[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 102-e	R4-2204170
Electronic Meeting, February 21 – March 3, 2022

Source: 	MediaTek Inc.
Title: 	Draft text proposal to update TS 38.101-5 on clause 7.6 Blocking characteristics 
Agenda Item:	10.13.4.2
Document for:	Approval
Introduction
Regarding NR NTN WF [1][2] and Tdoc [3] from RAN4 meetings, there were agreements about the UE blocking characteristics. In the contribution, the draft CR text is proposed for NR NTN UE blocking characteristics.  
Discussion
From [1], the agreement of out-of-band blocking for NR NTN UE is shown below. 
	Out-of band blocking
Current requirement can be reused.



Observation 1: From [1], it was agreed that current OOB requirement based on TS 38.101-1 can be reused for NTN UE.
Proposal 1: To reuse NR UE OBB definition and requirements from TS 38.101-1 for NR NTN UE.
From [2] and [3], the agreement of NBB and IBB for NR NTN UE is shown below. 
	NBB and IBB for band n255/n256
Option 1: For frequency lower than 2.7GHz, there are potential TN interferers. To consider reusing TN UE NBB and IBB requirements for NTN UE as assumption.



Observation 2: From [2] and [3], the agreement is to consider reusing TN UE NBB and IBB requirements for NTN UE as assumption.
Proposal 2: To reuse NR UE IBB and NBB definition and requirements from TS 38.101-1 for NR NTN UE. 
Observation 3: Two options are provided here for text proposal. Option 2 is preferred as it is straightforward. 

Conclusion
In the contribution, regarding NR NTN UE, the CR for blocking characteristics is proposed. 
Observation 1: From [1], it was agreed that current OOB requirement based on TS 38.101-1 can be reused for NTN UE.
Proposal 1: To reuse NR UE OBB definition and requirements from TS 38.101-1 for NR NTN UE.
Observation 2: From [2] and [3], the agreement is to consider reusing TN UE NBB and IBB requirements for NTN UE as assumption.
Proposal 2: To reuse NR UE IBB and NBB definition and requirements from TS 38.101-1 for NR NTN UE. 
Observation 3: Two options are provided here for text proposal. Option 2 is preferred as it is straightforward. 

4 References
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Option 1 : Draft proposed CR text compared with TS 38.101-1

<Start of change>

[bookmark: _Toc92440324]7.6	Blocking characteristics
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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 occurs.
For shared spectrum channel access and band combinations with operating bands intended for shared spectrum channel access, the blocking characteristics is specified in clause 7.6F.
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For NR NTN bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz in-band blocking (IBB) 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.  
The throughput of the wanted signal shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.2-1 and Table 7.6.2-2. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal. 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 7.6.2-1: In-band blocking parameters for NR NTN bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	RX parameter
	Units
	Channel bandwidth (MHz)

	
	
	5, 10
	15 
	20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100

	Power in transmission bandwidth configuration3
	dBm
	REFSENS + 6 dB
	REFSENS + 7 dB
	REFSENS + (9 + 10log10(BWChannel /20)) dB 

	BWinterferer
	MHz
	5

	FIoffset, case 1
	MHz
	7.5

	FIoffset, case 2
	MHz
	12.5

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in clause 7.3.2Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.
NOTE 2:	The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 and 15 kHz SCS. 
NOTE 3:   Power in transmission bandwidth configuration shall be rounded to the next higher 0.5dB value.


<If we have the same Annexes for NTN, we may even not need the table. > 

Table 7.6.2-2: In-band blocking for NR NTN bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	NR band
	Parameter
	Unit
	Case 1
	Case 2
	Case 3
	Case 4

	
	Pinterferer
	dBm
	-56
	-44
	-15
	-38

	
	Finterferer (offset)
	MHz
	-BWChannel/2 – 
FIoffset, case 1
and
BWChannel/2 + 
FIoffset, case 1
	≤ -BWChannel/2 – 
FIoffset, case 2
and
≥ BWChannel/2 + 
FIoffset, case 2
	
	-BWChannel/2-11

	n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n24n255,  n25, n26, n28,n34, n38,n39, n40, n41, n483, n50, n51, n53, n65n256, n66, n67, n70, n74, n75, n76, n85, n91, n92, n93, n94
	Finterferer
	MHz
	NOTE 2
	FDL_low – 15
to
FDL_high + 15
	
	

	n30
	Finterferer
	MHz
	NOTE 2
	FDL_low – 15
to
FDL_high + 15
	
	FDL_low – 11

	n71
	Finterferer
	MHz
	NOTE 2
	FDL_low – 12 to FDL_high + 15
	FDL_low – 12
	

	
NOTE 1:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.
NOTE 2:	For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -BWChannel/2 – FIoffset, case 1; b: BWChannel/2 + FIoffset, case 1
NOTE 3:	n48 follows the requirement in this frequency range according to the general requirement defined in Clause 7.1.


