3GPP TSG-RAN WG4 Meeting #108bis	R4-2317639
Xiamen, China, 9th October ‒ 13th October, 2023
Title: 	WF on IoT NTN Extended L-band	
Agenda Item:	6.3.5
Source: 	Moderator (Inmarsat)
Document for:	Approval
Topic #1: Generalities and System Parameters
Sub-topic 1-2
Sub-topic description: 
TR for IoT NTN bands
	R4-2316797
	Inmarsat
	TP on regulatory background to draft TR on IoT NTN bands



Issue 1-1-3: TP on regulatory background to draft TR on IoT NTN bands
· Recommended WF: 
· Agree initial TP.

Topic #2: UE RF Requirements
Sub-topic 2-1
General UE Parameters
Issue 2-1-1: Channel raster, carrier frequency and EARFCN
· Proposals
· Proposal 1: For the Extended L-band, the channel raster, carrier frequency and EARFCN can be confirmed as Table 2.1-1..
· Table 2.1-1: E-UTRA channel numbers
	E-UTRA Operating
Band
	ΔFRaster (kHz)
	Downlink
	Uplink

	
	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
(First – <Step size> – Last)
	FUL_low (MHz)
	NOffs-UL
	Range of NUL
(First – <Step size> – Last)

	253
	100
	1518
	228501
	228501-<1>-228570
	1668
	261269
	261269-<1>-261338

	NOTE 1:	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. This implies that the first 7 channel numbers at the lower operating band edge and the last 6 channel numbers at the upper operating band edge shall not be used for channel bandwidth of 1.4 MHz.



· Proposal 2: Consider the following alternative options to support more flexible accommodation of IoT NTN channels around existing services and around additional guard bands in Band 253:
· Option 1: Specify support for 50 kHz channel raster.
· Option 2: Specify support for non-zero MDL values also for Anchor Carriers carrying NPSS/NSSS in stand-alone NB-IoT NTN deployment

· Tentative Agreement:
· Maintain baseline channel raster of 100 kHz. Table 2.1.1 from Proposal 1 can be agreed as a baseline requirement for Band 253.
· Table 2.1-1: E-UTRA channel numbers
	E-UTRA Operating
Band
	ΔFRaster (kHz)
	Downlink
	Uplink

	
	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
(First – <Step size> – Last)
	FUL_low (MHz)
	NOffs-UL
	Range of NUL
(First – <Step size> – Last)

	253
	100
	1518
	228501
	228501-<1>-228570
	1668
	261269
	261269-<1>-261338

	NOTE 1:	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. This implies that the first 7 channel numbers at the lower operating band edge and the last 6 channel numbers at the upper operating band edge shall not be used for channel bandwidth of 1.4 MHz.



· The need for additional flexibility in channel raster for IoT NTN LTE bands has been identified, especially to accommodate future deployments of NB-IoT NTN and eMTC NTN together with NR NTN around existing services, taking into account possible guard bands for protection of other services, Doppler, and for deployment within the same SAN (i.e. same FFT).  This issue should be further discussed independently of band 253, with more general applicability to all IoT NTN LTE bands.
· Capture this aspect in the TR.
· FFS whether to capture a note in the specification


Issue 2-1-2: Default UE TX-RX frequency separation
· Proposals:
· Proposal 1: For the Extended L-band, the TX–RX frequency separation should be confirm as Table 2.2-1.
· Table 2.2-1: Default UE TX-RX frequency separation
	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	253
	-150 MHz



· Proposal 2: Agree on the following Default TX-RX separation, including NOTE 1:
· Default UE TX-RX frequency separation
	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	253
	-150 MHz

	NOTE1: For Band 253 stand-alone deployment, for category NB1 and NB2, flexible TX-RX frequency separation within the operating band is supported.




· Tentative Agreement:
· Agree Proposal 2 as a starting point.
· Agree on the following Default TX-RX separation, including NOTE 1:
· Default UE TX-RX frequency separation
	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	253
	[-150 MHz]

	NOTE1: For Band 253 stand-alone deployment, for category NB1 and NB2, flexible TX-RX frequency separation within the operating band is supported.



