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1	Introduction
In the last RAN4 meeting, companies have detailed discussions on the non-terrestrial network demodulation requirements. A WF [1] was agreed to capture all agreements for UE PDSCH demodulation requirement issues.
	Issue 3-2-3: Enhancement on HARQ
· Proposals: Do you agree to just verify the functionality with disabled HARQ, e.g., schedule a low code rate
· Option 1: Yes 
· Option 2: No (please specify the reasons if any) 
· Agreement:
· Disable HARQ with number of re-Tx set to 1 to avoid defining a special test as the start point
Issue 3-2-4: SCS/CBW set for PDSCH requirements
· Proposals
· Option 1: Only consider 15kHz SCS/10MHz  
· [bookmark: _Hlk96689722]Option 2: In addition to 15kHz SCS/10MHz, need to further consider 30kHz SCS: 20MHz 
Moderator’s note: Do we need to align the SCS/CBW set for UL and DL?
· Agreement:
· [bookmark: _Hlk96689729]Select 15kHz SCS/10MHz, further discuss whether to consider 30kHz SCS/ 20MHz
Issue 3-2-5: Modulation order for PDSCH requirements
· Proposals
· Option 1: Only consider QPSK and 16QAM  
· Option 2: In addition to QPSK and 16QAM, need to further 64QAM 
· Agreement:
·  Consider QPSK and 16QAM, further discuss whether to consider 64QAM.



Meanwhile, it was also agreed on no PBCH/PDCCH/CSI reporting requirement for NTN UE demodulation.
	Issue 3-3-1: Whether to define the PBCH requirements
· Agreement: 
· Do not define PBCH requirements
Issue 3-3-2: Whether to define the PDCCH requirements
· Agreement: 
· Do not define PDCCH requirements
Issue 3-4-1: CSI reporting requirements
· Agreement: 
· Do not define CSI reporting requirements



In this contribution, we mainly discussed the left open issues for UE PDSCH requirement. All other general issues please refer to our correlated contribution [2]. 
2	Discussion
2.1 Scenarios 
During the last RAN4 meeting’s discussion, companies had different views on whether to define PDSCH requirement for both GEO and LEO requirements. Followings are candidate options listed in the WF [1]:
	· Proposals
· Option 1: Only define requirements for LEO
· Option 2: Define requirements for GEO and LEO separately
· Option 3: Define one set requirements which are applicable for LEO and GEO (Moderator’s note: please explain how to define one requirement to apply for LEO and GEO if select this option)



From the table in TS 38.811, comparing GEO and LEO in S band, we observed that the altitude, delay, doppler shift are probably the most significant differences that are related to RAN4. 
Table 5.3.5-1: Summary of Doppler shift, Doppler Shift variation and propagation delay for LEO at 600 km, GEO and HAPS
	
	Deployment-D1
	Deployment-D2
	Deployment-D3
	Deployment-D4
	Deployment-D5
	Cellular ( 10 km Radius)

	Platform orbit and altitude when relevant
	GEO at 35 786 km
	GEO at 35 786 km
	Non-GEO down to 600 km
	Non-GEO down to 600 km
	Airborne vehicle up to 20 km
	

	Frequency band 
	Ka band
	S band
	S band
	Ka band
	S band (Below 6 GHz)
	S band

	Max One way Propagation delay (ms) 
	Bentpipe: 272.37 ms
gNB on board: 135.28 ms
	272.37 ms
	14.204 ms
	14.204 ms
	1.526 ms
	0.03333 ms

	Max Differential delay (ms) 
	16 (between Edge of satellite coverage and Nadir)
	16 (between Edge of satellite coverage and Nadir)
	4.44 (between Edge of satellite coverage and Nadir)
	4.44 (between Edge of satellite coverage and Nadir)
	0.697 (between Edge of satellite coverage and Nadir)
	0.00333(between cell centre and cell edge) equal to maximum delay

	Max Doppler shift in kHz
	For plane
@ 20 GHz: +/- 18.51 kHz 
@30 GHz: +/- 27.7 kHz 
	For plane
1.851 kHz @ 20 GHz
	+/- 48 kHz
	@20 GHz : +/- 480 kHz
@30 GHz : +/- 720 kHz 
	@ 2 GHz: +/- 100 Hz mainly due to platform motion
	In case of UE on  board a high speed train:
+/- 925 Hz

	% of the carrier frequency (Ratio of Doppler Shift over the central signal frequency 
	10-4 %
	10-4 %
	0.0024%
	0.0024%
	
	

	Max Doppler variation in Hz/s. 
	Negligible
	Negligible
	-544 Hz/s @ 2 GHz
	-5.44 kHz/s @ 20Ghz (Downlink) 
-8.16 kHz/s @30 GHz (uplink)
	Negligible
	Negligible



