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1. Introduction
This contribution aims to clarify the Release baseline for NR NTN capable devices regarding phase continuity requirements for DMRS bundling.
2. [bookmark: _Ref31104997]Discussion
Ongoing RAN5 NR NTN Work Item NR_NTN_solutions_plus_CT-UEConTest, “Solutions for NR to support non-terrestrial networks (NTN)” (UID-960074), is a Release 17 WI what means that definition of corresponding test cases in TS 38.521-5 [1], should be based on latest Release 17 version of core specs TS 38.101-5 [2].
[bookmark: _Ref165972103]Observation 1. RAN5 NR NTN WI is Release 17 and therefore corresponding test cases definition should be based on Release 17 core specs requirements.

Regarding transmit modulation quality section 6.4.2 in TS 38.101-5 [2], it just indicates that requirements for FR1 TN devices defined in TS 38.101-1 [3] apply:
	[bookmark: _Toc97562295][bookmark: _Toc104122522][bookmark: _Toc104205473][bookmark: _Toc104206680][bookmark: _Toc104503640][bookmark: _Toc106127571][bookmark: _Toc123057936][bookmark: _Toc124255231][bookmark: _Toc124255422][bookmark: _Toc124255559][bookmark: _Toc131688397][bookmark: _Toc137373039][bookmark: _Toc138884982][bookmark: _Toc145689799][bookmark: _Toc155376518][bookmark: _Toc161671951]6.4.2	Transmit modulation quality
The requirements for transmit modulation quality defined in 3GPP TS 38.101-1 [5] clause 6.4.2 shall apply for NTN satellite UE.



Going to section 6.4.2 in Release 17 version of TS 38.101-1 [3], the following subsections can be found:
· 6.4.2.0	 	General	
· 6.4.2.1	 	Error Vector Magnitude
· 6.4.2.1a 		Error Vector Magnitude including symbols with transient period	
· 6.4.2.2	 	Carrier leakage	
· 6.4.2.3 		In-band emissions	
· 6.4.2.4 		EVM equalizer spectrum flatness	
· 6.4.2.4.1 	Requirements for Pi/2 BPSK modulation	
· 6.4.2.5	 	Phase continuity requirements for DMRS bundling	
Where there is a specific subsection for phase continuity requirements for DMRS bundling what in principle suggests that a specific test case should be defined in TS 38.521-5 [1], under NR_NTN_solutions_plus_CT-UEConTest WI, applicable to Release 17 NR NTN devices.
[bookmark: _Ref165972104]Observation 2. Latest Release 17 NR NTN core specs TS 38.101-5 [2] suggests that transmit modulation quality - phase continuity requirements for DMRS bundling should apply to Release 17 NR NTN UEs.
However, in latest Release 18 version of core specs TS 38.101-5 [5], by change request R4-2403866 [4], the following exceptions have been defined in section 6.4.2 regarding Phase continuity requirements for DMRS bundling:
	6.4.2	Transmit modulation quality
6.4.2.1	General
The requirements for transmit modulation quality defined in 3GPP TS 38.101-1 [5] clause 6.4.2 shall apply for NTN satellite UE except for clause 6.4.2.5.
6.4.2.2	Phase continuity requirements for DMRS bundling
For bands that NTN UE indicates the support of DMRS bundling, when the NTN UE is configured with DMRS bundling, the maximum allowable difference between the measured phase value in any slot p-1 and slot p, or slot 0 and any slot p for each antenna connector shall satisfy the requirements as listed in Table 6.4.2.5-1 of TS 38.101-1 [5] for the measurement conditions defined in Table 6.4.2.5-2 of TS 38.101-1 [5], within a measurement time window limited by the UE capability of maximum duration for DMRS bundling [maxDurationDMRS-Bundling-r17] for GSO scenario and [maxDurationDMRS-Bundling-NTN-NGSO-r18] for NGSO scenario , and defined for each frequency band separately. The phase value for each slot is measured as shown in Annex F.9 of TS 38.101-1 [5]. These requirements apply to PUCCH and PUSCH transmissions with DFT-s-OFDM and CP-OFDM waveforms.
The above requirements are applicable when all the following conditions are met within the measurement time window:
-	RB allocation in terms of length and frequency position does not change, and intra-slot and inter-slot frequency hopping is not activated.
-	Modulation order does not change.
-	No network commanded TA takes effect.
-	The TPMI precoder does not change.
-	There is no change in UE transmission power level, and no change in the level of P-MPR applied by the UE.
-	UE is not scheduled with uplink transmission of other physical channel/signal in-between the PUSCH or PUCCH transmissions.
-	Doppler conditions are set to zero and delay conditions are set to constant.



