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Introduction
Regarding WF[1] in RAN4#104e meeting, the contribution is to provide the text proposal for information on clauses 6 and 7 of TS36.102.  
Discussion
The agreements in [104e][139] WF were captured in this contribution. The text proposal is for information on clauses 6 and 7 of TS36.102.
3 References
[1] R4-2214467, “WF on NB-IoT/eMTC NTN agenda items 12.5.1 and 12.5.4”, MediaTek Inc.

TP for Information on clause 6 and 7 of TS36.102
<Start of change>
[bookmark: _Toc368026212][bookmark: _Toc111062025][bookmark: _Toc112156188]6	Transmitter characteristics
[bookmark: _Toc368026213][bookmark: _Toc111062026][bookmark: _Toc112156189]6.1	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 0 dBi is assumed.
Unless otherwise stated, NB1 and NB2 requirements specified for an E-UTRA band shall also apply for the re-farmed NR band (e.g. if NB1/NB2 requirements are specified for E-UTRA band 255, they shall also apply for NR band n255).
[bookmark: _Toc368026214][bookmark: _Toc111062027][bookmark: _Toc112156190]6.2	Transmit power
[bookmark: _Toc368026216][bookmark: _Toc111062028][bookmark: _Toc112156191]6.2.1	UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth for non CA configuration unless otherwise stated. The period of measurement shall be at least as defined in Table 6.2.1-1.
Table 6.2.1-1: Measurement period for UE maximum output power
	TTI pattern
	Minimum measurement period

	Subframe
	1ms

	Slot
	7OS

	Subslot
	2OS, 3OS



[bookmark: _Toc111062029][bookmark: _Toc112156192]6.2.1A	 UE maximum output power for Category M1 UE
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth for non CA configuration and UL-MIMO unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 6.2.1A-1: UE Power Class
	EUTRA band
	Class 2
(dBm)
	Tolerance
(dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	255
	
	
	23
	+/-2
	20
	+/-2

	256
	
	
	23
	+/-2
	20
	+/-2



[bookmark: _Toc111062030][bookmark: _Toc112156193]6.2.1B	 UE maximum output power for category NB1 and NB2
Category NB1 and NB2 UE Power Classes are specified in Table 6.2.1B-1 and define the maximum output power for any transmission bandwidth within the category NB1 and NB2 channel bandwidth. For 3.75 kHz sub-carrier spacing the maximum output power is defined as mean power of measurement which period is at least one slot (2ms) excluding the 2304Ts gap when UE is not transmitting. For 15kHz sub-carrier spacing the maximum output power is defined as mean power of measurement which period is at least one sub-frame (1ms).
Table 6.2.1B-1: UE Power Class
	EUTRA band
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	255
	23
	+/-2
	20
	+/-2

	256
	23
	+/-2
	20
	+/-2



[bookmark: _Toc368026219][bookmark: _Toc111062031][bookmark: _Toc112156194]6.2.2	UE maximum output power reduction
<Text will be added>
[bookmark: _Toc108616986][bookmark: _Toc111062032][bookmark: _Toc112156195]6.2.2A	 UE maximum output power reduction for category M1
<Depends on outcome of SEM/ACLR discussion>
[bookmark: _Toc111062033][bookmark: _Toc112156196]6.2.2B	 UE maximum output power reduction for category NB1 and NB2
<Depends on outcome of SEM/ACLR discussion>

[bookmark: _Toc111062034][bookmark: _Toc112156197]6.2.3	UE additional maximum output power reduction
<Text will be added>
[bookmark: _Toc108616989][bookmark: _Toc111062035][bookmark: _Toc112156198]6.2.3A	 UE additional maximum output power reduction for category M1 UE
< Band 255 will require NS_57N. Other further context will be added>
[bookmark: _Toc111062036][bookmark: _Toc112156199]6.2.3B	 UE additional maximum output power reduction for category NB1 and NB2 UE
[bookmark: _Hlk111045855]<Text will be added>

[bookmark: _Toc111062037][bookmark: _Toc112156200]6.2.4	Configured transmitted power
For power class 3 and 5, the requirements in clause 6.2.5 of 36.101 shall apply.
[bookmark: _Toc408323042][bookmark: _Toc111062038][bookmark: _Toc112156201]6.2.4B	 Configured transmitted Power for category NB1 and NB2
For power class 3 and 5, the requirements in clause 6.2.5F of 36.101 shall apply.