< For bands n255 and n256, we can also just refer to requirement for bands in TS 38.101-1 if we have the same IBB for NTN, we may even not need the table. > 
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For NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz out-of-band band blocking is defined for an unwanted CW interfering signal falling outside a frequency range 15 MHz below or above the UE receive band. 
The throughput of the wanted signal shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3-1 and Table 7.6.3-2. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal. 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 7.6.3-1: Out-of-band blocking parameters for NR NTN bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	RX parameter
	Units
	Channel bandwidth (MHz)

	
	
	5, 10
	15
	20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100

	Power in transmission bandwidth configuration2
	dBm
	REFSENS + 6 dB
	REFSENS + 7 dB
	 REFSENS + (9 + 10log10(BWChannel /20)) dB

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in clause 7.3.2Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.
NOTE 2:   Power in transmission bandwidth configuration shall be rounded to the next higher 0.5dB value.




Table 7.6.3-2: Out of-band blocking for NR NTN bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	NR band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	-30
	-15

	n5, n7, n8, n12, n13, n14, n18, n20, n24n255,  n25, n26, n28, n30, n34, n38, n39, n40, n41, n485, n50, n51, n536, n65n256, n66, n67, n70, n71, n74, n75, n76, n85, n91, n92, n93, n94
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 6000 MHz.
NOTE 2:	For band 51 the FDL_high of band 50 is applied as FDL_high for band 51. For band 50, the FDL_low of band 51 is applied as FDL_low for band 50.
NOTE 3:	For band 76 the FDL_high of band 75 is applied as FDL_high for band 76. For band 75, the FDL_low of band 76 is applied as FDL_low for band 75.
NOTE 4:	For UEs supporting both bands 38 and 41, the FDL_high and FDL_low of band 41 is applied as FDL_high and FDL_low for band 38.
NOTE 5:	n48 follows the requirement in this frequency range according to the general requirement defined in Clause 7.1. The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2700 MHz and FInterferer < 4800 MHz.
NOTE 62:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2580 MHz and FInterferer < 2775 MHz.
NOTE 7	For UE supporting both bands 25 and 70, the FDL_high of band 70 is applied as FDL_high for band 25, and the FDL_low of band 25 is applied as FDL_low for band 70.
NOTE8:	For bands 91 and 93 the FDL_high of bands 92 and 94 are applied as FDL_high for bands 91 and 93. For bands 92 and 94, the FDL_low of bands 91 and 93 are applied as FDL_low for bands 92 and 94



For interferer frequencies across ranges 1, 2 and 3 in Table 7.6.3-2, a maximum of

	


exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a step size of  MHz withthe number of resource blocks in the downlink transmission bandwidth configuration, BWChannel the bandwidth of the frequency channel in MHz and n = 1, 2, 3 for SCS = 15, 30, 60 kHz, respectively. For these exceptions, the requirements in clause 7.7 apply.
<If we have the same clause 7.7 requirements for NTN, we may even not need the text. > 
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This requirement is measure of a receiver's ability to receive a NR 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. The relative throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1)  with parameters specified in Table 7.6.4-1. 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.
Table 7.6.4-1: Narrow Band Blocking
	NR band
	Parameter
	Unit
	Channel Bandwidth (MHz)

	
	
	
	5
	10
	15
	20

	n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n24n255, n25, n26, n28, n30, n34, n38, n39, n40, n41, n48, n50, n51, n53, n65256, n66, n67, n70, n71, n74, n75, n76, n85
	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	
	16
	13
	14
	16

	
	Puw (CW)
	dBm
	-55

	
	Fuw (offset SCS= 15 kHz) 4
	MHz
	

	
	Fuw (offset SCS= 30 kHz)4
	MHz
	NA

	NOTE 1:	The transmitter shall be set a 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in clause 7.3.2 Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4
NOTE 2:	Reference measurement channel is specified in Annexes A.3.2 and A.3.3 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.
NOTE 32:	The PREFSENS power level is specified in clause 7.3.2. Table 7.3.2-1 and Table 7.3.2-2 for two and four antenna ports, respectively.
NOTE 43:  Fuw shall be rounded to half of SCS.





<End of change>

Option 2 : Draft proposed CR text
<Start of change>
7.6	Blocking characteristics
7.6.1	General
The definition for general blocking characteristics in sub-clause 7.6.1 from TS 38.101-1 is applicable for NR NTN UE.

7.6.2	In-band blocking
<Same approach as for Option 1>

7.6.3	Out-of-band blocking
The definition and requirements for out-of-band blocking in sub-clause 7.6.3 from TS 38.101-1 are applicable for NR NTN UE for NTN bands of the corresponding FDL_high and FUL_high range. 
For NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz, interferer frequencies across ranges 1, 2 and 3 in Table 7.6.3-2 of [38.101-1], a maximum of

	


exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a step size of  MHz withthe number of resource blocks in the downlink transmission bandwidth configuration, BWChannel the bandwidth of the frequency channel in MHz and n = 1, 2, 3 for SCS = 15, 30, 60 kHz, respectively. For these exceptions, the requirements in clause 7.7 apply.

<If we have the same clause 7.7 requirements for NTN, we may even not need the 2nd paragraph text. > 

7.6.4	Narrow band blocking
The definition and requirements for narrow blocking in clause 7.6.4 from TS 38.101-1 are applicable for NR NTN UE. 

<End of change>
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