppler (all constant along each measurement). The relationship between the fixed delay and fixed Doppler will be determined using Eckstein-Heckler model as the satellite motion trajectory. 
-	For GEO an altitude of 35,786km is considered. 
-	For LEO an altitude of 600km on a circular orbit is considered. 
-	Fixed delays shall be in the range of [2, 3.585] ms for NGSO satellites and in the range of [119.375, 128.79] ms for GSO satellites.
-	Test equipment adjusts the time and frequency of transmission according to pre-defined ephemeris information, constant in every SIB19 update.
Other RRM test cases different from clause A.14 shall use zero delay and zero Doppler associated to satellite orbit. 

	B.8	High level test procedure for SAN RRM tests

The following high level steps are conducted for timing for Satellite Access test cases for SAN defined in clauses A.13.4 and A.14.4: 
-	UE location is determined for the test. 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.
-	A set of ephemeris information are pre-defined for each satellite and UE location corresponding to a fixed epoch time, a fixed delay and a fixed Doppler (all constant along each measurement). The relationship between the fixed delay and fixed Doppler will be determined using Eckstein-Hechler model as the satellite motion trajectory.
-	For GEO an altitude of 35,786km is considered. 
-	For LEO an altitude of 600km on a circular orbit is considered. 
-	Fixed delays shall be in the range of [2, 3.585] ms for NGSO satellites and in the range of [119.375, 128.79] ms for GSO satellites.
-	Test equipment adjusts the time and frequency of transmission according to pre-defined ephemeris information, constant in every SIB31 update.
Other RRM test cases different from clauses A.13.4 and A.14.4 shall use zero delay and zero Doppler associated to satellite orbit.


Proposal 5: Respond Q4 questions in the LS as follows:
	Q4a: For section 6, section 7, section 8 requirements defined in TS 38.101-5, is RAN4 assuming implementation of a satellite propagator model for the service link in conformance testing? This question also applies to section 6, section 7 and section 8 requirements defined in TS 36.102. Please answer in the context of TS 36.102 also.
Q4b: Which RRM test cases listed under Annex A.14 are assuming a satellite motion trajectory based on the ephemeris using Eckstein-Hechler model as defined in TS 38.133 Annex B.5 (applicable also to 36.133 as per agreement in R4-2306370)?	
- All requirements in sections 6, 7 and 8 in TS 38.101-5 and in TS 36.102, except for the non-zero Doppler conditions case in frequency error requirements, are not assuming any satellite propagator mode.
- All RRM test cases, except timing ones (38.133 clause A.13.4 and 36.133 clauses A.13.4 and A.14.4) are not assuming any satellite propagator mode. 
- While
· Non-zero Doppler conditions case in frequency error requirements in section 6.4.1 in TS 38.101-5 and in sections 6.4A.1 and 6.4B.1 in TS 36.102
· RRM timing test cases (38.133 clause A.13.4 and 36.133 clauses A.13.4 and A.14.4)
are all assuming Eckstein-Hechler propagator model for the service link in conformance testing to determine the relation between constant delay and constant Doppler used in those test cases.




