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Introduction
The WF[1] agreements in RAN4#104e were captured in this contribution. The text proposal is for clauses 7 of TS36.102.  
Discussion
The WF[1] agreements in RAN4#104e were captured in this contribution. The text proposal is for clauses 7 of TS36.102 and used as a starting point to assist in meeting the NTN IoT timeline.  
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TP for Discussion on Clause 7 of TS 36.102
<Start of change>
[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 TS 36.101 shall apply.

[bookmark: _Toc368026360][bookmark: _Toc111062077][bookmark: _Toc112156240]7.2	Diversity characteristics
For category M1, category NB1 and category 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)
[bookmark: _Toc108617037][bookmark: _Toc111062080][bookmark: _Toc112156243]This clause is reserved.
7.3.1A	 Minimum requirements (QPSK) for UE category M1
For category M1 UE, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in TS 36.101 Annex A.5.1.1) with parameters specified in Table 7.3.1A-1 and Table 7.3.1A-2.
Table 7.3.1A-1: Reference sensitivity for FDD UE category M1 QPSK PREFSENS
	E-UTRA Band
	REFSENS (dBm)
	Duplex Mode

	256
	[TBD]
	FDD

	255
	-102.7
	FDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in TS 36.101 subclause 6.2.5
NOTE 2:	Reference measurement channel is TS 36.101 A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 of TS 36.101
NOTE 5:  For cat M1 the same reference sensitivity requirement applies for all applicable channel bandwidths (Table 5.3.1-1)
NOTE 6:  The reference receive sensitivity shall be met for an uplink transmission bandwidth less than or equal to 6 RB.
NOTE 7:	The UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth.




Table 7.3.1A-2: Reference sensitivity for HD-FDD UE category M1 QPSK PREFSENS
	E-UTRA Band
	REFSENS (dBm)
	Duplex Mode

	256
	[TBD]
	HD-FDD

	255
	-103.5
	HD-FDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in TS 36.101 subclause 6.2.5
NOTE 2:	Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 of TS 36.101
NOTE 5:  For cat M1 the same reference sensitivity requirement applies for all applicable channel bandwidths (Table 5.3.1-1)



The reference receiver sensitivity (REFSENS) requirement specified in Table 7.3.1A-1 and Table 7.3.1A-2 shall be met for an uplink transmission bandwidth less than or equal to that specified in Table 7.3.1A-3.
NOTE:	Table 7.3.1A-3 is intended for conformance tests and does not necessarily reflect the operational conditions of the network, where the number of uplink and downlink allocated resource blocks will be practically constrained by other factors. Typical receiver sensitivity performance with HARQ retransmission enabled and using a residual BLER metric relevant for e.g. Speech Services is given in the TS 36.101 Annex G (informative).
Table 7.3.1A-3: FDD UE category M1 Uplink configuration for reference sensitivity
	E-UTRA Band
	NRB
	Duplex Mode

	256
	61
	FDD and HD-FDD

	255
	61
	FDD and HD-FDD

	NOTE 1:	1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.1-1). 



Editor’s note: < The b24 Cat-M1 REFSENS can be reused for b255. FFS on b256 REFSENS. >

[bookmark: _Toc111062081][bookmark: _Toc112156244]7.3.1B	 Minimum requirements for UE category NB1 and NB2
The category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in TS 36.101 Annex A.3.2 with received signal level as specified in Table 7.3.1B.1-1. Requirement in Table 7.3.1B.1-1 applies for any uplink configuration.
Table 7.3.1B.1-1: Reference sensitivity for UE category NB1 and NB2
	Operating band
	REFSENS [dBm]

	According to subclause 5.2B
	- 108.2



[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
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD as described in TS 36.101 Annex A.5.1.1) with parameters specified in Table 7.4.1-1.
Table 7.4.1-1: Maximum input level
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4
MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	-402

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101.
NOTE 2:	Reference measurement channel is TS 36.101 Annex A.3.2: 64QAM, R=3/4 variant with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 of TS 36.101.



[bookmark: _Toc111062084][bookmark: _Toc112156247]7.4.1B	 Minimum requirements for category NB1 and NB2
Category NB1 and NB2 UE maximum input level requirement is -40 dBm. For this input level the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2 of TS 36.101.

[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
Editor’s note: <Depends on outcome of coexistence verification>
[bookmark: _Toc111062087][bookmark: _Toc112156250]7.5.1B	 Minimum requirements for category NB1 and NB2
Editor’s note: <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 throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in TS 36.101 Annex A.5.1.1) with parameters specified in Tables 7.6.1.1-1 and 7.6.1.1-2. For operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part.
Table 7.6.1.1-1: In band blocking parameters
	Rx parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6

	BWInterferer 
	MHz
	1.4

	FIoffset, case 1 
	MHz
	2.1+0.0125

	FIoffset, case 2 
	MHz
	3.5+0.0075

	NOTE 1: 	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101.
NOTE 2:	The interferer consists of the Reference measurement channel specified in TS 36.101 Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 and set-up according to Annex C.3.1.
NOTE 3:	For DL category M1 UE, the reference sensitivity for category M1 in table 7.3.1A-1 should be used as REFSENS for the power in Transmission Bandwidth Configuration.
NOTE 4:	For DL category M1 UE, the parameters for the applicable channel bandwidth apply.



