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1		Introduction
In RAN4#110bis meeting,  RAN4 initiated  the discussion on potentail  SAN RF requirement impact for  the objectives of Rel-19 NTN Phase 3 WI.  Initial agreements were captured in WF [1] as following:
	Issue 1-1-1: RedCap
Agreement: No SAN RF requirements impact due to introduction of Redcap.
Issue 1-2-1: Figures for regenerative payload
Agreement: Reuse current diagrams, clarifications may be needed.
Issue 1-2-2: Regenerative payload specification in RAN4
Agreement: There is some impact to the specification on definitions, diagrams, and scope, but there would not be RF requirements work. Some differentiation between regenerative and transparent definition might be required.
Issue 1-2-3: CU/DU split
Agreement: For the time being, if feeder link is part of the SAN seen as a black box, is not needed to consider the CU/DU split, and it is not necessary for RAN4 to define any requirements between CU/DU. Moreover, the split is a topic for RAN3, and CU/DU split for NTN is not part of the current WID.
DL coverage enhancements for FR1-NTN or FR2-NTN
Issue 1-3-1: Cell DTX
Issue 1-3-2: RF requirements enhancements for spatial domain techniques
Encourage companies to provide more inputs with beam switching delay and scenarios for deployment (switch pattern, RAN1 simulation assumption scenarios, etc.).
Consider e.g. analog/digital FR2/FR1 implementation.


In this contribution, views are provided for remaining open issues. 
2		Discussion
Objective 1: DL coverage enhancement 
For objective 1 DL coverage enhancement, RAN1 aims to introduce enhanced beam management schemes i.e. beam hoping and beam on/off as per cell basis.  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.  RAN1 still focused on the evaluation work, and antenna parameter assumption were also discussed over RAN1 as key parameter. 
It’s FFS whether any impact on SAN Tx requirements pending on further progress from RAN1.

Some companies raised the issue on the assumption on satellite beam switching delay. It’s unclear for us whether the issue/concern come from and also unclear for us what’s the relationship with objective 1 and the impact to RAN4 requirements. 
During Rel-18 NTN Ka band introduction, VSAT UE with different capability in term of beam steering capability considered. 
· Electronical beaming steering (phase-array antenna)
· Mechanical beam steering (parabolic antenna)  
· Typical value assumed in RRM requirement as 22 degree per seconds 
For Satellite side, Active Antenna System (AAS) was considered for SAN in both FR1 and FR2 as SAN Type 1-H, 1-O and 2-O were supported in RAN4 for FR1 L/S bands and FR2 like Ka band.  Both digital beamforming, analogy beamforming and hybrid beaming would be possible beaming technologies. For existing TN gNB with AAS, beam switching delay is assumed negligible for both FR1 and FR2. According to agreement in RAN1, phase array antenna was assumed for RAN1 evaluation. Satellite industry feedback are encouraged whether existing TN gNB assumption still valid or not for satellite beam switching delay assumption. If such assumption is still valid, then there is no SAN RF requirements impact expected. 
Observation 1: RAN1 still focus on evaluation work with SLS and LLS for objective 1 with associated assumption of satellite antenna parameters.   
Proposal 1: Companies are encouraged to bring input into RAN1 for evaluation work assumption including beam switching delay instead of RAN4. 
Proposal 2: Postpone the discussion on objective 1 until sufficient progress made by RAN1.  
Objective 2: Uplink Capacity/Throughput Enhancement for FR1-NTN
Objectives 2 “uplink enhancement” are major related to physical channel enhancement UL sides with potential uplink DFT-S-OFDM PUSCH enhancement with OCC (Orthogonal Cover Codes) . 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.  
Proposal 3: No SAN RF requirement impact foreseen for objective 2 “Uplink Capacity/Throughput Enhancement for FR1-NTN “.
Objective 3: Broadcast service via NR NTN
	3. Specify signaling of the intended service area of a broadcast service (e.g. MBS broadcast) via NR NTN [RAN2, RAN3]
· Specify SIB signalling to indicate the intended service area in case the satellite footprint covers a larger area. [RAN2]
· Specify the necessary signalling between CN and NG-RAN. [RAN3]


According to the WID objective, this objective is related to high layer signaling part and no RAN4 involvement required. 
Proposal 4: No SAN RF requirement impact for objective 3 “Broadcast service via NR NTN”.
Objective 4: Regenerative payload
In RAN4#110bis, RAN4 reached consensus that no SAN RF requirements impact with regenerative payload as requirement design principle in previous release treating SAN as black box which can be transparent and compatible for both cases with payload on GW or payload over satellite.   Meanwhile some update on RAN4 SAN RF specification TS 38.108 maybe required to ensure the SAN requirements applicable for both cases. 
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
[image: ][image: ]
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
Above “NTN payload ” can be regenerative payload or transparent payload. 
Proposal 4: No update required for TS 38.108 section 4 “requirements reference points diagrams”.
In existing TS 38.108, SAN definition as following:
	TS 38.108 v 18.2.0 
3.1 Definitions
satellite: A space-borne vehicle embarking a bent pipe payload or a regenerative payload telecommunication transmitter, placed into Low-Earth Orbit (LEO) or Geostationary Earth Orbit (GEO). 
Satellite Access Node: node providing NR user plane and control plane protocol terminations towards NTN Satellite capable UE, and connected via the NG interface to the 5GC. It encompass a transparent NTN payload on board a NTN platform, a gateway and gNB functions.
satellite-gateway: An earth station or gateway is located at the surface of Earth, and providing sufficient RF power and RF sensitivity for accessing to the satellite. 



To be compatible for both regenerative and transparent payload over satellite, the definition of SAN can be updated s following.
Proposal 5: Update SAN definition in TS 38.108 as following:
“Satellite Access Node: node providing NR user plane and control plane protocol terminations towards NTN Satellite capable UE, and connected via the NG interface to the 5GC. It encompasses a transparent or regenerative NTN payload on board a NTN platform, a gateway and gNB functions.”
3		Conclusion
In this contribution, views are provided for remaining open issues on SAN RF requirement impact. 
Observation 1: RAN1 still focus on evaluation work with SLS and LLS for objective 1 with associated assumption of satellite antenna parameters.   
Proposal 1: Companies are encouraged to bring input into RAN1 for evaluation work assumption including beam switching delay instead of RAN4. 
Proposal 2: Postpone the discussion on objective 1 until sufficient progress made by RAN1.  
Proposal 3: No SAN RF requirement impact foreseen for objective 2 “Uplink Capacity/Throughput Enhancement for FR1-NTN “.
Proposal 4: No update required for TS 38.108 section 4 “requirements reference points diagrams”.
Proposal 5: Update SAN definition in TS 38.108 as following:
“Satellite Access Node: node providing NR user plane and control plane protocol terminations towards NTN Satellite capable UE, and connected via the NG interface to the 5GC. It encompasses a transparent or regenerative NTN payload on board a NTN platform, a gateway and gNB functions.”
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