[bookmark: _Toc368026234][bookmark: _Toc111062039][bookmark: _Toc112156202]6.3	Output power dynamics
[bookmark: _Toc368026236][bookmark: _Toc111062040][bookmark: _Toc112156203]6.3.1	Minimum output power
The minimum controlled output power of the UE is defined as the broadband transmit power of the UE, i.e. the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value.
The minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3.2.1-1 of 36.101.
[bookmark: _Toc111062041][bookmark: _Toc112156204]6.3.1B	 UE Minimum output power for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.3.2F of 36.101 shall apply.

[bookmark: _Toc368026242][bookmark: _Toc111062042][bookmark: _Toc112156205]6.3.2	Transmit OFF power
Transmit OFF power is defined as the mean power when the transmitter is OFF. The transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and measurements gaps, the UE is not considered to be OFF.
The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any transient periods. The transmit OFF power shall not exceed the values specified in Table 6.3.3.1-1 of 36.101.
[bookmark: _Toc111062043][bookmark: _Toc112156206]6.3.2B	 Transmit OFF power for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.3.3F of 36.101 shall apply.

[bookmark: _Toc368026248][bookmark: _Toc111062044][bookmark: _Toc112156207]6.3.3	ON/OFF time mask
[bookmark: _Toc111062045][bookmark: _Toc112156208]<Text will be added>
6.3.3B	 ON/OFF time mask for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.3.4F of 36.101 shall apply.

[bookmark: _Toc111062046][bookmark: _Toc112156209]6.3.4	Power Control
<Text will be added>
[bookmark: _Toc108617004][bookmark: _Toc111062047][bookmark: _Toc112156210]6.3.4A	 Power control for category M1
For category M1 UE, the requirements in clause 6.3.5E of 36.101 shall apply.
[bookmark: _Toc111062048][bookmark: _Toc112156211]6.3.4B	 Power Control for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.3.5F of 36.101 shall apply.

[bookmark: _Toc368026273][bookmark: _Toc111062049][bookmark: _Toc112156212]6.4	Transmit signal quality
[bookmark: _Toc368026274][bookmark: _Toc111062050][bookmark: _Toc112156213]6.4.1	Frequency error
<Text will be added. >
[bookmark: _Toc108617008][bookmark: _Toc111062051][bookmark: _Toc112156214]6.4.1A	 Frequency error for UE category M1
< Reuse 0.1 and 0.2 ppm requirements of frequency error and further discuss the condition where the requirements are applied. Further context will be added. Context consistent with 38.101-5 is considered>
[bookmark: _Toc111062052][bookmark: _Toc112156215][bookmark: _Toc368026277]6.4.1B	 Frequency error for UE category NB1 and NB2
< Reuse 0.1 and 0.2 ppm requirements of frequency error and further discuss the condition where the requirements are applied. Further context will be added. Context consistent with 38.101-5 is considered >

[bookmark: _Toc111062053][bookmark: _Toc112156216]6.4.2	Transmit modulation quality
<Text will be added. >
[bookmark: _Toc108617011][bookmark: _Toc111062054][bookmark: _Toc112156217]6.4.2A	 Transmit modulation quality for category M1
< Reuse TN, but only QPSK and 16QAM in UL. Further context will be added. >
[bookmark: _Toc111062055][bookmark: _Toc112156218]6.4.2B	 Transmit modulation quality for Category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.5.2F of 36.101 not beyond Rel-16 modulation schemes shall apply.

[bookmark: _Toc368026297][bookmark: _Toc111062056][bookmark: _Toc112156219]6.5	Output RF spectrum emissions
<Text will be added. >
[bookmark: _Toc368026298][bookmark: _Toc111062057][bookmark: _Toc112156220]6.5.1	Occupied bandwidth
Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resources Blocks) shall be less than the channel bandwidth specified in Table 6.6.1-1 of 36.101
[bookmark: _Toc111062058][bookmark: _Toc112156221]6.5.1B	 Occupied bandwidth for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.6.1F of 36.101 shall apply.