NOTE :	In some cases like UE on board an aircraft during taking off, the acceleration can add a supplementary Doppler variation in absolute value of respectively 262 Hz/s @ 20 Ghz, and 393 Hz/s @ 30 GHz.
While, given that the max one-way delay and max differential delay are not going to affect the demodulation performance, it is a little bit redundant to have two test cases just to verify different Doppler shift values. Considering that the UE will have rather the same behaviour on the demodulation processing, but worse performance due to high satellite motion velocity for LEO, we propose to have just one test case (one requirement) for LEO only. 
However, the applicability rule is necessary as there are two different UE capabilities for GSO and NGSO. Here is the description from The TS38.306/331 V17.0.0:
	nonTerrestrialNetwork-r17
Indicates whether the UE supports NR NTN access. If the UE indicates this capability the UE shall support the following NTN essential features, i.e., timer extension in MAC/RLC/PDCP layers and RACH adaptation to handle long RTT, acquiring NTN specific SIB and more than one TAC per PLMN broadcast in one cell.
	UE
	No
	No
	No

	ntn-ScenarioSupport-r17
Indicates whether the UE supports the NTN essential features in GSO scenario or NGSO scenario. If a UE does not include this field but includes nonTerrestrialNetwork-r17, the UE supports the NTN essential features for both GSO and NGSO scenarios, and also supports mobility between GSO and NGSO scenarios.

Editor's Note: FFS on if ntn-ScenarioSupport-r17 also indicates all NTN optional features UE indicates have been supported in the corresponding scenario(s)
	UE
	No
	No
	No
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According to the description of UE capability ‘nonTerestrialNetwork-r17’ and ‘ntn-ScenarioSupport-r17’, if a UE supports ‘nonTerestrialNetwork-r17’ but has no field for ‘ntn-ScenarioSupport-r17’, then it indicates a support on both GSO and NGSO. If a UE indicates its support on ‘nonTerestrialNetwork-r17’ and ‘ntn-ScenarioSupport-r17’, then it is clear what exact scenario it can support. If a UE indicates its support on both ‘nonTerestrialNetwork-r17’ and ‘ntn-ScenarioSupport-r17’, then this UE can not support NTN.
Considering that the channel model for GEO is similar to that of TN scenario, UEs that pass the TN demodulation requirements are expected to pass the NTN GEO test (if any). But LEO is quite different from TN. In this case, we propose to have the following applicability rule along with only one requirement of LEO scenario for NTN PDSCH:
Table 2.1-1 Proposed applicability rule for one additional LEO test
	UE-NR-Capability-v1700
	Applicability

	nonTerrestrialNetwork-r17
	ntn-ScenarioSupport-r17
	

	Supported
	GSO and NGSO
	UE needs to pass the additional LEO test and TS38.101-4 requirements

	
	GSO only
	UE needs to pass TS38.101-4 requirements only

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

	
	N/A
	UE needs to pass the additional LEO test and TS38.101-4 requirements

	Not supported
	N/A
	UE needs to pass TS38.101-4 requirements only



Therefore, we propose the following:
Proposal 1: Introduce one requirement for LEO only with the following applicability rules:
	UE-NR-Capability-v1700
	Applicability

	nonTerrestrialNetwork-r17
	ntn-ScenarioSupport-r17
	

	Supported
	GSO and NGSO
	UE needs to pass the additional LEO test and TS38.101-4 requirements

	
	GSO only
	UE needs to pass TS38.101-4 requirements only

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

	
	N/A
	UE needs to pass the additional LEO test and TS38.101-4 requirements

	Not supported
	N/A
	UE needs to pass TS38.101-4 requirements only



3	Summary
To summarize, here is our proposal:
Proposal 1: Introduce one requirement for LEO only with the following applicability rules:
	UE-NR-Capability-v1700
	Applicability

	nonTerrestrialNetwork-r17
	ntn-ScenarioSupport-r17
	

	Supported
	GSO and NGSO
	UE needs to pass the additional LEO test and TS38.101-4 requirements

	
	GSO only
	UE needs to pass TS38.101-4 requirements only

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

	
	N/A
	UE needs to pass the additional LEO test and TS38.101-4 requirements

	Not supported
	N/A
	UE needs to pass TS38.101-4 requirements only



References
[1]	R4-2207464 WF on general and NTN UE demodulation requirements, Qualcomm Incorporated

image2.png
UE-NR-Capability-v1700 SEQUENCE

inactiveStateP0-Determination-rl? ENUMERATED {supported}
highspeedParameters-v1700 HighSpeedParameters-v1700
powSav-Parameters-v1700 PowSav-Parameters-v1700
mac-Parameters-v1700 MAC-Parameters-v1700
ims-Parameters-v1700 IMS-Parameters-v1700
measAndMobParameters-v1700 MeasAndMobParameters-v1700
qoe-Parameters-rl7 QoE-Parameters-rl
redCapParameters-r17 RedCapParameters-rll
ra-sDr-r17 ENUMERATED {supported}
srb-SDT-rl7 ENUMERATED {supported;
GNB-31ideRTT-BasedPDC-r17 ENUMERATED {supported:
bh-RLE-RecoveryDetection-Indication-rl7 ENUMERATED {supported)
nrdc-parameters-v1700 NRDC-Parameters-v1700
bap-Parameters-v1700 BAP-Parameters-v1700
musimGapPreference-rll ENUMERATED {supported}
musimLeaveConnected-rl7 ENUMERATED {supported
mbs-Parameters-rl7 MBS-Parameters-rl7
nonTerrestrialNetwork-rl? ENUMERATED {supported;
sliceInfoforCellReselection-r17 ENUHERATED {supported

nonCriticalExtension SEQUENCE {




