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<<< START OF CHANGES 1>>>
[bookmark: _Toc120570022][bookmark: _Toc121162814][bookmark: _Toc368026213][bookmark: _Toc27631][bookmark: _Toc31848][bookmark: _Toc111062026]6.1	General
Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single transmit antenna. For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.
All requirements in this section are applicable to devices supporting GSO and/or NGSO satellites.
All requriements in this section, other than frequency error in clauses 6.4A.1 and 6.4B.1, shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
The transient periods due to power steps, OFF/ON and ON/OFF transitions could occur at slot or symbol boundary with transients, on one or both sides of the boundary. The measurement period and whether to exclude the transient periods are specified in the respective sections below.
For testing of category NB1 in all operation bands, standalone is used as default operation mode unless otherwise stated by the test case.
<<< END OF CHANGES 1>>>
<<< START OF CHANGES 2>>>
[bookmark: _Toc97562294][bookmark: _Toc104122521][bookmark: _Toc104205472][bookmark: _Toc104206679][bookmark: _Toc104503639][bookmark: _Toc106127570][bookmark: _Toc123057935][bookmark: _Toc124256628][bookmark: _Toc131734941][bookmark: _Toc137372718][bookmark: _Toc138885104][bookmark: _Toc121162839][bookmark: _Toc111062051][bookmark: _Toc7577][bookmark: _Toc19475][bookmark: _Toc108617008][bookmark: _Toc120570047]6.4A.1	Frequency error for UE category M1
[bookmark: _Toc120570048][bookmark: _Toc27477787][bookmark: _Toc36226466][bookmark: _Toc44323721][bookmark: _Toc52989886][bookmark: _Toc60823077][bookmark: _Toc60824999][bookmark: _Toc69305896]6.4A.1.1	Test purpose
FFS
[bookmark: _Toc27477788][bookmark: _Toc36226467][bookmark: _Toc44323722][bookmark: _Toc52989887][bookmark: _Toc60823078][bookmark: _Toc60825000][bookmark: _Toc69305897]6.4A.1.2	Test applicability
FFS
6.4A.1.3	Minimum conformance requirements
[bookmark: _Hlk119952195]For category M1 UE, the basic measurement interval of modulated carrier frequency is 1 UL timeslot (0.5ms). The UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift based on received ephemeris information of the SAN in IE EphemerisInfo (TS 36.331 [6]), its own location and UL carrier frequency signalled to the UE by the SAN (according to TS36.300 [8] clause 16.14.2). 
For category M1 FD-FDD UEs and for category M1 HD-FDD UEs with continuous uplink transmissions of duration ≤ 64 ms, the mean value of basic measurements of UE pre-compensated modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of one time slot (0.5 ms) compared with the ideally pre-compensated UL carrier frequency.
For category M1 HD-FDD UEs with continuous uplink transmissions of duration > 64 ms, the mean value of basic measurements of UE pre-compensated modulated carrier frequency shall be accurate within the limits in Table 6.4A.1-1 observed over a period of one time slot (0.5 ms) compared with ideally pre-compensated UL carrier frequency.
When a repetition period is configured on the uplink for which repetition period (R ) >1, the UE shall not change Doppler pre-compensation during an ongoing repetition period, except in the transmission gaps as defined in clause 10.1.3.6 of TS 36.211[3]. When segmentation is applied, then the UE shall update pre-compensation at the beginning of each segment prior to segment transmission.
[NOTE:	The ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency signalled to the UE by SAN and UL pre-compensated Doppler frequency shift corresponding to the estimated Doppler frequency at the beginning of the transmission. For the test case, the location of the UE is explicitly provided to the UE from the test equipment.]

Requirement will be verified for at least two cases: one with zero Doppler and constant delay conditions and the other one with realistic Doppler and delay conditions if different from the first one (using Eckstein-Hechler satellite propagator model).
Table 6.4A.1-1: Frequency error requirement for HD-FDD UE category M1
	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1