· Companies to further confirm that this is the correct way to capture it in the spec at least for Cat NB1 and NB2
· Based on operator input, there is a strong desire to consider flexible TX-RX separation for the band itself, and moreover for NTN FR1 bands, provided the frequency separation is sufficiently large.  For next meeting, companies to further check if this can be supported.

Sub-topic 2-2
UE Receiver Parameters
Open issues and candidate options before meeting:
Issue 2-2-1: REFSENS
· Proposals
· Proposal 1: For the extended L-band, the reference sensitivity level for eMTC NTN can be defined as Table 2.3-1 and Table 2.3-2 and the reference sensitivity level for NB-IoT can be defined as Table 2.3-3.
Table 2.3-1: Reference sensitivity for FDD UE category M1 QPSK PREFSENS
	NTN Band
	REFSENS (dBm)
	Duplex Mode

	[253]
	-102.7
	FDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5- in TS 36.101.


Table 2.3-2: Reference sensitivity for HD-FDD UE category M1 QPSK PREFSENS
	NTN Band
	REFSENS (dBm)
	Duplex Mode

	[253]
	-103.5
	HD-FDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5 in TS 36.101 [7].


Table 2.3-3: Reference sensitivity for UE category NB1 and NB2
	Operating band
	REFSENS [dBm]

	According to subclause 5.2B in TS 36.102
	- 108.2


· 
· Proposal 2: For Band 253, consider revisiting REFSENS, ACS and Max Input Level values compared to what is currently specified for other NTN bands in TS 36.102

· Tentative Agreement:
· Further check the values of REFSENS to address lack of clarity on background assumptions.


Issue 2-2-2: In-band blocking requirements for Cat M1
· Proposals:
· Proposal 1: For the extended L-band, the in-band blocking requirement for UE category M1 can be specified as shown in Table 2.4-1.
· Table2.4-1: In-band blocking
	E-UTRA band
	Parameter
	Unit
	Case 1
	Case 2
	Case 34
	Case 44

	
	PInterferer
	dBm
	-56
	-44
	-48
	-33

	
	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
	
	

	253
	FInterferer
	MHz
	(NOTE 2)
	FDL_low – 15
to
FDL_high + 15
	FDL_low – 3.5
	FDL_low – 5.5

	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 
NOTE 4:  The Interferer bandwidth for Case 3 and Case 4 is a 5 MHz broadband signal interferer (LTE)



· Proposal 2: To address the potential co-existence issue between TN networks and extended L-band DL, specify the IBB2 requirement of -44 dBm interferer signal power level to extend until offsets down to 1 MHz from lower edge of extended L-band, i.e. 1517 MHz
· Proposal 3: Specify two different UE blocking requirements within the same operating band 253, one at the band edge of 1518 MHz, expected to align with the UE Rx RF frontend filter edge, another one at the appropriate channel offsets corresponding to the 1520 MHz frequency point.
· Use -30 dBm as the interferer level for UE In-band blocking requirements at least for all cases considering an in-band interferer of 5 MHz channel BW located with center frequency at 5.5 MHz offset from the NB-IoT DL channel edge.

· Tentative Agreements:
· Companies recognize that 3GPP TR 38.863 and ECC Report 263 adopt different assumptions for TN-NTN coexistence, and that assumptions adopted by ECC Report 263 may not be applicable for NTN-enabled smartphone and low-cost IoT UE types, which are expected to operate outside of TN coverage and thus away from TN BS sites.
· Taking into account recommendations from ECC Report 263, specify UE In-Band-Blocking requirements based on TN-NTN coexistence assumptions in TR 38.863, limited to Smartphone and low-cost IoT type UE. 
· Companies to further check how the specific In-Band Blocking requirements should be captured.



Issue 2-2-3: In-band blocking requirements for Cat NB1 and NB2
· Proposals:
· Proposal 5: For the extended L-band, additional in-band blocking requirement for UE category NB1 and NB2 can be specified as shown in Table 2.4-2
· Table 2.4-2: Additional in-band blocking parameters for category NB1 and NB2
	IBB3 test Parameters

	Category NB1 or NB2 signal power
(Pwanted  ) / dBm
	REFSENS + 6 dB

	Interferer
	E-UTRA

	Interferer signal power
(PInterferer ) / dBm 
	- 48 dBm

	Interferer bandwidth
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	FDL_low -3.5 MHz

