[bookmark: _Hlk43883961]3GPP TSG-RAN WG4 Meeting #108bis	R4-2315592
Xiamen, China, 9th – 13th October 2023

Source:	Ericsson
Title:	Discussion on NR NTN enhancement general issue and UE demodulation requirements
Agenda item:	5.26.8.2
Document for:	Discussion
[bookmark: _Hlk43883999]
1. Introduction
[bookmark: _Hlk528680199]According to the time plan of RAN4 NR NTN enhancement [1], it is time to kick off the demodulation discussion in this meeting. The demodulation relevant part in WID of Rel-18 NR NTN enhancement [2] is copied below:  
The work item aims at specifying enhancements for NG-RAN based NTN (Non-Terrestrial Networks) according to the following assumptions with implicit compatibility to support HAPS (High Altitude Platform Station) and ATG (Air To Ground) scenarios:

· GSO (Geo Synchronous Orbit) and NGSO (Non Geo Synchronous Orbit). NGSO includes Low Earth Orbit (LEO) and Medium Earth Orbit (MEO).
· Earth fixed tracking area. Earth fixed & Earth moving cells for NGSO
· FDD mode
· UEs with GNSS (Global Navigation Satellite Systems) capabilities
· Both “VSAT” (Very Small Aperture Terminal) devices with directive antenna (including fixed and moving platform mounted devices and commercial handset terminals (e.g. Power class 3) are supported in FR1
· Only “VSAT” devices with directive antenna (including fixed and moving platform mounted devices) are supported in above 10 GHz bands.

Note 1: In Rel-17 WID, “VSAT” device with external antenna on moving platform is equivalent to a device that operate on platforms in motion, and this is referred to as ESIM (Earth Station In Motion).

Note 2: The Rel-17 NTN architecture is assumed.

For UL coverage enhancement, following objectives are mentioned. 
The detailed objectives are for NTN:
· To specify PUCCH enhancements for Msg4 HARQ-ACK (e.g. repetition) [RAN1, RAN4]
· To study DMRS bundling for PUSCH taking into account NTN-specifics (e.g. time-frequency pre-compensation) and, if necessary, specify enhancements to the Rel-17 procedures [RAN1]

Have a 1-TU 6-month study phase focusing on the following (to derive clear & limited scope):

· Evaluate the coverage performance and identify the candidate physical radio channels that have coverage issues specific to NTN with following target services taking into account the studies in TR38.830 where appropriate, as well as general coverage enhancement techniques specified in Rel-18 [RAN1,RAN2,RAN4]
· VoIP and low-data rate services for commercial handset terminals

For NR-NTN deployment in above 10 GHz bands, following objectives are mentioned: 
The following assumptions are taken a baseline for this work:
· GSO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered
· ESIM scenarios for NGSO in Ka band are not considered in this WI. 
· Targeted UE types: fixed and mobile VSAT. VSAT UE characteristics from TR38.821 to be considered in priority but additional NTN UE classes may be considered if justified
· Regarding mobile VSAT, three types of terminal and scenario exist; airborne, maritime and land based ESIM. Which type(s) to be specified depends on the outcome of the regulation analysis and co-existence study.
· FDD mode is assumed for satellite operation above 10 GHz, while TDD mode is assumed for terrestrial operation in FR2
· The ITU-R harmonized Ka band will serve as reference
· Co-existence between overlapping NTN and TN band portions is out of scope of this work item. This aspect will be captured in the specification.

The following covers the objectives for NR-NTN deployment in above 10 GHz bands. This work is expected to start after June 2022.

