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1. Introduction
Per agreed work split in [1], the paper is to provide the TP for TR 38.863 on NTN UE Tx requirements. 
2. Discussion
1) MPR/A-MPR
As discussed in [3], it was agreed ACLR/ACS of TN UE can be used for NTN in last RAN4 meeting [1]. Therefore, the MPR of TN UE for PC3 shall be applied for NTN UE as well.
For n256, based on the regulation conclusion in section 5.2, the A-MPR requirements for n65 could be as starting point. From TS 38.101-1, since the maximum carrier centre frequency of NS_05 and NS_05U is lower than 1960 MHz and the maximum carrier centre frequency of NS_51 is lower than 1980 MHz, it is proposed NS_05, NS_05U and NS_51 don’t need to be considered for n256. So the requirements of NS_01, NS_24 and NS_100 specified in Table 6.2.3.1-1 in TS 38.101-1 [17] for band n65 can be reused for n256.
For n255, further check the regulatory requirements on band n255 and confirm whether A-MPR required and whether new NS needed.
For A-MPR, it is proposed to reuse the A-MPR values defined in NS_24 and NS_100 for n256 and To reuse the A-MPR values defined in NS_56 for n255.
2) Transmit modulation quality
It was agreed the QPSK, 16QAM and 64QAM shall be considered for NTN UE. Therefore, for the EVM, the same requirements specified for TN UE QPSK, 16QAM, and 64QAM.can be reused for NTN UE.
For the carrier leakage and in-band emission, the same requirements specified for TN UE can be reused for NTN UE.
3) SEM
It was agreed that to use same requirement of TN UE for NTN UE ACLR [1]. Therefore, it is reasonable to reuse the SEM of TN UE for NTN UE.
Proposal 1: To approve the following TP on NTN UE Tx requirements.
3.	TP on NTN UE Tx requirements
=============================Start of the changes=======================================
[bookmark: _Toc87889299][bookmark: _Toc94170416][bookmark: _Toc94298566]7.4.2	 UE Transmission characteristics for satellite access
[bookmark: _Toc87889300][bookmark: _Toc94170417][bookmark: _Toc94298567]7.4.2.1 	General
Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0dBi is assumed. Handheld PC3 UE is assumed in Rel-17 for satellite access.
[bookmark: _Toc94170418][bookmark: _Toc94298568][bookmark: _Toc87889301]7.4.2.2	Conducted transmitter characteristics
[bookmark: _Toc94170419][bookmark: _Toc94298569]7.4.2.2.1	Maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 7.4.2.2.1-1: UE Power Class
	NTN satellite band #
	Class 3 (dBm)
	Tolerance (dB)

	n256
	23
	±2

	n255
	23
	+2/-33

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 3 is default power class unless otherwise stated
NOTE 3:	Refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.


7.4.2.2.2 	MPR/AMPR
[To be updated] 
7.4.2.2.2.1	MPR
UE is allowed to reduce the maximum output power (MPR) due to higher order modulations and transmit bandwidth configurations to meet the general transmission requirements which includes in-band emission, ACLR, out-of-band emission and general spurious emission. As it was agreed those general transmission requirements can be reused from TN, the same requirements specified in Table 6.2.2-1 in TS 38.101-1 [17] can be reused for NTN satellite access UEs.
7.4.2.2.2.2	A-MPR
 .
A-MPR is band specific requirement which is used to meet the additional requirements indicated by network signalling (NS) value. 
For n256, based on the regulation conclusion in section 5.2, the A-MPR requirements for n65 could be as starting point. From TS 38.101-1, since the maximum carrier centre frequency of NS_05 and NS_05U is lower than 1960 MHz and the maximum carrier centre frequency of NS_51 is lower than 1980 MHz, it is proposed NS_05, NS_05U and NS_51 don’t need to be considered for n256. The requirements of NS_01, NS_24 and NS_100 specified in Table 6.2.3.1-1 in TS 38.101-1 [17] for band n65 can be reused for n256
For n255, based on regulatory requirements, a new NS is required. Further check whether A-MPR is needed or not for n255.

In view of the above, the additional requirements with their associated network signalling values and the allowed A-MPR and applicable operating band(s) for each NS value shall be specified in Table 7.4.2.2.2.2-1 and the mapping of NR satellite band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 7.4.2.2.2.2-1A.

