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1. Background
In RAN#97 meeting, some discussion paper [1-2] on the coverage enhancements in Rel-18 for non-terrestrial networks was provided by Huawei and Thales. The related proposals were shown as below.

	In discussion paper RP-222316:
Another efficient way to improve uplink coverage is to increase the transmission power on UE side. Support for high power UE has been specified for n1 and n3 FDD bands in Rel-17. Therefore, it is suggested to extend the support of high power UE to S-band to enable the higher transmission power on NR NTN UE. 
Proposal 1: Update the NR NTN WID to include the following objectives:

· NTN-specific coverage enhancements to meet the coverage requirements for parameter set-1 for LEO-1200 operating at LOS, assuming -5dBi UE antenna gain:

· Coverage enhancements of PUCCH format 1 for Msg4 HARQ-ACK, e.g. repetition of PUCCH format 1;

· Polarization diversity and NTN-specific DMRS bundling;

· High power UE for NR  NTN;


	In discussion paper RP-222319:
Proposal 4:
Extend FDD high power UE (e.g. 26 dBm Tx power) to NR NTN FDD bands


During the RAN#97 meeting, high power UE feature was widely discussed and supported by companies. Moderator recorded the situation at that time based on the summary [3].
	6/ high power UE : All companies agree that high power UE would help in the coverage enhancement. This

would require RAN4 to study the feasibility for HPUE in NR NTN bands (i.e. review of coexistence sevaluations)

possibly in coordination with ITU-R before defining the appropriate RF performances. This may be discussed

in RAN4 possibly leveraging the work in Rel-18 HPUE spectrum WI. However, no impact on the Rel-18

NR_NTN_enh WI is foreseen. The discussion on this topic is closed.




In the end, RAN plenary made the following conclusion for NR NTN high power UE feature as below in RAN#97 meeting.
	conclusion:
- proposal 4.1 was endorsed

- proposal 4.2: To be discussed at RAN#99,
- whether the Rel-18 PRACH enhancements (defined as part of Rel-18 NR coverage enhancements WI) are sufficient to address the coverage gaps with respect to NTN specifics (i.e. agreed at RAN1#109-e/RAN1#110, under NR_NTN_enh WI) and whether additional PRACH enhancements need to be specified;

- DL channel enhancements for NTN coverage (including the need) ;

- Decision to specify High power UE (e.g. 26 dBm Tx power) for NTN FDD FR1 band(s), i.e. Rx/Tx requirements (This includes the study of relevant coexistence scenarios) [RAN4].



In RAN#98 meeting, NR NTN L/S band was proposed by companies in the draft WID [4] and PC2 high power UE was included as well. However, based on the discussion and guidance of RAN Chair, PC2 should be precluded from the discussions in RAN#98 meeting. And moderator recorded the situation at that time referring to the summary [5] as below.
	5.3.1.2 Summary

Companies supported to define the new NR band with 1610-1626.5MHz UL (L-band) and 2483.5-2500MHz

DL (S-band). The moderator would like to apologize for the typo in the titles of sections.

Regarding the scope, there are mainly three issues to be discussed further:

● PC2: firstly, according to guidance of RAN Chair, PC2 should be precluded from the discussions.

Secondly, Qualcomm, Skyworks, ZTE, Apple, Sony, Mediatek and Thales can accept not to include

PC2 in the WI at least in the meeting. But companies’ views on how to handle PC2 in the future would

be different.

● Channel raster: ZTE had questions about the step size as 5KHz. Apple responded that 100kHz raster

can be used as starting point but considering the discussions for Rel-18 irregular channel bandwidth

Apple preferred to keep suffcient flexibility.

● 60KHz SCS: ZTE would like to clarify why 60kHz SCS is precluded in the WI. Apple responded that

no motivation of 60kHz SCS is foreseen and there is no use case for relatively small band residing on a

low frequency.




Observation: according to guidance of RAN Chair in RAN#97 meeting, the following objectives should be discussed and decided in RAN#99 meeting.

Decision to specify High power UE (e.g. 26 dBm Tx power) for NR NTN FDD FR1 band(s), i.e. Rx/Tx requirements (This includes the study of relevant coexistence scenarios) [RAN4].
2. Motivation
Due to the larger propagation distance and path loss for satellite access scenario, UL coverage performance is a bottleneck for FR1 UE to access to SAN. In Rel-17, FR1 PC3 handheld UE for satellite access has been standardized as a baseline. However, the UL link budget is still limited for satellite access scenario, so that system performance can’t be guaranteed. Even if the UL coverage is further being enhanced for R18 NR NTN, the most efficient solution is to improve UE maximum transmit power directly. 

In addition, RAN4 has studied and specified NR High power UE topics in Rel-17. Some technical analysis and studies can be referred to high power UE for satellite access. IMT eco-system/industry can be reused, so that the cost and efforts for UE to support NR NTN High power can be decreased distinctly.

According to RAN plenary decision in RP-223436, High power UE (e.g. 26 dBm Tx power) for NR NTN FDD FR1 band(s) will be discussed at RAN#99.

Except for the enhancement on 26dBm HPUE, it’s also very important to support higher output power usage scenarios for fixed wireless and vehicle mounted user equipment to access SAN. In order to achieve broader rural coverage and higher data rates, improvements in coverage, availability, and throughput performance to meet the market demands associated with fixed wireless and vehicle mounted usage would be enabled with user equipment specified with a power class 1 (31dBm) up-link transmission capability.

In total, it’s very important to support FR1 high power UE for satellite access in order to improve UL coverage and performance.
3. Proposed objectives
The objectives of the core part are as follows, 

· Taking exemplary bands n256, n255 and L/S band (UL: 1610-1626.5MHz, DL: 2483.5-2500MHz) into consideration to support 26dBm PC2.

· Study and verify the adjacent channel co-existence with terrestrial network based on 31dB ACLR assumption for PC2 HPUE to access satellite;

· Specify UE RF Tx requirements, e.g. UE maximum output power, power tolerance, MPR, ACLR and so on;
· Specify Reference Sensitivity Degradation from PC3 to PC2 if needed;

· Taking exemplary bands n256, n255 and L/S band (UL: 1610-1626.5MHz, DL: 2483.5-2500MHz) into consideration to support 31dBm PC1 UE which is not targeted for smartphone form factor.

· Study and verify the adjacent channel co-existence with terrestrial network based on 37dB ACLR assumption for PC1 HPUE to access satellite;

· Specify UE RF Tx requirements, e.g. UE maximum output power, power tolerance, MPR, ACLR and so on;
· Specify Reference Sensitivity Degradation from PC3 to PC1 if needed;
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