· Study and identify NTN example band: Analysis of regulations and adjacent channel co-existence scenarios. The example band shall be identified early in the WI. Additional bands can be introduced in a release-independent manner. [RAN4]
· Consider the satellite harmonized Ka band as a reference, according to ITU allocation; taking into account deployment type (e.g. VSAT, ESIM), scenarios, and ITU-R/regional regulations, define an example band suitable for development of generic 3GPP minimum performance requirements (the example RAN4 band may be a portion of or the entire harmonized Ka band). [RAN4]
· Study implications of FDD operation in FR2 and derive requirements for the identified example band appropriately. Satellite bands introduced in 3GPP for NTN for FDD shall not impact the existing 3GPP TDD specifications for terrestrial bands adjacent to the NTN band (see note 3 of the approved way forward RP-211596 in RAN#92-e). [RAN4]
· [bookmark: _Hlk90540445]Relevant coexistence scenarios and analysis to be considered in RAN4, if and where applicable, to ensure that satellite bands introduced in 3GPP for NTN shall not impact the existing specifications and shall not cause degradation (in the sense of RAN4 co-existence studies) to networks in 3GPP specified terrestrial bands adjacent to the NTN band. In that, it is assumed that the NTN-TN adjacent band coexistence will be performed at the harmonized Ka band edges. The outcome is expected to be applicable to all NTN-TN adjacent band scenarios (if any) in the whole Ka band range where applicable and regulations allow. [RAN4]
· For all the above, RAN4 process as agreed for NTN in FR1 should be used for coexistence analysis in above 10 GHz bands [RAN4].
· [bookmark: _Hlk89787333]Definition of NTN band(s) above 10 GHz does not change the current FR1/FR2 definition, nor automatically apply to future terrestrial bands defined in this frequency region; (see proposal 2 of the approved way forward RP-211596 in RAN#92-e) [RAN4]
· Specify Rx/Tx requirements for satellite access node and different VSAT UE class (not only 60 cm aperture) as appropriate for the identified example band [RAN4]
· Identify values for physical layer parameters chosen from the existing FR1 and FR2 sets. The following set of parameters to specify, but not necessarily limited to, are listed.as follows [RAN4]:
· time relationship related enhancement (e.g. K_offset)
· subcarrier spacing for different UL/DL signals/channels
· PRACH configuration index for FDD above 10 GHz.

In this contribution, general issues and NTN UE demodulation requirements will be analyzed.   

2. Discussion
2.1	General 
2.1.1 	Deployment scenario 
Based on [1, 2], the following assumptions for deployments should be taken for demodulation discussion: 
· Architecture: Rel-17 transparent architecture is assumed. From the demodulation perspective, the requirements should be same for both transparent and regeneration architectures because the SAN (including satellite, feeder link and gNB) is considered as one product. One set of requirements should be enough. 
· Spectrum band: Both FR1 and FR2 band are considered in Rel-18 NR NTN enhancement WI. For FR1, S band is considered as reference. For FR2, Ka band is considered as reference.
· S band: Downlink: 2170 - 2200 MHz, Uplink: 1980 - 2010 MHz
· Ka band: Downlink: 17.3 - 20.2 GHz, Uplink: 27.5 – 30.0 GHz 
· Duplex mode: Only FDD is applied for both S band and Ka band.
· SAN type: GSO and NGSO.
· NTN UE type: handheld UE and VSAT.
· All kinds of NTN UE support GNSS capability. 
· Only VSAT support above 10GHz bands. 
· VSAT could be fixed and mobile. 

In Rel-18 NR NTN WID, the FR1 demodulation part is just about coverage enhancement. The assumptions for SAN and NTN UE deployment in Rel-17 discussion should be reused. All following discussion only focus on NTN FR2 band. 
Based on the assumptions above, following pre-conditions should be considered for NTN FR2 demodulation discussion. 
NTN UE capability
It is agreed in Rel-17 that NTN UE should support UL pre-compensation for frequency error and timing advance based on broadcast ephemeris and GNSS information. For DL reception, it is assumed NTN UE could also do frequency offset compensation based on similar information as UL transmission. The residual error for FR1 band is limited by RF frequency error requirement (0.1ppm) and RRM timing error requirement in Table 2.1-1. 
Table 2.1-1 Timing error requirement for NR NTN FR1
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	1
	15
	15
	29*64*Tc