Table 7.6.1.1-2: In-band blocking
	E-UTRA band
	Parameter
	Unit
	Case 1
	Case 2

	
	PInterferer
	dBm
	-56
	-44

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&
=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&
≥+BW/2 + FIoffset,case 2

	256, 255
	FInterferer
	MHz
	(NOTE 2)
	FDL_low – 15
to
FDL_high + 15

	NOTE 1:	For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band
NOTE 2:	For each carrier frequency the requirement is valid for two frequencies:
a. the carrier frequency -BW/2 - FIoffset, case 1 and
b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3:	FInterferer range values for unwanted modulated interfering signal are interferer center frequencies 



7.6.1B	 In-band blocking requirements for category NB1 and NB2
For category NB1 and NB2 UE, the requirements in clause 7.6.1.1F of TS 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
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in TS 36.101 Annex A.5.1.1) with parameters specified in Tables 7.6.2.1-1 and 7.6.2.1-2. For operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part. 
Editor’s note: <For b255, to reuse TN requirement. For b256, wait for NR NTN outcome in RAN4#104-e >
7.6.2B	 Out-of-band blocking requirements for category NB1 and NB2
The category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.3.2 with parameters specified in Table 7.6.2.1B-1.
[bookmark: _Toc368026383]Editor’s note: <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. 
For category NB1 and NB2 UE, this is not applicable.
[bookmark: _Toc111062096][bookmark: _Toc112156259]7.6.3.1	Minimum requirements
[bookmark: _Toc368026388]The relative throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in TS 36.101 Annex A.5.1.1) with parameters specified in Table 7.6.3.1-1. For operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part. For category NB1 and NB2 UE, this is not applicable.
Table 7.6.3.1-1: Narrow-band blocking
	Parameter
	Unit
	Channel Bandwidth

	
	
	1.4 MHz

	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	22

	Puw (CW)
	dBm
	-55

	Fuw (offset for
f = 15 kHz)
	MHz
	0.9075

	Fuw (offset for
f = 7.5 kHz)
	MHz
	

	NOTE 1:	The transmitter shall be set a 4 dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101.
NOTE 2:	Reference measurement channel is specified in TS 36.101 Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 of TS 36.101.
NOTE 3:	For DL category M1 UE, the reference sensitivity for category M1 in table 7.3.1A-1 should be used as PREFSENS for Pw.
NOTE 4:	For DL category M1 UE, the parameters for the applicable channel bandwidth apply.
NOTE 5:	For DL category M1 UE, the parameter, Pw, for all the channel bandwidth will be PREFSENS +22 dBm. 



[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 throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in TS 36.101 Annex A.5.1.1) with parameters specified in Tables 7.7.1-1 and 7.7.1-2. For operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part.
Table 7.7.1-1: Spurious response parameters
	Rx parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101.
N OTE 2:	Reference measurement channel is specified in TS 36.101 Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 of TS 36.101.
NOTE 3:	The REFSENS power level is specified in Table 7.3.1A-1.



Table 7.7.1-2: Spurious response
	
Parameter
	Unit
	Level

	PInterferer
(CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies



[bookmark: _Toc111062099][bookmark: _Toc112156262]7.7.1B	 Minimum requirements for UE category NB1 and NB2
For category NB1 and NB2 UE, the minimum requirements in clause 7.7.1F of TS 36.101 shall apply for b255.

[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 requirement is defined following the same principles using modulated E-UTRA carrier and CW signal as interferer.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in TS 36.101 Annex A.5.1.1) with parameters specified in Table 7.8.1.1 for the specified wanted signal mean power in the presence of two interfering signals. For operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part.
Table 7.8.1.1-1: Wide band intermodulation
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	12

	PInterferer 1
(CW)
	dBm
	-46

	PInterferer 2
(Modulated)
	dBm
	-46

	BWInterferer 2
	
	1.4

	FInterferer 1
(Offset)
	MHz
	-BW/2 –2.1
/
+BW/2+ 2.1

	FInterferer 2
(Offset)
	MHz
	2*FInterferer 1

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101.
NOTE 2:	Reference measurement channel is specified in TS 36.101 Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 of TS 36.101.
NOTE 3:	The modulated interferer consists of the Reference measurement channel specified in TS 36.101 Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 with set-up according to Annex C.3.1.
NOTE 4:	For DL category M1 UE, the reference sensitivity for category M1 in table 7.3.1A-1 should be used as REFSENS for the power in Transmission Bandwidth Configuration.
NOTE 5:	For DL category M1 UE, the parameters for the applicable channel bandwidth apply, and BW refers to the corresponding channel bandwidth.



[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 TS 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 TS 36.101 shall apply.

<End of change>
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