The normative reference for this requirement is TS 36.102 [11] clause 6.4A.1.
[bookmark: _Toc27477790][bookmark: _Toc36226469][bookmark: _Toc44323724][bookmark: _Toc52989889][bookmark: _Toc60823080][bookmark: _Toc60825002][bookmark: _Toc69305899]6.4A.1.4	Test description
[bookmark: _Toc27477791][bookmark: _Toc36226470][bookmark: _Toc44323725][bookmark: _Toc52989890][bookmark: _Toc60823081][bookmark: _Toc60825003][bookmark: _Toc69305900]6.4A.1.4.1	Initial conditions
FFS
[bookmark: _Toc27477792][bookmark: _Toc36226471][bookmark: _Toc44323726][bookmark: _Toc52989891][bookmark: _Toc60823082][bookmark: _Toc60825004][bookmark: _Toc69305901]6.4A.1.4.2	Test procedure
FFS
6.4A.1.4.3	Message contents
FFS
6.4A.1.5	Test requirement
FFS

[bookmark: _Toc23310][bookmark: _Toc10800][bookmark: _Toc121162840]6.4A.2	Transmit modulation quality for category M1
<<< END OF CHANGES 2>>>
<<< START OF CHANGES 3>>>
[bookmark: _Toc31446][bookmark: _Toc120570050][bookmark: _Toc121162842][bookmark: _Toc21064]6.4B.1	Frequency error for UE category NB1 and NB2
6.4B.1.1	Test purpose
FFS
6.4B.1.2	Test applicability
FFS
6.4B.1.3	Minimum conformance requirements
For UE category NB1 and NB2, the UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift based on received ephemeris information of the SAN in IE EphemerisInfo (TS 36.331 [6]), its own location and UL carrier frequency signalled to the UE by the SAN (according to TS36.300 [8] clause 23.21.2.2).
The UE pre-compensated modulated carrier frequency shall be accurate to within the limits in Table 6.4B.1-1, observed over a period of one time slot (0.5 ms for 15 kHz sub-carrier spacing and 2 ms excluding the 2304Ts gap for 3.75 kHz sub-carrier spacing) and averaged over 72/LCtone slots (where LCtone = {1, 3, 6, 12} is the number of sub-carriers used for the transmission), compared to the ideally pre-compensated reference uplink carrier frequency.
When a repetition period is configured on the uplink for which repetition period (R ) >1, the UE shall not change Doppler pre-compensation during an ongoing repetition period, except in the transmission gaps as defined in clause 10.1.3.6 of TS 36.211[3]. When segmentation is applied, then the UE shall update pre-compensation at the beginning of each segment prior to segment transmission.
[NOTE:	The ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency signalled to the UE by SAN and UL pre-compensated Doppler frequency shift corresponding to the estimated Doppler frequency at the beginning of the transmission. For the test case, the location of the UE is explicitly provided to the UE from the test equipment.]

Requirement will be verified for at least two cases: one with zero Doppler and constant delay conditions and the other one with realistic Doppler and delay conditions if different from the first one (using Eckstein-Hechler satellite propagator model).
Table 6.4B.1-1: Frequency error requirement for UE category NB1 and NB2
	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1



The normative reference for this requirement is TS 36.102 [11] clause 6.4B.1.
6.4B.1.4	Test description
6.4B.1.4.1	Initial conditions
FFS
6.4B.1.4.2	Test procedure
FFS
6.4B.1.4.3	Message contents
FFS
6.4B.1.5	Test requirement
FFS

[bookmark: _Toc121162843][bookmark: _Toc6152][bookmark: _Toc120570051][bookmark: _Toc111062055][bookmark: _Toc2703]6.4B.2	Transmit modulation quality for Category NB1 and NB2
<<< END OF CHANGES 3>>>
<<< START OF CHANGES 4>>>
[bookmark: _Toc368026359][bookmark: _Toc120570089][bookmark: _Toc121162881][bookmark: _Toc111062076][bookmark: _Toc32063][bookmark: _Toc21839]7.1	General
The requirements in clause 7.1 of TS 36.101 [7] shall apply.
All requirements in this section are applicable to devices supporting GSO and/or NGSO satellites.
All requriements in this section shall be verified when Doppler conditions are set to zero and delay conditions are set to constant for all types of satellites.
[bookmark: _Toc121162882][bookmark: _Toc5555][bookmark: _Toc111062077][bookmark: _Toc368026360][bookmark: _Toc120570090][bookmark: _Toc19074]7.2	Diversity characteristics
<<< END OF CHANGES 4>>>
<<< START OF CHANGES 5>>>
[bookmark: _Toc8026][bookmark: _Toc121162910][bookmark: _Toc8866][bookmark: _Toc120570118][bookmark: _Toc111062105]8	Performance requirement
[bookmark: _Toc368026404][bookmark: _Toc137401331][bookmark: _Toc138894855]8.1	General
All requirements in this section shall be verified when Doppler conditions related to satellite motion for DL in service link are set to zero and delay conditions are set to constant for all types of satellites.
[bookmark: _Toc368026405][bookmark: _Toc137401332][bookmark: _Toc138894856]8.1.1	Receiver antenna capability
The performance requirements are based on UE(s) that utilize one or more antenna receivers.
For all test cases, the SNR is defined as