	
	
	30
	24*64*Tc

	
	
	60
	N.A

	
	30
	15
	24*64*Tc

	
	
	30
	22*64*Tc

	
	
	60
	N.A

	NOTE:	Tc is the basic timing unit defined in TS 38.211



In FR2 band, this UE capability should also be applied. There is no agreement on frequency error requirement and timing error requirement for now, but similar level of residual error could be assumed for the initial analysis. The timing error would be even better than FR1 case since the GNSS estimation would be better and shorter CP is used in FR2. Anyway, channel model could be furtherly discussed if final error requirements are much worse than expected. 
[bookmark: _Toc146741351]Proposal 1	The NTN UE capability of pre-compensation for UL transmission on frequency error and timing error is also applied for FR2 demodulation discussion. 
[bookmark: _Toc146741352]Proposal 2 	The NTN UE capability of compensation for DL reception on frequency error for high Doppler scenario is assumed for FR2 demodulation discussion.
[bookmark: _Toc146741353]Proposal 3 	Assume the residual frequency error and timing error is small for initial analysis at current stage. Furtherly discussion is needed if final error requirements are much worse than FR1.

Deployment scenario for demodulation
According to the WID, SAN types are similar as Rel-17 which include GSO and NGSO. NTN UE types include a new type as VSAT besides handheld UE. 
In Rel-17 discussion, GEO satellite is taken as the typical one for GSO which is relative static to the NTN UE on the earth. According to satellite venders, GEO is just a part of GSO. Most of GSO satellite would have relative motion to NTN UE. From the demodulation perspective, the relative Doppler shift caused by mobile GSO would be much smaller than LEO. Thus, mobile GSO could not be specifically considered. LEO satellite discussion mainly considered LEO600 and LEO1200, and LEO600 is taken as the worst case due to higher Doppler shift. Compare GEO and LEO, the Rel-17 demodulation requirement discussion mainly focus on LEO part, but the SAN requirements could be applied for both GSO and NGSO regarding UL pre-compensation capability of NTN UE. In Rel-18 discussion, similar approach for SAN on FR2 band could be followed.
[bookmark: _Toc146741343]The SAN deployment is the same for both FR1 and FR2. The LEO600 could the worst case from the demodulation perspective. 
[bookmark: _Toc146741344]In Rel-17, one set of SAN FR1 demodulation requirements is applied for both GSO and NGSO deployment regarding to UL pre-compensation capability.  
Note that, RAN1 discussion take LEO1200 as the target scenario for UL coverage enhancement for NTN FR1. This could be taken for SAN demodulation discussion. 
[bookmark: _Toc146741345]RAN1 take LEO1200 as the target scenario for UL coverage enhancement for NTN FR1.Agreement
For NR-NTN coverage enhancement in Rel-18, link budget of parameter set-1 for LEO-1200 operating at LOS is considered as the target to evaluate whether each channel/signal with the existing specification needs to be enhanced or not. The targeted performances are used to evaluate the following services:
· VoIP using AMR 4.75 kbps. 
· Low data rate of 3 kbps. 
· Potential enhancements for deployments with parameter set-1 can also apply for deployments for parameter set-2