	R4-2316885
	THALES
	Observation 1: Setting an artificial fixed Doppler shift for NTN RF UL frequency error test case does not imply a zero Delay.
Observation 2: Setting an artificial fixed Delay for NTN RRM UL timing test case does not imply a zero Doppler.
Observation 3: As discussed offline with companies, the RAN#101 Way Forward RP-232682 was proposed only for NGSO (GSO not yet decided and should be discussed during this RAN4#108-bis meeting).
Observation 4: It seems that the intention of the RAN#101 WF was to simplify the testing configuration/procedures as agreed by the majority of the companies:
· Fixed Doppler/Delay instead of Variable Doppler/Delay;
· Consider only specific Testing configurations with Fixed Doppler/Delay (all the other testing configuration cases consider zero Doppler/Delay):
· RF test for frequency error:
· with non-zero Fixed Doppler (corresponding non-zero fixed Delay can be considered for frequency error test)
· RRM test for timing error:
· with non-zero Fixed Delay and non-zero Fixed Doppler for timing error tests.
Observation 5: If the intention of the companies is to simplify even more the testing configuration, this does not seem possible for the following reasons:
· The Fixed Doppler or the Fixed Delay are selected based on random selection of the time scale supposing channel model as a function of time, from t_channel_START to t_channel_END;
· A pair of values (Fixed Doppler, Fixed Delay) corresponds to a given snapshot of a channel;
· The ephemeris information (e.g. PVT or orbital satellite information) send through SIB19 or SIB31/32 is directly related to the pair (Fixed Doppler, Fixed Delay).
Observation 6: AT command interface to indicate to the UE the UL Doppler pre-compensation or deactivate UL Doppler pre-compensation may be not available by all chipset manufacturers in order to force the test in a given ZERO condition.
Proposal 1: According to RAN#101 Way Forward for NGSO, consider only specific Testing configurations with Fixed Doppler/Delay (all the other testing configuration cases consider zero Doppler/Delay):
· NTN RF test for frequency error:
· with non-zero Fixed Doppler (corresponding non-zero fixed Delay can be considered for frequency error test)
· NTN RRM test for timing error:
· with non-zero Fixed Delay and non-zero Fixed Doppler for timing error tests.
Observation 7: Example for FR1 (S-band, LEO@600km): With respect to RP-232682 way forward for NR NTN RF test for frequency error, an artificial fixed Doppler shift can be randomly selected in the range of [-48 kHz; +48 kHz].
Observation 8: Example for FR1 (S-band, LEO@600km): With respect to RP-232682 way forward for NR NTN RRM test for timing error, an artificial fixed propagation can be randomly selected in the range of [2ms; 4ms].
Proposal 2: For NGSO, NTN RF test for frequency error and NTN RRM test for timing error use a pair of non-zero Fixed Doppler and non-zero Fixed Delay. The pair (non-zero Fixed Doppler, non-zero Fixed Delay) corresponds to a NTN channel state and is randomly selected from a predefined range of values according to RAN4 recommendation and mapped with a specific SIB19 or SIB31/32 information for that specific given time.
Proposal 3: For GSO, NTN RF test for frequency error and NTN RRM test for timing error may use a pair of close-to-zero Fixed Doppler and Fixed Delay. However, the pair (close-to-zero Fixed Doppler and Fixed Delay) still corresponds to a NTN channel state and mapped with a specific SIB19 or SIB31/32 information.
Proposal 4: 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.
Proposal 5: 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.
Proposal 6: If Proposal 5 is agreed, provide a CR for next RAN4#109 meeting to TS 38.108 Annex with NTN channel model.

	R4-2315069
	Qualcomm Incorporated
	Observation 1: RAN4 is tasked to define more in detail how frequency error is tested in fixed Doppler frequency offset conditions.
Proposal 1: Give guidance to RAN5 about assumptions for frequency error testing with Doppler shift in the lines of above discussion. 
Proposal 2: Detail RAN4 requirements for NTN Frequency error regarding Doppler shift handling with the specification change as below: 
“Requirement will be verified for at least two cases of which one has zero Doppler shift conditions. Doppler shift for GSO scenario is no larger than 0.93 ppm and for NGSO no larger than 24 ppm.”

	R4-2315395
	Apple
	Proposal 1: For “non-zero Doppler shift” frequency error test condition, the fixed Doppler shift is selected from the range between 7.5ppm to 24ppm and the Doppler shift variation is set as “0”.
Proposal 2: For RRM uplink timing test cases to verify NGSO UE delay pre-compensation functionality, the artificial fixed delay from satellite to UE can be randomly selected from the range of 2ms to 47ms.
Proposal 3: For all NTN RRM test cases other than NGSO scenario in uplink timing test cases, zero doppler shift and zero timing shift are assumed to be configured for RAN5 conformance testing.