	
where NRX denotes the number of receiver antenna connectors and the superscript receiver antenna connector j. The above SNR definition assumes that the REs are not precoded. The SNR definition does not account for any gain which can be associated to the precoding operation. The relative power of physical channels transmitted is defined in Annex C. The SNR requirement applies for the UE categories given for each test.
[bookmark: _Toc368026408][bookmark: _Toc137401333][bookmark: _Toc138894857]8.1.2	Applicability of requirements
[bookmark: _Toc368026409][bookmark: _Toc137401334][bookmark: _Toc138894858]8.1.2.1	Applicability of requirements for different channel bandwidths
In Clause 8 the test cases may be defined with different channel bandwidth to verify the same target FRC conditions with the same propagation conditions, correlation matrix and antenna configuration.
[bookmark: _Toc138894859][bookmark: _Toc137401335][bookmark: _Toc137386451][bookmark: _Toc131734990][bookmark: _Toc124256677][bookmark: _Toc123057984][bookmark: _Toc115267787][bookmark: _Toc114565699][bookmark: _Toc107476886][bookmark: _Toc107419593][bookmark: _Toc107234624][bookmark: _Toc107233034][bookmark: _Toc106737267][bookmark: _Toc106543172][bookmark: _Toc98849322][bookmark: _Toc91440537][bookmark: _Toc83742047][bookmark: _Toc76652775][bookmark: _Toc76651937][bookmark: _Toc76572070][bookmark: _Toc76298058][bookmark: _Toc67918015][bookmark: _Toc61120871][bookmark: _Toc53176595][bookmark: _Toc45892738][bookmark: _Toc40209779][bookmark: _Toc40209437][bookmark: _Toc37084075][bookmark: _Toc37083733][bookmark: _Toc37068190][bookmark: _Toc29808271][bookmark: _Toc21338163]8.2.1.2	Applicability of requirements for optional UE features
[bookmark: _Hlk19883175]The performance requirements in Table 8.2.1.2-1 shall apply for UEs which support optional UE features only. If same test is listed for different UE features/capabilities in Clauses 8.2.1.2, then this test shall apply for UEs which support all corresponding UE features/capabilities.
Table 8.2.1.2-1: Requirements applicability for optional UE features
	[bookmark: _Hlk136268787]UE feature/capability
	Test list
	Applicability notes

	NTN access (ntn-Connectivity-EPC-r17)
	Clause 8.2.1.1 (Test 1, Test 2, Test 3)
	The requirements apply only for UE Category M1

	
	Clause 8.3.1.1 (Test 1, Test 2)
	The requirements apply only for UE Category NB1, NB2

	NTN scenario support (ntn-ScenarioSupport-r17)
	Clause 8.2.1.1 (Test 1, Test 2, Test 3)
	The requirements apply only for UE Category M1, and only when ntn-ScenarioSupport-r17 is “ngso” or is not included

	
	Clause 8.3.1.1 (Test 1, Test 2)
	The requirements apply only for UE Category NB1, NB2, and only when ntn-ScenarioSupport-r17 is “ngso” or is not included

	Operation in coverage enhancement mode A (ce-ModeA-r13)
	Clause 8.2.1.1 (Test 1, Test 2)
	The requirements apply only for UE Category M1

	Operation in coverage enhancement mode B (ce-ModeB-r13)
	Clause 8.2.1.1 (Test 3)
	The requirements apply only for UE Category M1

	Note:	For UE supports NTN access (ntn-Connectivity-EPC-r17), the requirements in TS36.101 [7] Clause 8 and Clause 9 also applies to UE according to the UE category and capability



[bookmark: _Toc137401336][bookmark: _Toc138894860]8.1.3	UE category and UE DL category
UE category and UE DL category refer to ue-Category, ue-CategoryDL, and ue-Category-NB define in 4.1, 4.1A and 4.1C from [11]. A UE that belongs to either a UE category or a UE DL category indicated in UE performance requirements in subclause 8 shall fulfil the corresponding requirements.
<<< END OF CHANGES 5>>>
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