On NTN UE side, the UE speed is limited to 120km/h in Rel-17 discussion to reduce the scope. The UE on the aircraft (1200km/h) is a different scenario compared to UE on the earth. The channel model and UE capability could be different. As the first version of NR NTN, the normal scenario should be prioritized. In Rel-18 WID, VSAT is the only FR2 NTN UE type mentioned which could be mobile and fixed. In that case, similar approach as in Rel-17 could be also applied. Regarding it is FR2 scenario and normally low speed UE is typical, it is feasible to take VSAT mobile speed as 30km/h for initial simulation. 
[bookmark: _Toc146741346]In Rel-17, FR1 NTN UE speed is limited to 120km/h for demodulation requirements.
[bookmark: _Toc146741347]In Rel-18 WID, FR2 NTN UE (VSAT) could also mobile and fixed. 
In RRM discussion, following scenarios are agreed should be covered at least for Rel-18 NR NTN FR2 requirements [5]:
· Case-1: Stationary UE for GSO
· Case-2: Stationary UE for LEO
· Case-3: Mobile UE for GSO
The mobile UE for LEO scenario can be considered out of the scope of Rel-18 WID due to infeasibility of timing adjustment. From the demodulation perspective, Case-2 is worse than Case-1 and Case-3 due to much higher satellite speed in LEO. But the UE compensation capability on frequency and timing could make GSO and LEO have similar condition and then Case-3 becomes the worst in this case. Similar as in Rel-17, we could apply same demodulation requirements for both GSO and LEO after UE compensation in FR2.  The LEO would have worse Doppler shift estimation, but it could be considered as the additional frequency shift in the channel model if necessary. 
[bookmark: _Toc146741354]Proposal 4 	For Rel-18 FR2 NTN demodulation discussion, take mobile UE for GSO as the worst case, and take the NTN UE speed as 30km/h for initial discussion.

2.1.2	Channel model
In Rel-17, suburban and rural scenario is considered as the worst case for demodulation based on link budget calculation, delay spread and LOS probability in TR38.811. The elevation angle 30o is assumed as the worst case for LOS channel. Corresponding channel model NTN-TDLA100 and NTN-TDLC5 could be reused for Rel-18 NTN FR1 demodulation discussion. The Doppler shift could be furtherly discussed based on agreed NTN UE speed. 
[bookmark: _Toc146741355]Proposal 5 	Take NTN-TDLA100 and NTN-TDLC5 for Rel-18 FR1 demodulation initial discussion. 
For FR2 deployment, LOS channel NTN-TDLC could be prioritized due the furtherly limited link budget and worse propagation characters compared to FR1 scenario. The elevation angle 30o in rural scenario could be also taken for initial discussion. According to TR38.811 Table 6.7.2-7b, the corresponding average K-factor = 8.4dB and average lg(DS)= 8.59 (mean delay spread is 2.6ns and maximum delay spread is 3.9ns). In that case, the delay spread could be 3ns. However, the feasibility of delay spread implementation in TE should also be considered. 
The maximum Doppler shift depends on NTN UE speed. As proposed above, 30km/h could be taken as initial parameter for NTN UE maximum speed. If we take 30GHz as center frequency, then max Doppler spread for 30km/h could be 833Hz. The feasibility of this value could be furtherly discussed based on simulation results. 
[bookmark: _Toc146741356]Proposal 6 	Prioritize LOS channel model NTN-TDLC for Rel-18 NTN FR2 demodulation requirements.
[bookmark: _Toc146741357]Proposal 7 	Taken rural LOS scenario with 30o SAN elevation angle as worst case for FR2 channel model and take K = 8.4dB, delay spread = 3ns and the maximum Doppler spread = 833Hz for LOS channel configuration in initial simulations. 
The Tx EVM and Rx phase noise consideration could follow the approach in TN FR2 demodulation requirements that considering them into impairments. Companies could add proper impairment values based on their preferred PN model. Furthermore, the Tx EVM impact could be very small due to only low modulation order would be considered in NTN FR2 scenario. 
[bookmark: _Toc146741358]Proposal 8 	Take Rx phase noise impact into impairment results and companies could give proper values based on preferred PN model.