Those exceptions make specific clarifications regarding the doppler  and delay conditions and also differentiations between GSO and NGSO where only clarifications for NGSO has a clear dependency with Release 18 specification (measurement time window shall be limited by the UE capability [maxDurationDMRS-Bundling-NTN-NGSO-r18] for NGSO scenario). 
[bookmark: _Ref165972105]Observation 3. However, latest Release 18 NR NTN core specs TS 38.101-5 [5] suggests that phase continuity requirements for DMRS bundling should apply from Release 18 and onwards NR NTN UEs, with a specific Release 18 exception applicable only to NGSO.

The justifications made in the change request cover page in [4] suggest that “Current Phase continuity requirements specified in clause 6.4.2.5 of TS 38.101-1 are not applicable to NTN UE”. However, not having made any equivalent clarification in Release 17 core specs TS 38.101-5 [2] sets unclear the following aspects:
· Whether Phase continuity requirements for DMRS bundling should apply for Release 17 NR NTN UEs or not.
· If they must apply in Release 17, then it is unclear:
· Whether UE capability of maximum duration for DMRS bundling [maxDurationDMRS-Bundling-r17] should apply for both GSO and NGSO
· Or 
· Whether the test case should only be defined for GSO.
· What are the doppler and delay conditions to apply.
· If they must not apply in Release 17, then it is unclear:
· Why the following clarification has not been introduced in Release 17 core specs TS 38.101-5 [2]:
	6.4.2	Transmit modulation quality
The requirements for transmit modulation quality defined in 3GPP TS 38.101-1 [5] clause 6.4.2 shall apply for NTN satellite UE except for clause 6.4.2.5.



[bookmark: _Ref165972106]Observation 4. The following aspects are then unclear for Release 17 NR NTN UEs regarding phase continuity requirements for DMRS bundling: the applicability and if so the orbit types, the doppler conditions and the delay conditions.
With all these open questions, it is suggested to send an LS to RAN4 seeking for clarification.
[bookmark: _Ref165972107]Proposal 1. Send an LS to RAN4 to confirm if Phase continuity requirements for DMRS bundling should apply for Release 17 NR NTN UEs and if so to provide clarifications on the orbit and the propagation conditions.

3. Conclusion
The following observations and proposals were made in this contribution. 
Observation 1. RAN5 NR NTN WI is Release 17 and therefore corresponding test cases definition should be based on Release 17 core specs requirements.
Observation 2. Latest Release 17 NR NTN core specs TS 38.101-5 [2] suggests that transmit modulation quality - phase continuity requirements for DMRS bundling should apply to Release 17 NR NTN UEs.
Observation 3. However, latest Release 18 NR NTN core specs TS 38.101-5 [5] suggests that phase continuity requirements for DMRS bundling should apply from Release 18 and onwards NR NTN UEs, with a specific Release 18 exception applicable only to NGSO.
Observation 4. The following aspects are then unclear for Release 17 NR NTN UEs regarding phase continuity requirements for DMRS bundling: the applicability and if so the orbit types, the doppler conditions and the delay conditions.
Proposal 1. Send an LS to RAN4 to confirm if Phase continuity requirements for DMRS bundling should apply for Release 17 NR NTN UEs and if so to provide clarifications on the orbit and the propagation conditions.
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