	R4-2316284
	Ericsson
	Observation 1 The zero doppler condition in frequency error test assumes the pre-compensation is applied at UE according to TS 38.101-5.
Observation 2 UE enable the pre-compensation with the same ephemeris data within the ntn-UlSyncValidityDuration.
Observation 3 In requirement, it needs to specify the time when the ideally pre-compensated frequency is calculated.
Observation 4 If the frequency error test time is kept low (below 30ms), the added frequency error caused by UE pre-compensation occurs at different with the TE ideally pre-compensated frequency could be tolerated.
Proposal-1: Update the note in test requirement when the ideally pre-compensation frequency is calculated by TE.
Proposal-2: 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. Alternatively, RAN5 can do it if there is no discrepancy view on the calculation of the doppler frequency.
Observation 5 The added error caused by doppler shift rate is small if time difference between the time when TE tested ideal UL frequency and the time when UE applies pre-compensated frequency is kept in a magnitude of tens milliseconds.
1. RAN5 decide how to choose the constant value with below options:
1: The constant doppler frequency can be chosen randomly from any value between min and max doppler frequency for the constellation following the doppler shift trajectory.
2:max doppler test point.
3: max doppler drift test point.

	R4-2316493
	Ericsson
	Observation 1: TR 38.821 lists max round trip delays of 25.77 ms (600km) and 41.77 ms (1200km) for service and feeder link together and half of this, 12.89 ms (600km) and 20.89 ms (1200km) for only the service link only.
Observation 2: We get min round trip delays of 8 ms (600km) and 16 ms (1200km) for service and feeder link together and half of this, 4 ms (600km) and 8 ms (1200km) for only the service link only.
Proposal 1:	For LEO orbit 600 km we get a delay 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).
Proposal 2:	For LEO orbit 1200 km we get a delay 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).
Proposal 3: 	During the test, the RTT trajectories follow RTT as a function in time for LEO 600 km and LEO 1200 km.
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	R4-2316884
	Qualcomm Incorporated
	Proposal 1: RAN4 to consider the following two sets of test configurations and adopt the configuration details. The test configuration #A is a test mode to be used for uplink timing accuracy test case, and the test configuration #B is for the rest of the test cases. The same principle can be adopted for RF and Demod tests if applicable and suitable.
· Test configuration #A: a fixed Doppler shift and a fixed delay
· Use satellite trajectories at 35,786km and 600km altitudes crashing to DUT location for GSO and NGSO, respectively, i.e. the velocity vector of the satellite is such that it is pointing to the DUT location on the ground.
· No satellite position update at all during entire test duration of test iteration.
· 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. DUT can derive the Doppler shift in the test iteration based on the velocity vector and the testing carrier frequency. The range of Doppler shifts for GSO and NGSO shall not be larger than those corresponding to [0.93]ppm and 24ppm at a given testing frequency, respectively.
· Position vector is used to set the value of the fixed delay per test iteration. Based on the programmed DUT location and the position vector of the satellite at the given altitude, the distance and propagation delay between the satellite and DUT can be automatically set. Note that 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. DUT can derive the fixed delay based on the position vector of the satellite and the programmed DUT location per test iteration.
· The ephemeris is defined based on the format of PVT.
· Test configuration #B: zero doppler shift and zero delay
· Use satellite placed at the same position as DUT, i.e. the position vector in the ephemeris of the satellite is the same as the programmed DUT position vector
Proposal 2: 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: 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: 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.

	R4-2316872
	THALES
	Proposal 1: RAN4 to correct the typo from RAN plenary Way Forward RP-232682 (if any)
· 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 drift are assumed to be configured for RAN5 conformance testing 
Proposal 2 (if Proposal 1 not agreed):
· 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
· Note1: The artificial fixed Delay configuration (for uplink timing test case only) does not imply a zero Doppler configuration. 
· Note2: The random Fixed pair [Delay, Doppler] relates to a specific channel state and respective ephemeris information. 
· Note: For all the other NTN RRM test cases (except NGSO scenario in UE timing TCs), zero Doppler shift and zero timing shift Delay are assumed to be configured for RAN5 conformance testing 



Draft CRs
	T-doc number
	Company
	Proposals / Observations

	R4-2315070
	Qualcomm Incorporated
	Withdrawn

	R4-2315071
	Qualcomm Incorporated
	Withdrawn

	R4-2315250
	MediaTek inc.
	Title: CR on clarification on test condition for NR NTN
Spec: TS38.133,	17.11.0

	R4-2315251
	MediaTek inc.
	Title: CR on clarification on test condition for NR NTN
Spec: TS38.133,	18.3.0

	R4-2315252
	MediaTek inc.
	Title: CR on clarification on test condition for IoT NTN
Spec: TS36.133,	18.3.0

