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Introduction
In last meeting, there is a discussion on whether R17 NTN UE spec should support phase continuity requirements. In this paper, I’d like to provide our views on this issue.
Discussion
In last meeting, we have the following agreements for NTN UE PUSCH DMRS bundling in Rel-18.
	Issue 4-2: applicability of DMRS bundling for GSO and NGSO
Agreement:
For GSO:
· To reuse maxDurationDMRS-Bundling-r17 for Rel-18 NTN UE DMRS bundling
· reuse the same requirement from Rel-17 TN coverage enhancement requirement (DMRS bundling )for Rel-18 NTN UE DMRS bundling requirement; 
· . The requirement is verified under [0.17ppm] Doppler and constant delay test conditions. The delay condition is a constant and derived from the ephemeris information (SIB-19) and UE location associated with the Doppler value under test.
For NGSO:
· To define new capability for Rel-18 NTN UE DMRS bundling for Rel-18 NTN UE DMRS bundling;
· RAN4 will not introduce the requirement in Rel-18; 
· There are no conformance testing with emulated varying channel model under NGSO up to Rel-18, whether to enable the DMRS bundling feature in NGSO, it’s up to the network decision; 
· RAN4 recommend to specify side condition for NGSO under the varying Doppler and time delay in the future release.  




It’s noted that the following statement specified in TS 38.101-5 automatically included the Phase continuity requirements for Rel-17 NTN UE without considering the NTN-specifics.
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The requirements for transmit modulation quality defined in 3GPP TS 38.101-1 [5] clause 6.4.2 shall apply for NTN satellite UE.



Observation 1: current Phase continuity requirements specified in TS 38.101-5 for Rel-17 NTN UE are not aligned with the latest Rel-18 RAN4’s agreements since the NTN-specifics are not considered in Rel-17 discussion.
Referring to the WID of Rel-17 NTN coverage enhancement [2], there is a statement in the justification part as below for NTN use cases. But there is no spec impact on TS 38.101-5.
	3 Justification
Coverage is one of the key factors that an operator considers when commercializing cellular communication networks due to its direct impact on service quality as well as CAPEX and OPEX. Many countries are making available more spectrum in FR1, such as 3.5GHz, which is typically in higher frequencies than for LTE or 3G. Furthermore, Compared to LTE, NR is designed to operate at much higher frequencies such as 28GHz or 39GHz in FR2. Due to the higher frequencies, it is inevitable that the wireless channel will be subject to higher path-loss making it more challenging to maintain an adequate quality of service that is at least equal to that of legacy RATs. One key mobile application of particular importance is voice service for which a typical subscriber will always expect a ubiquitous coverage wherever she/he is located.
The Rel-17 study item 860036 “Study on NR coverage enhancements” evaluated the baseline performance for both FR1 and FR2. The following channels have been identified as the potential bottleneck channels for FR1:
· 1st priority
· PUSCH for eMBB (for FDD and TDD with DDDSU, DDDSUDDSUU and DDDDDDDSUU)
· PUSCH for VoIP (for FDD and TDD with DDDSU, DDDSUDDSUU)
· 2nd priority
· PRACH format B4
· PUSCH of Msg.3
· PUCCH format 1
· PUCCH format 3 with 11bit 
· PUCCH format 3 with 22bit 
· Broadcast PDCCH (BS with 24dBm/MHz Tx power)
The following channels have been identified as the potential bottleneck channels for Urban 28 GHz scenario:
· PUSCH eMBB (DDDSU and DDSU)
· PUSCH VoIP (DDDSU and DDSU)
· PUCCH F3 11bits
· PUCCH F3 22bits
· PRACH B4
· PUSCH of Msg3
The Rel-17 study item 860036 “Study on NR coverage enhancements” studied the enhancements for PUSCH, PUCCH and other channels/signals. The enhancements for PUSCH, PUCCH and Msg3 PUSCH were proposed to be specified in Rel-17 coverage enhancements WI.
It is noted that techniques for enhancing coverage specified in this WI are also applicable for NTN use cases; however, there is no specific optimization of coverage enhancement techniques for NTN in this work item.




It’s clarified in Rel-17 WID that the techniques for enhancing coverage can be applicable for NTN use cases, but current RF Phase continuity requirements specified in TS 38.101-5 are not applicable due to the lack of NTN-specific optimization and consideration. In my understanding, there are two options to address this issue in Rel-17 TS 38.101-5 NTN UE specification.
Observation 2: There are two options to address this applicability issue of phase continuity requirements in Rel-17 TS 38.101-5
Option 1: To exclude the Phase continuity requirements for DMRS bundling in Rel-17 TS 38.101-5 NTN UE specification due to the lack of NTN-specific optimization and consideration. And specify the Phase continuity requirements for NTN UE DMRS bundling in Rel-18 TS 38.101-5.
[bookmark: _Hlk157776589]Option 2: To update the Phase continuity requirements for DMRS bundling in Rel-17 TS 38.101-5 NTN UE specification considering NTN-specifics and Rel-18 agreements, e.g. GSO/NGSO scenarios, doppler shift and time delay test conditions.

From technical perspective, Option 1 is preferred with the following reasons.
1) Although there is a statement in the justification part for NTN use cases in the WID of Rel-17 NTN coverage enhancement [2], the Phase continuity requirements for DMRS bundling in TS 38.101-1 can’t be reused for NTN UE directly considering the GSO/NGSO scenarios, doppler shift and time delay test conditions. In addition, there is no spec impact on TS 38.101-5, so the so-called “techniques” for Rel-17 enhancing coverage can be part of physical layer techniques.
2) Since RAN4#101 meeting, RAN4 has started to discuss the NTN UE Phase continuity requirements with the NTN-specifics. The latest agreements for NTN UE Phase continuity requirements were achieved in Rel-18 NR NTN enhancement agenda. It’s not proper to apply it in Rel-17 TS 38.101-5 from procedure perspective. It may bring some risks for UE implementation.
Proposal 1: To exclude the Phase continuity requirements for DMRS bundling in Rel-17 TS 38.101-5 NTN UE specification due to the lack of NTN-specific optimization and consideration. And specify the Phase continuity requirements for NTN UE DMRS bundling in Rel-18 TS 38.101-5.
Summary
Observation 1: current Phase continuity requirements specified in TS 38.101-5 for Rel-17 NTN UE are not aligned with the latest Rel-18 RAN4’s agreements since the NTN-specifics are not considered in Rel-17 discussion.
Observation 2: There are two options to address this applicability issue of phase continuity requirements in Rel-17 TS 38.101-5
Option 1: To exclude the Phase continuity requirements for DMRS bundling in Rel-17 TS 38.101-5 NTN UE specification due to the lack of NTN-specific optimization and consideration. And specify the Phase continuity requirements for NTN UE DMRS bundling in Rel-18 TS 38.101-5.
Option 2: To update the Phase continuity requirements for DMRS bundling in Rel-17 TS 38.101-5 NTN UE specification considering NTN-specifics and Rel-18 agreements, e.g. GSO/NGSO scenarios, doppler shift and time delay test conditions.
Proposal 1: To exclude the Phase continuity requirements for DMRS bundling in Rel-17 TS 38.101-5 NTN UE specification due to the lack of NTN-specific optimization and consideration. And specify the Phase continuity requirements for NTN UE DMRS bundling in Rel-18 TS 38.101-5.
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