[bookmark: _Toc368026301][bookmark: _Toc111062059][bookmark: _Toc112156222]6.5.2	Out of band emission
The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio.
[bookmark: _Toc111062060][bookmark: _Toc112156223]6.5.2.1	Spectrum emission mask
<Assume TN as baseline, and reconfirm after coexistence verification. >
[bookmark: _Toc111062061][bookmark: _Toc112156224]6.5.2.2	Additional Spectrum Emission Mask
The additional spectrum emission mask is not applicable.
[bookmark: _Toc111062062][bookmark: _Toc112156225]6.5.2.3	Adjacent Channel Leakage Ratio
< Wait for coexistence verification outcome. >

[bookmark: _Toc111062063][bookmark: _Toc112156226]6.5.2B	 Out of band emission for category NB1 and NB2
[bookmark: _Toc111062064][bookmark: _Toc112156227]6.5.2B.1	Spectrum emission mask
<Assume TN as baseline, and reconfirm after coexistence verification.>
[bookmark: _Toc111062065][bookmark: _Toc112156228]6.5.2B.2	Additional Spectrum Emission Mask for Category NB1 and NB2
The additional spectrum emission mask for category NB1 and NB2 is not applicable.
[bookmark: _Toc111062066][bookmark: _Toc112156229]6.5.2B.3	Adjacent Channel Leakage Ratio for category NB1 and NB2
< Wait for coexistence verification outcome.>

[bookmark: _Toc368026321][bookmark: _Toc111062067][bookmark: _Toc112156230]6.5.3	Spurious emissions
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions unless otherwise stated. The spurious emission limits are specified in terms of general requirements inline with SM.329 [2] and E-UTRA operating band requirement to address UE co-existence.
To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
[bookmark: _Toc368026322][bookmark: _Toc111062068][bookmark: _Toc112156231]6.5.3.1	Minimum requirements
The spurious emissions requirements in clause 6.6.3.1 of 36.101 shall apply.
[bookmark: _Toc368026324][bookmark: _Toc111062069][bookmark: _Toc112156232]6.5.3.2	Spurious emission band UE co-existence
<Further contribution needed but consider NR NTN and existing E-UTRA TN as baselines.>
[bookmark: _Toc368026326][bookmark: _Toc111062070][bookmark: _Toc112156233]6.5.3.3	Additional spurious emissions
< There are additional spurious emissions requirements for band 255. Other further context will be added. >

[bookmark: _Toc111062071][bookmark: _Toc112156234]6.5.3B	 Spurious emission for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.6.3F of 36.101 shall apply.

[bookmark: _Toc368026349][bookmark: _Toc111062072][bookmark: _Toc112156235]6.6	Transmit intermodulation
[bookmark: _Toc368026350][bookmark: _Toc111062073][bookmark: _Toc112156236]6.6.1	Minimum requirement
For category M1 UE in all bands, this is not applicable.
[bookmark: _Toc111062074][bookmark: _Toc112156237]6.6.1B	 Minimum requirement for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 6.7.1F of 36.101 shall apply.

[bookmark: _Toc368026358][bookmark: _Toc111062075][bookmark: _Toc112156238]7	Receiver characteristics
[bookmark: _Toc368026359][bookmark: _Toc111062076][bookmark: _Toc112156239]7.1	General
The requirements in clause 7.1 of 36.101 shall apply.
[bookmark: _Toc368026360][bookmark: _Toc111062077][bookmark: _Toc112156240]7.2	Diversity characteristics
For category M1, NB1 and NB2 UE, the requirements in Section 7 assume that the receiver is equipped with single Rx port.
[bookmark: _Toc368026361][bookmark: _Toc111062078][bookmark: _Toc112156241]7.3	Reference sensitivity power level
The reference sensitivity power level REFSENS is the minimum mean power applied to the single antenna port for UE category M1, category NB1 and category NB2, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
The throughput for the REFSENS test is measured based on the Transmission Mode 1 unless specified otherwise.
[bookmark: _Toc368026362][bookmark: _Toc111062079][bookmark: _Toc112156242]7.3.1	Minimum requirements (QPSK)
<Reserved or Text will be added>
[bookmark: _Toc108617037][bookmark: _Toc111062080][bookmark: _Toc112156243]7.3.1A	 Minimum requirements (QPSK) for UE category M1
< The re-use of b24 Cat-M1 REFSENS seems reasonable for b255. FFS on b256 REFSENS. Other further context will be added.>
[bookmark: _Toc111062081][bookmark: _Toc112156244]7.3.1B	 Minimum requirements for UE category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 7.3.1F of 36.101 shall be applicable for both bands b255 and b256. 