Some companies mentioned about the Doppler drift and sampling drift impact in real NTN deployment. It is true that the drift would happen with the motion of satellite. In Rel-17 demodulation discussion, we assume that the residual frequency error after UE compensation should be small and fulfill RF requirement on UL side (0.1ppm), and residual timing error after UE compensation should also be small and fulfill RRM requirement on UL side (see Table 2.1-1). Once NTN UE can secure its performance on frequency and timing compensation, the corresponding demodulation test could be simplified. For DL side, similar compensation could be done based on previously received ephemeris and current GNSS. 
From demodulation perspective, the test purpose is to check the receiver performance when synchronization is done. It should be decoupled with the synchronization performance, otherwise it hard to tell the demodulation performance when NTN UE have a bad GNSS or satellite location estimation. In that case, we could follow similar approach as in Rel-17 that don’t consider frequency drifting and timing drifting for initial discussion. If it is agreed that FR2 band would have much worse residual error, RAN4 could furtherly discuss adding proper frequency error and timing error values based on agreement in RF and RRM.  
[bookmark: _Toc146741348]There is frequency error requirement in UE RF and timing error requirement in RRM for NTN UE to secure the UL pre-compensation performance. 
[bookmark: _Toc146741349]The demodulation test setup could be simplified not to include frequency drift and sampling drift model if NTN UE could do compensation with a proper period. 
[bookmark: _Toc146741359]Proposal 9 	Do not consider frequency drift model and sampling drift model in Rel-18 NR NTN demodulation initial discussion. If much worse frequency error requirement and timing error requirement are agreed in RF and RRM, RAN4 could fatherly discuss corresponding channel model modification. 

2.1.3 Common configurations
Antenna Configuration
The SAN antenna configuration could follow Rel-17 discussion that both 1Tx1Rx and 1Tx2Rx could be considered. 1Tx1Rx could be prioritized if necessary. 
[bookmark: _Toc146741360]Proposal 10 	Take 1Tx1Rx and 1Tx2Rx for Rel-18 SAN antenna configuration and 1Tx1Rx could be prioritized if necessary. 
There are two types of VSAT in deployment, one is phase arrays and the other is parabolic. The phase array VSAT could support two linear polarization which could be assumed as 1Tx2Rx; the parabolic VSAT support circular polarization, but it is not so clear if two circular polarization could be supported simultaneously. Currently, only parabolic VSAT is discussed in RF session. It might be feasible to take 1Tx1Rx for parabolic VSAT for initial demodulation discussion. The input from satellite companies is needed. 
[bookmark: _Toc146741350]It is not clear about the parabolic VSAT antenna configuration. 
[bookmark: _Toc146741361]Proposal 11 	Take 1Tx1Rx for parabolic VSAT antenna configuration for initial demodulation discussion and input from satellite companies is needed.  

SCS for FR2 
For FR2, there are 3 SCS configurations (60kHz/120kHz/240kHz). In RRM discussion, the feasibility of 60kHz SCS has not been concluded. In that case, 60kHz SCS could be deprioritized during demodulation discussion. 
[bookmark: _Toc146741362]Proposal 12 	Deprioritize 60kHz SCS for Rel-18 NR NTN FR2 demodulation discussion.

2.2	NTN UE demodulation 
2.2.1	Requirement scope 
In Rel-18 NR NTN WID, only FR2 band deployment is introduced for DL side. Thus, only normal FR2 DL demodulation requirements could be considered. 
Regarding NTN FR2 band is FDD which is different from legacy TN FR2 band which is TDD, a new set of demodulation requirement should be introduced and TN FR2 requirements can not be reused. In that case, new demodulation requirements for DL channels should be introduced. 
The ATP requirements is usually to check the link adaption performance with multiple layers, but only one layer might be typical in NR NTN deployment, so the ATP performance might not be useful. 
The SDR requirements are used to defined for CA scenario which is not in the Rel-18 scope, so it could be discussed in later release. 
As for CSI reporting requirements, it is agreed in Rel-17 that no CSI feedback is needed for NTN deployment due to very long propagation delay (GSO) or very high satellite speed (NGSO). It could be followed also in NTN FR2 deployment. 
[bookmark: _Toc146741363]Proposal 13 	Define new NTN FR2 FDD demodulation requirements for PDSCH, PDCCH, and PBCH. 

