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1		Introduction
For Rel-19 NTN Phase 3 WI, the detailed objectives as following:
	The objectives of the work item are the following:

1. [bookmark: _Hlk153196886]Study and specify if beneficial downlink coverage enhancements targeting support for additional reference satellite payload parameters covering both GSO and NGSO constellations operating in FR1-NTN or FR2-NTN [RAN1, RAN2, RAN4]
· Define additional reference satellite payload parameters assuming power sharing among satellite beams or different satellite beam patterns/size (i.e. wide or narrow) across the satellite footprint, such that satellite beams may not all be simultaneously active or may be active below the nominal EIRP density per satellite beam (see section 6.1.1 in TR 38.821) due to limited power and limited feeder link bandwidth.
· Define the corresponding power sharing assumptions and necessary link level and system level evaluation methodology and relevant KPIs for evaluations of the coverage, to allow for identification of physical channels/signals and system-level aspects that need enhancements and the corresponding needed improvements.
· Study and if needed specify solutions, including link level enhancements for FR1-NTN (e.g. for PDCCH, PDSCH) and/or system level enhancements for FR1-NTN and/or FR2-NTN, allowing dynamic and flexible power sharing between satellite beams or different satellite beam patterns/size (i.e. wide or narrow) across the satellite footprint.
· Notes for this objective:
· SSB channel enhancement is not considered
· Antenna gain of UE shall be assumed to be -5.5dBi in case of smartphone in FR1-NTN, the UE is assumed to be a full duplex UE, and at least 2Rx are considered at the UE
· NGSO to be considered in priority: LEO Set-1 @ 600 km
· Rel-18 network energy saving techniques should be considered as baseline in the system level study


2. Uplink Capacity/Throughput Enhancement for FR1-NTN [RAN1, RAN2, RAN4]
· Study then specify, if beneficial, DFT-s-OFDM PUSCH enhancements via Orthogonal Cover Codes (OCC)
· Determine the achievable capacity improvement to be targeted taking into account realistic impairments (e.g. Doppler, time variation, phase distortion, etc)
· Specify necessary signalling, if needed 
· Update RF requirements accordingly, if needed
· Note: The study can consider orthogonal cover codes across OFDM symbols, across slots, and/or within an OFDM symbol.
· Note: the study phase is targeted to be completed by RAN#104
· Notes for this objective:
· The enhancement is not targeting improvements/impacts of MU-MIMO capability
· The enhancement is not targeted to PUSCH DMRS
· No enhancement for initial access
· Enhancements to PRACH are not in scope.
· This feature may be applicable for UEs operating in terrestrial networks based on a common design


3. Specify signaling of the intended service area of a broadcast service (e.g. MBS broadcast) via NR NTN [RAN2, RAN3]
· Specify SIB signaling to indicate the intended service area in case the satellite footprint covers a larger area. [RAN2]
· Specify the necessary signaling between CN and NG-RAN. [RAN3]


4. [bookmark: _Hlk153358806]Support of regenerative payload [RAN3, RAN2, RAN4]
· Specify the support of gNB on board in TS 38.300
· Specify, if needed, any necessary enhancements related to the intra and inter-gNB mobility, especially for Xn interface over feeder link or over ISL. [RAN3]
· Note: if any additional necessary stage-3 specifications impact for e.g. NGAP is identified, RAN3 will handle it.


5. Support of Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands [RAN4, RAN1]
· For full-duplex FDD RedCap and eRedCap UEs, define the RF and RRM requirements [RAN4]
· For HD-FDD RedCap UEs and eRedCap UEs, check whether any essential changes are needed for their support (i.e. focusing on HD collision rules) by end of Q2/2024 [RAN1]
· Depending on feasibility assessment above, define the RF and RRM requirements [RAN4]
· Notes for this objective:
· GNSS (Global Navigation Satellite Systems) capabilities and simultaneous GNSS and NR-NTN operation is supported in RedCap/eRedCap UE.


In this contributions, inital views on SAN RF impact for Rel-19 NTN phase 3 WI were provided. 
2		Discussion
Objective 1 for downlink coverage enhancement, RAN1 initiated the discussion with agreed satellite parameters for system level and link level evaluation.  The purpose is to enable dynamic and flexible power sharing between satellite beams or different satellite beam patterns/size (i.e. wide or narrow) across the satellite footprint.  It’s FFS whether any impact on SAN Tx power requirements pending on further progress from RAN1.
Observation 1: It’s FFS whether any SAN Tx power requirements for objective 1 with power sharing between satellite beams or different satellite beam patterns/size (i.e. wide or narrow) across the satellite footprint.  
Objectives 2 “uplink coverage enhancement” are major related to physical channel enhancement UL sides with potential new uplink DFT-S-OFDM waveforms. Pending on the progress in RAN1, this physical layer enhancement on PUSCH may have impact to RAN4 UL demodulation requirements.  No SAN RF requirements impact is expected for objective 2.  
Objective 3 “broadcast service” has no impact to RAN4. 
Objective 5 “RedCap with NR NTN operation”, even for TN RedCap supporting, no BS RF requirements identified in previous releases.  We didn’t observe any impact from RAN4 SAN RF requirements perspective. 
Observation 2: No RAN4 SAN RF requirements impact foreseen for Rel-19 NTN Phase-3 WI Objectives 2, 3 and 5.
For objective 4 “regenerative payload over satellite”: 
	Support of regenerative payload [RAN3, RAN2, RAN4]
· Specify the support of gNB on board in TS 38.300
· Specify, if needed, any necessary enhancements related to the intra and inter-gNB mobility, especially for Xn interface over feeder link or over ISL. [RAN3]
· Note: if any additional necessary stage-3 specifications impact for e.g., NGAP is identified, RAN3 will handle it.


