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Introduction
The NTN WI is presented in [1], where the following RAN4 objectives are defined:
	4.1.4	RAN4
Study the framework how NTN core requirements are defined.

Specify the following requirements [RAN4] (Note 1)
· UE RRM core requirements 
· Study and identify which bands may be potentially relevant to NTN including: 
· Analysis of regulations in the spectrum considered
· Adjacent channel co-existence 
· Considering the potential bands to be used as example for the WID:
· Specify needed generic RF core requirements for the network and the UE such that adjacent channel co-existence scenarios are met and performance of other RF parameters (RX performance, TX signal quality etc.) are subject to acceptable minimum requirements 

· Investigate and specify UE timing & frequency pre compensation accuracy requirements as needed [RAN4].

Note 1: It is assumed that this work item will be frequency agnostic and therefore we can consider that NTN can operate in FR1 or FR2 ranges. Defining NR bands for NTN should be included as part of dedicated Rel-17 RAN4 led work items including an analysis of regulations in spectrum considered, which bands 3GPP should specify, as well as potential co-existence between NR terrestrial and satellite
Note 2: The spectrum usage on the service link for HAPS might be a different spectrum allocation than for Satellite. 



In this contribution we present discussion of some open issues for PDSCH demodulation requirements. 


Discussion
RAN4 #104-e agreed a WF with several topics [2]:Issue 2-1-1: PDSCH requirements for GEO and LEO
· Proposals
· Option 1: Define the requirements for LEO only
· Option 2: Define the requirements for LEO and GEO separately if time-varying propagation delay is assumed
· Agreements: 
· Further discuss in next meeting.
Issue 2-1-2: Applicability rules for LEO requirements

· Agreements: 
· If define the requirements for LEO only, the following applicability rules are aggregable.
UE-NR-Capability-v1700
Applicability
nonTerrestrialNetwork-r17
ntn-ScenarioSupport-r17

Supported
GSO only
FFS

NGSO only
UE needs to pass the additional LEO test in TS38.101-5 and TS38.101-4 requirements

N/A
Note: N/A means UE supports both GSO and NGSO
UE needs to pass the additional LEO test in TS38.101-5 and TS38.101-4 requirements
Not supported
N/A
UE needs to pass TS38.101-4 requirements only
· Further discuss the applicability of GSO only in next meeting.
Issue 2-2-1: K_offset value
· Proposals
· Option 1: To discuss the specific K_offset values based on the elevation angle
· Option 2: Define the requirements for LEO and GEO separately if time-varying propagation delay is assumed
· Agreements: 
· Select the K_offset value equal to or greater than twice the satellite-UE one-way delay
· Further discuss the specific K_offset values based on the elevation angle.









Issue 2-3-1: Modulation order
· Proposals
· Option 1: Further consider 64QAM
· Option 2: Do not consider 64QAM
· Agreement: 
· Further consider 64QAM as 2nd priority 
Sub-topic 2-4:
Issue 2-4-1: SCS/CBW set
· 	Proposals
· Option 1: Further consider 20MHz CBW for 30kHz SCS
· Option 2: Do not consider new case for 20MHz CBW for 30kHz SCS
· Agreement: 
· FFS whether 30kHz need to be considered

Sub-topic 2-5:
Issue 2-5-1: Antenna configuration
· Agreements: 
· Consider SAN 1Tx-UE 2Rx for PDSCH demodulation


It has been discussed how to define PDSCH requirements for GEO an LEO. LEO is very different to the TN case because of the high speed of the satellite compared to the UE, whereas GEO remains stationary compared to the earth. Difference between GEO and TN seems to be mainly much longer round trip time due to the height of the GEO satellite orbit. Hence there doesn’t seem to be a major reason to introduce GEO requirements in addition to the legacy TN ones. We propose to define requirements only for LEO case.
Proposal 1:  Define NTN PDSCH demodulation requirements for LEO only.
Applicability rules for LEO requirements have been discussed in previous RAN4. Otherwise the proposal is agreed but the GSO only case was left to wait for the agreement related to Doppler shift due to satellite motion. Considering the discussion above the legacy requirements should be enough for GSO.
Observation 1: Legacy requirements can be applied for GEO, no need for LEO requirements.
K_offset values have been discussed based on the two options above. There is agreement that the K_offset should be at least twice the satellite one-way delay. It has also been proposed that K_offset should depend on elevation angle, which has been left for further discussion. This issue should be discussed after the elevation angle issue in general has been concluded. We discuss the elevation angles in our accompanying contribution [5]. 
Modulation order for NTN PDSCH demodulation requirements has been discussed and agreement reached to further discuss 64QAM as secondary priority. 64QAM support in general has been discussed and an agreement has been made in RAN4 #102-e to make 64QAM as optional per band. However if we look at the link budget results in TR 38.821 [3], they clearly show that SNRs required by 64QAM do not exist in any of the cases with 2GHz carrier frequency. Hence the the priority of this discussion should be indeed low.
Observation 2: The link budget results in TR 38.821 [3] clearly show that SNRs required by 64QAM do not exist in any of the cases with 2GHz carrier frequency.
There is agreement to select 15kHz SCS and 10MHz bandwidth and consider 30kHz SCS with 20MHz bandwidth as additional case. Existing specification has only one RMC with 64QAM for 30kHz PDSCH. Hence if 30kHz and QPSK/16QAM requirements are desired then new RMC:s would need to be introduced. 
Observation 3: Existing specification has only one RMC with 64QAM for 30kHz PDSCH.


Conclusion
This contribution discusses aspects related to NTN PDSCH demodulation requirements for NTN and has the following proposal and observations:
Proposal 1:  Define NTN PDSCH demodulation requirements for LEO only.
Observation 1: Legacy requirements can be applied for GEO, no need for LEO requirements.
Observation 2: The link budget results in TR 38.821 [3] clearly show that SNRs required by 64QAM do not exist in any of the cases with 2GHz carrier frequency.
Observation 3: Existing specification has only one RMC with 64QAM for 30kHz PDSCH.
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