[bookmark: _Hlk516051685]Table 7.4.2.2.2.2-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR satellite Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_01
	
	Table 5.2-1
	5, 10, 15, 20
	Table 5.3.2-1 in TS 38.101-1
	N/A

	NS_24
	6.5.3.3.13 in TS 38.101-1
	n256
	5, 10, 15, 20
	Table 6.2.3.15-1 in TS 38.101-1
	Clause 6.2.3.7 in TS 38.101-1

	NS_57
	6.5.3.3.1
	n255
	5, 10, 15, 20
	
	TBD

	NS_100
	6.5.2.4.2 in TS 38.101-1
	n256 (Note 1)
	
	
	Table
6.2.3.1-2 in TS 38.101-1

	NOTE 1:	This NS can be signalled for NR bands that have UTRA services deployed.




Table 7.4.2.2.2.2-1A: Mapping of network signalling label
	NTN satellite band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n256
	NS_01
	NS_24
	NS_100
	
	
	
	
	

	n255
	NS_01
	NS_57
	
	
	
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331.



FFS for how to protect n2, n25, n70 and whether A-MPR required.
FFS on whether A-MPR is required for n255.

[bookmark: _Toc87889303][bookmark: _Toc94170421][bookmark: _Toc94298571]7.4.2.2.3 	Output power dynamics
For Transmit OFF power and Power control, the framework and requirements for existing TN UE can be reused for satellite UE. The transmit OFF power is -50 dBm for 20MHz.
Since handheld UE always transmits the maximum output power for satellite access scenario based on the NR NTN calibration summary in R4-2115628, FFS whether relaxed value needed or not based on existing TN UE requirements
[bookmark: _Toc87889304][bookmark: _Toc94170422][bookmark: _Toc94298572]7.4.2.2.4 	Frequency error
The UE basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to the carrier frequency received from the Satellite Access Node.
NOTE:	The requirements is applicable only when PVT ephemeris updated at least once [10] seconds.
7.4.2.2.5 	Transmit modulation quality
[To be updated] For the EVM (Error Vector Magnitude), the same requirements specified in TS 38.101-1 [17] sub-clause 6.4.2.1 for QPSK, 16QAM, and 64QAM can be reused for NTN satellite access UEs. NTN satellite access UEs support UL/DL 64QAM for NTN operation as optional with per band.
For the carrier leakage, the same requirements specified in TS 3.101-1 [17] sub-clause 6.4.2.2 can be reused for NTN satellite access UEs.
For the in-band emission, the same requirements specified in TS 3.101-1 [17] sub-clause 6.4.2.3 can be reused for NTN satellite access UEs.
7.4.2.2.6 	Spectrum emission mask
[To be updated] For SEM of NTN satellite access UEs, the same requirements of TN UE specified in TS 3.101-1 [17] sub-clause 6.5.2.2 can be reused.
7.4.2.2.7 	ACLR
[To be updated]For ACLR, the same ACLR for TN NR UE which is specified in TS 3.101-1 [17] sub-clause 6.5.2.4.1 can be applied for NTN satellite access UEs.

The requirement of ALCR is specified in Table 7.4.2.2.7-1.
Table 7.4.2.2.7-1: NTN satellite access UE ACLR requirement
	
	Power class 3

	NTN UE ALCR
	30dB



[bookmark: _Toc87889308][bookmark: _Toc94170426][bookmark: _Toc94298576]7.4.2.2.8 	Spurious emissions
 The spurious emissions limits specified in TS 38.101-1[17] sub-clause 6.5.3 would also be applicable to NTN satellite access UEs referring to the ERC Recommendation 74-01[XX] Annex 3 item 3.1.4 for Mobile Earth Stations (MES) (see Note 1bis) transmitting in the Mobile Satellite Service between 1 GHz and 3 GHz.
[bookmark: _Toc94170427][bookmark: _Toc94298577]7.4.2.2.9 	Transmit intermodulation
The transmit intermodulation limits specified in TS 38.101-1[17] sub-clause 6.5.4 (Table 7.4.2.2.9-1) would also be applicable to NTN satellite access UEs.
The requirement of transmit intermodulation is specified in Table 7.4.2.2.9-1.
Table 7.4.2.2.9-1: Transmit Intermodulation
	Wanted signal
channel bandwidth
	BWChannel

	Interference signal
frequency offset from channel center
	BWChannel
	2*BWChannel

	Interference CW signal level
	-40 dBc

	Intermodulation product
	< -29 dBc
	< -35 dBc

	[bookmark: _Hlk494132890]Measurement bandwidth
	The maximum transmission bandwidth configuration among the different SCS's for the channel BW as defined in Table 6.5.2.4.1-1 from TS 38.101-1[17]

	Measurement offset from channel center
	BWChannel and 2*BWChannel
	2*BWChannel and 4*BWChannel



=============================End of the changes=======================================
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