In previous release, satellites are served as repeater with gNB payload on the ground/gateway. 
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Figure 4.7-1 from TR 38.811 : Satellite/aerial with bent pipe payload and gNB on the ground 
[image: ]
Figure 4.7-2 from TR 38.811: Satellite/aerial with gNB on board
From RAN4 SAN RF requirements perspective, we have discussed the reference architecture for SAN RF requirements in the end of RAN4 made following conclusion under previous release:
	WF in R4-2108099
Topic #1: NTN Architecture Aspects
Proposal 1-1-3-1: RAN4 confirms the baseline assumption that from RF Tx, Rx requirements (for conductive RF requirements) perspective, NTN-Payload RF, Feederlink, GW, Non-NTN infrastructure gNB shall be considered as single entity. 
· Note: The detailed test set-up can be further discussed. Further confirmation still required for OTA based RF requirements if introduced.
WF in R4-2120771
Topic #4: NTN TR and TS Titles and Content
a. Issue 4-1-1: Titles and Scope of NTN NR TR and TS (general) – candidate proposals for (Satellite payload + feeder link + GW + Non-NTN infrastructure gNB)
Agreement: “Satellite Access Node” agreed to use for RAN4 requirements and spec title for the box of Satellite payload + feeder link + GW + Non-NTN infrastructure gNB.


With above assumption in previous release, we believe existing RAN4 SAN RF requirements are forward compatible for both cases with and w/o gNB on board since “NTN-Payload RF, Feederlink, GW, Non-NTN infrastructure gNB” consider a single entity as SAN (satellite access node). 
Observation 3: From RAN4 SAN RF requirements perspective, NTN payload is treated together as single node/entity (SAN) regardless of payload on satellite or payload on the ground. 
Observation 4: Existing RAN4 SAN RF requirements can be applied for the case with gNB on board. 
From RAN4 SAN RF requirement reference point perspective, it’s aligned with RAN3 architecture which consist of gateway and satellite component for previous release. 


Figure 16.14.1-1 from TS 38.300 v 18.1.0: Overall illustration of an NTN
                               (NOTE 1:	Figure 16.14.1-1 illustrates an NTN; RAN4 aspects are out of scope.)
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Figure 4.3.1-1/ Figure 4.3.2-1  from TS 38.108: Radiated and conducted reference points for SAN type 1-H/1-O
In Rel-19 with regenerative payload over satellite, satellites are served with gNB on board.  It’s FFS whether any impact to RAN3 architecture given RAN3 work will be started from Q3’24. 
From RAN4 SAN RF conformance test perspective, some update required to be aligned with the assumption of gNB on board i.e. no gateway emulators required which can be further discussed over SAN RF conformance phase. 
Observation 5: FFS whether RAN4 SAN RF requirements reference points need to be updated or not pending on further progress from RAN3/RAN2. 
Observation 6: SAN RF conformance test procedure/set-up may need to be updated with the assumption of gNB on board i.e., no gateway emulator.
3		Conclusion
In this contributions, inital views on SAN RF impact for Rel-19 NTN phase 3 WI were provided. 
Observation 1: It’s FFS whether any SAN Tx power requirements for objective 1 with power sharing between satellite beams or different satellite beam patterns/size (i.e. wide or narrow) across the satellite footprint.  
Observation 2: No RAN4 SAN RF requirements impact foreseen for Rel-19 NTN Phase-3 WI Objectives 2, 3 and 5.
Observation 3: From RAN4 SAN RF requirements perspective, NTN payload is treated together as single node/entity (SAN) regardless of payload on satellite or payload on the ground. 
Observation 4: Existing RAN4 SAN RF requirements can be applied for the case with gNB on board. 
Observation 5: FFS whether RAN4 SAN RF requirements reference points need to be updated or not pending on further progress from RAN3/RAN2. 
Observation 6: SAN RF conformance test procedure/set-up may need to be updated with the assumption of gNB on board i.e., no gateway emulator (this part can be further discussed in SAN RF conformance phase).
Table 1: Summary of expected SAN RF impact 
	Objectives
	Expected SAN RF impact

	Objective 1: DL coverage enhancement 
	FFS impact on SAN Tx power pending on RAN1 design on SAN per beam power sharing schemes 

	Objective 2: UL coverage enhancement
	No impact

	Objective 3: Broadcast service over NTN
	No impact 

	Objective 4: regenerative Payload
	FFS impact on SAN RF requirement reference point defintion pending on progress from RAN3/RAN2
FFS on the impact for SAN RF conformance test procedure/set-up

	Objective 5: Redcap over NTN
	No impact
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