	R4-2315271
	Qualcomm Incorporated
	Title: CR for 38.101-5 Detailed Freq error Doppler conditions
Spec: TS38.101-5, 17.5.0

	R4-2316072
	Huawei, HiSilicon
	Title: draftCR on test setup for NTN
Spec: TS38.133,	17.11.0

	R4-2316073
	Huawei, HiSilicon
	Title: draftCR on test setup for NTN R18
Spec: TS38.133,	18.3.0

	R4-2316876
	Qualcomm Incorporated
	Title: [NR_NTN_solutions-Perf] Draft CR on NTN specific Annex in TS38.133 (Cat-F Rel-17)
Spec: TS38.133,	17.11.0



Open issues summary
Moderator: the issues are arranged based on the proposals in the discussion papers. CRs will be discussed directly during online session.
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. 

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

(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? [QC] No. It’s already agreed and captured in A.3.36.4 of TS38.133. TA_common = 0

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

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
· No discussion in this meeting

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 

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

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

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

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
· No discussion in this meeting

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

(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

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

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

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

Topic #2: LS on applicability of the requirements in TS 36.101 Clause 8 and Clause 9 to IoT NTN UEs (R5-235817)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316464
	MediaTek
	For eMTC NTN requirements in TS 36.101 Clause 8 Performance Requirements:
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. 
Question 1: What is RAN4’s plan to adapt LTE performance requirements for UEs supporting eMTC NTN only (not supporting TN)?
[Answer] For eMTC NTN UEs, applicability rule for Cat-M1 UE was agreed in RAN4#105 as below. RAN4 agreed only to introduce new requirements in TS36.102 for UE supporting NGSO only and both GSO and NGSO. For eMTC NTN UEs not supporting TN (not support 10MHz), then there are no requirements.

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”.
Question 2: What is RAN4’s plan to define reporting of CSI requirements for UEs supporting eMTC NTN only (not supporting TN)?
[Answer] RAN4 agreed not to introduce CSI requirements for UE operating in NTN scenarios. For eMTC NTN UEs not supporting TN, there are no requirements for CSI.

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?
[Answer] This table only captures the physical channels for eMTC and RAN4 will add a new table for NB1/NB2.

	R4-2315052
	Nokia, Nokia Shanghai Bell
	 The cases mentioned in the LS are already addressed following RAN4#107.
Requirements defined until now have been on Category M1 UEs
[bookmark: _Toc146119835]RAN4 to confirm with RAN5 what the impacted test case is and the cause for concern.
RAN4 to request further clarity on the concern regarding 1.4 MHz CBW as these are defined in TS 36.108
RAN4 to discuss whether Cat NB1/NB2 should have further requirements definition

	R4-2315895
	China Telecom
	Proposal 1: It is suggested to provide RAN5 with a complete list of applicable performance test cases in TS36.101 based on the agreed general applicable criteria.
Proposal 2: the test case list recommended in proposal 1 is also suggested to be defined in TS36.102 as part of applicability of requirement.  

	R4-2316020
	Huawei, HiSilicon
	1. Answer 1/2: Based on TS 38.306, the UE supporting eMTC NTN is mandatory to support Category M1, so it is not possible for a UE supporting eMTC NTN only (not supporting TN). For the UE supporting eMTC NTN (therefore also supporting TN), the requirements in TS 36.101 Clause 8 and Clause 9 are also applies to UE according to the UE category and capability with the applicability rule specified in Clause 8.1 of the TS 36.101.
Proposal 1: Answer 3: The Table B.2-1 is for Category M1 UEs only. RAN4 will add a new table for Category NB1/NB2 UEs.

	R4-2316083
	Ericsson
	Proposal: RAN4 add the following connection setup table used for NB-IoT for NTN access in TS36.102 B.2.
	Table B.2-2: Downlink Physical Channels required for connection set-up for NB-IoT.
	Physical Channel

	NPBCH

	NSSS

	NPSS

	NPDCCH

	NPDSCH






Proposed reply to RAN5 on Q1 and Q2: 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.  
Proposed reply to RAN5 on Q3: Table B.2-1 in TS 36.102 is only applicable for Category M1 UEs and not applicable for Category NB1/NB2. RAN4 will add the new connection setup table for Category NB1/NB2 UEs in TS36.102 Clause B.2.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
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, 

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
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