[bookmark: _Toc368026366][bookmark: _Toc111062082][bookmark: _Toc112156245]7.4	Maximum input level
This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
[bookmark: _Toc111062083][bookmark: _Toc112156246]7.4.1	Minimum requirements
<Same relative relaxation (15dB) as for NR NTN for minimum requirements will be based on RAN4#104-e decision.>
[bookmark: _Toc111062084][bookmark: _Toc112156247]7.4.1B	 Minimum requirements for category NB1 and NB2
<Same relative relaxation (15dB) as for NR NTN for minimum requirements will be based on RAN4#104-e decision.>

[bookmark: _Toc368026372][bookmark: _Toc111062085][bookmark: _Toc112156248]7.5	Adjacent Channel Selectivity (ACS)
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a E-UTRA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
[bookmark: _Toc368026373][bookmark: _Toc111062086][bookmark: _Toc112156249]7.5.1	Minimum requirements
<Depends on outcome of coexistence verification>
[bookmark: _Toc111062087][bookmark: _Toc112156250]7.5.1B	 Minimum requirements for category NB1 and NB2
<Depends on outcome of coexistence verification>

[bookmark: _Toc368026376][bookmark: _Toc111062088][bookmark: _Toc112156251]7.6	Blocking characteristics
The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.
[bookmark: _Toc368026377][bookmark: _Toc111062089][bookmark: _Toc112156252]7.6.1	In-band blocking
In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels.
[bookmark: _Toc368026378][bookmark: _Toc111062090][bookmark: _Toc112156253]7.6.1.1	Minimum requirements
The in-band blocking requirements in clause 7.6.1.1 of 36.101 shall apply.
[bookmark: _Toc111062091][bookmark: _Toc112156254]7.6.1.1B	Minimum requirements for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 7.6.1.1F of 36.101 shall apply.

[bookmark: _Toc368026380][bookmark: _Toc111062092][bookmark: _Toc112156255]7.6.2	Out-of-band blocking
[bookmark: _Toc368026381]Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band. For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.
[bookmark: _Toc111062093][bookmark: _Toc112156256]7.6.2.1	Minimum requirements
<For b255, to reuse TN requirement. For b256, wait for NR NTN outcome in RAN4#104-e >
[bookmark: _Toc111062094][bookmark: _Toc112156257]7.6.2.1B	Minimum requirements for category NB1 and NB2
[bookmark: _Toc368026383]<For b255, to reuse TN requirement. For b256, wait for NR NTN outcome in RAN4#104-e >

[bookmark: _Toc111062095][bookmark: _Toc112156258]7.6.3	Narrow band blocking
[bookmark: _Toc368026384]This requirement is measure of a receiver's ability to receive a E-UTRA signal at its assigned channel frequency in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing.
[bookmark: _Toc111062096][bookmark: _Toc112156259]7.6.3.1	Minimum requirements
[bookmark: _Toc368026388]For category M1 UE, the requirements in clause 7.6.3.1 of 36.101 shall apply. For category NB1 and NB2 UE, this is not applicable.

[bookmark: _Toc111062097][bookmark: _Toc112156260]7.7	Spurious response
[bookmark: _Toc368026389]Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit as specified in subclause 7.6.2 is not met.
[bookmark: _Toc111062098][bookmark: _Toc112156261]7.7.1	Minimum requirements
<The spurious response requirements in clause 7.7.1 of 36.101 shall apply.>
[bookmark: _Toc111062099][bookmark: _Toc112156262]7.7.1B	 Minimum requirements for UE category NB1 and NB2
<For category NB1 and NB2 UE, the requirements in clause 7.7.1F of 36.101 shall apply.>

[bookmark: _Toc368026392][bookmark: _Toc111062100][bookmark: _Toc112156263]7.8	Intermodulation characteristics,
Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal.
[bookmark: _Toc368026393][bookmark: _Toc111062101][bookmark: _Toc112156264]7.8.1	Wide band intermodulation
<The wide band intermodulation requirements in clause 7.8.1 of 36.101 shall apply.>
[bookmark: _Toc111062102][bookmark: _Toc112156265]7.8.1B	 Wideband intermodulation for category NB1 and NB2
<For category NB1 and NB2 UE, the requirements in clause 7.8.1F of 36.101 shall apply.>

[bookmark: _Toc368026398][bookmark: _Toc111062103][bookmark: _Toc112156266]7.9	Spurious emissions
The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector.
[bookmark: _Toc368026399][bookmark: _Toc111062104][bookmark: _Toc112156267]7.9.1	Minimum requirements
The spurious emissions requirements in clause 7.9.1 of 36.101 shall apply.

<End of change>
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