	IBB4 test Parameters

	Category NB1 or NB2 signal power
(Pwanted  ) / dBm
	REFSENS + 6 dB

	Interferer
	E-UTRA

	Interferer signal power
(PInterferer ) / dBm 
	- 33 dBm

	Interferer bandwidth
	5 MHz

	Interferer offset range from category NB1 or NB2 channel edge
	FDL_low - 5.5 MHz



· Proposal 2: To address the potential co-existence issue between TN networks and extended L-band DL, specify the IBB2 requirement of -44 dBm interferer signal power level to extend until offsets down to 1 MHz from lower edge of extended L-band, i.e. 1517 MHz
· Proposal 3: Specify two different UE blocking requirements within the same operating band 253, one at the band edge of 1518 MHz, expected to align with the UE Rx RF frontend filter edge, another one at the appropriate channel offsets corresponding to the 1520 MHz frequency point.
· Use -30 dBm as the interferer level for UE In-band blocking requirements at least for all cases considering an in-band interferer of 5 MHz channel BW located with center frequency at 5.5 MHz offset from the NB-IoT DL channel edge.

· Tentative Agreements:
· Companies recognize that 3GPP TR 38.863 and ECC Report 263 adopt different assumptions for TN-NTN coexistence, and that assumptions adopted by ECC Report 263 may not be applicable for NTN-enabled smartphone and low-cost IoT UE types, which are expected to operate outside of TN coverage and thus away from TN BS sites.
· Taking into account recommendations from ECC Report 263, specify UE In-Band-Blocking requirements based on TN-NTN coexistence assumptions in TR 38.863, limited to Smartphone and low-cost IoT type UE. 
· Companies to further check how the specific In-Band Blocking requirements should be captured.
· 

Issue 2-2-4: Note on possible interference:
· Proposals
· Proposal 1: Add a note together with the blocking requirement: UE may experience harmful interference from terrestrial networks in adjacent or nearby frequencies when operating in same geographical area.   
· Proposal 2: Other

· Tentative Agreement:
· Already agreed in previous meeting RAN4#108. Nothing to be done.


Topic #3: SAN RF Requirements
Sub-topic 3-1
Sub-topic description:
Open issues and candidate options before meeting:
Issue 3-1-1: Channel Raster and EARFCN
· Proposals
· Proposal 1: For the Extended L-band, the channel raster, carrier frequency and EARFCN can be defined as Table 2.1-1.
· Table 2.1-1: E-UTRA channel numbers
	E-UTRA Operating
Band
	ΔFRaster (kHz)
	Downlink
	Uplink

	
	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
(First – <Step size> – Last)
	FUL_low (MHz)
	NOffs-UL
	Range of NUL
(First – <Step size> – Last)

	253
	100
	1518
	228501
	228501-<1>-228570
	1668
	261269
	261269-<1>-261338

	NOTE 1:	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. This implies that the first 7 channel numbers at the lower operating band edge and the last 6 channel numbers at the upper operating band edge shall not be used for channel bandwidth of 1.4 MHz.



· Proposal 2: Other

· Tentative Agreement:
· Maintain baseline channel raster of 100 kHz. Table 2.1.1 from Proposal 1 can be agreed as a baseline requirement for Band 253.
· Table 2.1-1: E-UTRA channel numbers
	E-UTRA Operating
Band
	ΔFRaster (kHz)
	Downlink
	Uplink

	
	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
(First – <Step size> – Last)
	FUL_low (MHz)
	NOffs-UL
	Range of NUL
(First – <Step size> – Last)

	253
	100
	1518
	228501
	228501-<1>-228570
	1668
	261269
	261269-<1>-261338

	NOTE 1:	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. This implies that the first 7 channel numbers at the lower operating band edge and the last 6 channel numbers at the upper operating band edge shall not be used for channel bandwidth of 1.4 MHz.



· The need for additional flexibility in channel raster for IoT NTN LTE bands has been identified, especially to accommodate future deployments of NB-IoT NTN and eMTC NTN together with NR NTN around existing services, taking into account possible guard bands for protection of other services, Doppler, and for deployment within the same SAN (i.e. same FFT).  This issue should be further discussed independently of band 253, with more general applicability to all IoT NTN LTE bands.
· Capture this aspect in the TR.
· FFS whether to capture a note in the specification
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