In Rel-17, a table includes applicability for optional UE capability is captured in TS38.101-5 Table 8.2.1.1.2-1 including “NR NTN access (nonTerrestrialNetwork-r17)”, “NR NTN scenario support (ntn-ScenarioSupport-r17)”, “Increasing the number of HARQ processes (max-HARQ-ProcessNumber-r17)” and “Disabled HARQ feedback for downlink transmission (harq-FeedbackDisabled-r17)”. Currently, only VSAT is the target FR2 NTN UE but it is not clear if VSAT could be used in TN FR2 network. Anyway, it is no harm to add similar table for FR2 NTN UE to clarify which requirements will be applied. 
[bookmark: _Toc146741364]Proposal 14 	Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE. 	

2.2.2	PDSCH
In TN FR2-1 PDSCH requirements, following requirements are introduced:
· PDSCH with mapping type A: basic function performance.
· PDSCH repetition over multiple slots: target for URLLC scenario. 
· PDSCH with mapping type B: target for URLLC scenario.
· HST-DPS: target for HST deployment.
In NTN deployment, URLLC is not suitable due to long propagation delay and poor coverage. It is clear that HST requirement can’t be applied. Furthermore, the feasibility of CA use case in NTN has no conclusion. In that case, only PDSCH with mapping type A for single carrier could be introduced for NTN FR2 demodulation requirement. 
[bookmark: _Toc146741365]Proposal 15	Introduce PDSCH with mapping type A for single carrier requirements for Rel-18 NR NTN FR2 demodulation. Consider following common configurations for initial discussion:  
· [bookmark: _Toc146741366]SCS and CBW: Prioritize 120kHz SCS and 100MHz CBW
· [bookmark: _Toc146741367]Rank: 1
· [bookmark: _Toc146741368]Antenna configuration: 1Tx2Rx
· [bookmark: _Toc146741369]Modulation level: Prioritize 16QAM and QPSK. 

2.2.3	PDCCH
As discussed above on antenna configuration, only 1Tx should be assumed for SAN and there is no power saving study for NTN for now, then only 1Tx PDCCH demodulation requirements could be introduced for Rel-18 NR NTN FR2. In TN FR2 requirements, both aggregation level 2 and 4 are tested. In NTN deployment, maybe higher aggregation level is more feasible due to normally low SNR at receiver side. To save test effort, only aggregation level 4 requirement could be introduced.
[bookmark: _Toc146741370]Proposal 16 	Introduce PDCCH performance requirements for Rel-18 NR NTN FR2 demodulation. Consider following common configurations for initial discussion:
· [bookmark: _Toc146741371]SCS and CBW: Prioritize 120kHz SCS and 100MHz CBW
· [bookmark: _Toc146741372]Antenna configuration: 1Tx2Rx
· [bookmark: _Toc146741373]Aggregation level: 4

2.2.4 	PBCH
Current TN FR2 PBCH demodulation requirements include both SSB index known and unknown cases. It could be applied to NTN FR2 PBCH requirements either. Corresponding SCS could be 120kHz and 240kHz, and CBW can consider typical 100MHz. The antenna configuration could follow TN configuration which is 1Tx2Rx.
[bookmark: _Toc146741374]Proposal 17 	Introduce PBCH in case SSB index is known and unknown requirements for Rel-18 NR NTN FR2 demodulation. Consider following common configurations for initial discussion: 
· [bookmark: _Toc146741375]SCS and CBW: 120kHz and 240khz SCS, 100MHz CBW
· [bookmark: _Toc146741376]Antenna configuration: 1Tx2Rx
   

3. Conclusions
 In the previous sections we made the following observations: 
Observation 1	The SAN deployment is the same for both FR1 and FR2. The LEO600 could the worst case from the demodulation perspective.
Observation 2	In Rel-17, one set of SAN FR1 demodulation requirements is applied for both GSO and NGSO deployment regarding to UL pre-compensation capability.
Observation 3	RAN1 take LEO1200 as the target scenario for UL coverage enhancement for NTN FR1.
Observation 4	In Rel-17, FR1 NTN UE speed is limited to 120km/h for demodulation requirements.
Observation 5	In Rel-18 WID, FR2 NTN UE (VSAT) could also mobile and fixed.
Observation 6	There is frequency error requirement in UE RF and timing error requirement in RRM for NTN UE to secure the UL pre-compensation performance.
Observation 7	The demodulation test setup could be simplified not to include frequency drift and sampling drift model if NTN UE could do compensation with a proper period.
Observation 8	It is not clear about the parabolic VSAT antenna configuration.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The NTN UE capability of pre-compensation for UL transmission on frequency error and timing error is also applied for FR2 demodulation discussion.
Proposal 2 	The NTN UE capability of compensation for DL reception on frequency error for high Doppler scenario is assumed for FR2 demodulation discussion.
Proposal 3 	Assume the residual frequency error and timing error is small for initial analysis at current stage. Furtherly discussion is needed if final error requirements are much worse than FR1.
Proposal 4 	For Rel-18 FR2 NTN demodulation discussion, take mobile UE for GSO as the worst case, and take the NTN UE speed as 30km/h for initial discussion.
Proposal 5 	Take NTN-TDLA100 and NTN-TDLC5 for Rel-18 FR1 demodulation initial discussion.
Proposal 6 	Prioritize LOS channel model NTN-TDLC for Rel-18 NTN FR2 demodulation requirements.
Proposal 7 	Taken rural LOS scenario with 30o SAN elevation angle as worst case for FR2 channel model and take K = 8.4dB, delay spread = 3ns and the maximum Doppler spread = 833Hz for LOS channel configuration in initial simulations.
Proposal 8 	Take Rx phase noise impact into impairment results and companies could give proper values based on preferred PN model.
Proposal 9 	Do not consider frequency drift model and sampling drift model in Rel-18 NR NTN demodulation initial discussion. If much worse frequency error requirement and timing error requirement are agreed in RF and RRM, RAN4 could fatherly discuss corresponding channel model modification.
Proposal 10 	Take 1Tx1Rx and 1Tx2Rx for Rel-18 SAN antenna configuration and 1Tx1Rx could be prioritized if necessary.
Proposal 11 	Take 1Tx1Rx for parabolic VSAT antenna configuration for initial demodulation discussion and input from satellite companies is needed.
Proposal 12 	Deprioritize 60kHz SCS for Rel-18 NR NTN FR2 demodulation discussion.
Proposal 13 	Define new NTN FR2 FDD demodulation requirements for PDSCH, PDCCH, and PBCH.
Proposal 14 	Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE.
Proposal 15	Introduce PDSCH with mapping type A for single carrier requirements for Rel-18 NR NTN FR2 demodulation. Consider following common configurations for initial discussion:
	SCS and CBW: Prioritize 120kHz SCS and 100MHz CBW
	Rank: 1
	Antenna configuration: 1Tx2Rx
	Modulation level: Prioritize 16QAM and QPSK.
Proposal 16 	Introduce PDCCH performance requirements for Rel-18 NR NTN FR2 demodulation. Consider following common configurations for initial discussion:
	SCS and CBW: Prioritize 120kHz SCS and 100MHz CBW
	Antenna configuration: 1Tx2Rx
	Aggregation level: 4
Proposal 17 	Introduce PBCH in case SSB index is known and unknown requirements for Rel-18 NR NTN FR2 demodulation. Consider following common configurations for initial discussion:
	SCS and CBW: 120kHz and 240khz SCS, 100MHz CBW
	Antenna configuration: 1Tx2Rx
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