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Introduction
This discussion aims at defining the specification parameters for the introduction of MSS Extended L-band for IoT NTN.
Topic #1: Band Definition and System Parameters
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312039
	ZTE Corporation
	Proposal 1: The Extended L-band should be defined as Table 2.
Table 2: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	[253]
	1668 MHz
	–
	1675 MHz
	1518 MHz
	–
	1525 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256




	R4-2313468

	Ericsson
	[bookmark: _Hlk143070393]Proposal 1: Specify a global extended L-band for NTN IoT with frequency ranges 1668–1675 MHz and 1518–1525 MHz, considering IMT operation in the 1492–1518 MHz frequency range, No guard band shall be considered between IMT and NTN. 
Proposal 2: If the new extended L-band is targeting CEPT countries only, then 1 MHz guard band could be considered at 1517 MHz. 
Observation 1: The legacy IBB blocking requirement can be used with 1MHz frequency separation between IMT channel edge and NTN channel edge.
Observation 2: 3GPP band n75, n50/b50, n74 are specified with reference to ECC report 263, therefore, IMT to the new NTN band can coexist.


	
	
	

	R4-2313821

	Inmarsat, Viasat
	Observation 1: The MSS Extended L-band, 1518-1525 MHz (space-to-Earth) and 1668-1675 MHz (Earth-to-space), has long been used for Maritime and Aeronautical mission-critical safety and emergency services.  This use of the band is expected to continue and grow, and progressively adopt more and more 3GPP NTN specifications.

Observation 2: ITU-R Recommendations and WRC Resolutions encourage administrations to consider additional frequency separation below 1518 MHz, with a total separation of different values up to 6 MHz, to protect existing MSS services starting from the 1518 MHz boundary.

Observation 3: ECC Reports 263, 299 and ECC Decision (17)06 note that the IMT block ends at 1517 MHz and stipulate a baseline guard band with MSS of 1 MHz in the 1517-1518 MHz range.

Observation 4: ECC Report 263 studies always assume IMT base stations operating at frequency offsets of 1, 3 and 6 MHz below 1518 MHz with the MSS MES operation starting from 1518 MHz, with a first 200 kHz channel at 1518.1 MHz, thereby no recommendation is made to introduce any guard band within the MSS band.

Observation 5: ECC Report 299 recommends even further PFD limits on base stations operating in the frequency band ending at 1517 MHz to provide additional protections to MSS terminals operating in airports and seaports.

Observation 6: From previous observations, we can conclude that the introduction of any guard band in the new NTN Extended L-band is not aligned with regulation, and moreover not warranted.


Proposal 1: Agree specification of NTN Extended L-band DL frequency range from 1518-1525 MHz, in line with ITU-R, WRC and country regulations, as per table below.
                              Table 2.1-1: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	253
	1668 MHz
	–
	1675 MHz
	1518 MHz
	–
	1525 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256




Proposal 2: [bookmark: _Hlk135083790]Agree on Default TX-RX separation of -150 MHz 




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1-1: E-UTRA Operating Band
· Proposals
· Option 1: The Extended L-band should be defined as Table 2.
Table 2: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	[253]
	1668 MHz
	–
	1675 MHz
	1518 MHz
	–
	1525 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256



· Option 2: Specify a global extended L-band for NTN IoT with frequency ranges 1668–1675 MHz and 1518–1525 MHz, considering IMT operation in the 1492–1518 MHz frequency range, No guard band shall be considered between IMT and NTN. 
· Option 3: Agree specification of NTN Extended L-band DL frequency range from 1518-1525 MHz, in line with ITU-R, WRC and country regulations, as per table below.
                              Table 2.1-1: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	253
	1668 MHz
	–
	1675 MHz
	1518 MHz
	–
	1525 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256



· Recommended WF
· Agree Option 1

Sub-topic 1-2
General Coexistence Aspects
Open issues and candidate options before meeting:
Issue 1-2-1:Guard Band
· Proposals
· Option 1: Specify a global extended L-band for NTN IoT with frequency ranges 1668–1675 MHz and 1518–1525 MHz, considering IMT operation in the 1492–1518 MHz frequency range, No guard band shall be considered between IMT and NTN. 
· Option 2: If the new extended L-band is targeting CEPT countries only, then 1 MHz guard band could be considered at 1517 MHz. 
· Option 3: Other
· Recommended WF
· TBA
· Moderator Note:  Discussion of guard band outside the Extended L-band appears to be outside of the scope of the WID.


Topic #2: UE RF Requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312040
	ZTE Corporation
	Proposal 1: The Extended L-band should be defined as Table 2.1-1.
Table 2.1-1: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	[253]
	1668 MHz
	–
	1675 MHz
	1518 MHz
	–
	1525 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256



Proposal 2: For the Extended L-band, the channel raster, carrier frequency and EARFCN can be defined as Table 2.2-1.
Table 2.2-1: 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 3: 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 4: For the extended L-band, the receiver blocking requirement should be specified based on the conclusion of ECC report 263. 


	R4-2312042
	ZTE Corporation
	Draft CR to TS36.102 Introduction of the Extended L-band

	R4-2313787

	Qualcomm Incorporated
	Proposal 1:  Add the following note to the 3GPP specification for Band 253.
· Note:  UE’s assigned to channels and allocated frequency resources in the lower portion of Band 253 may experience harmful interference from terrestrial networks in adjacent or nearby frequencies when operating in the same geographical area.  A guard band of at least 3 MHz is recommended.
Proposal 2:  Study improvement to UE blocking for Band 253 using recommendations from ECC Report 263 as a guideline.

	R4-2313822
	Inmarsat, Viasat
	Observation 1: Although the initial focus proposed in the WID was Region 1 [1], the MSS Extended L-band broadly has worldwide applicability, with limited exceptions in specific countries.
Observation 2: ECC Reports 263 and 299 identify the benefit of specifying additional receiver blocking requirements in the MSS UE to further protect from blocking signals from terrestrial base stations in adjacent band.
Observation 3: It is generally expected that NTN UE supporting Extended L-band (Band 253) will also support Band 255, therefore it is reasonable to assume that a common Rx frontend filter will be used for the DL of 253+255 combined.
Observation 4: As highlighted in R4-2309506, even if we were to define two separate bands, one with the full DL starting at 1518 MHz and one starting at 1520 MHz, it is unlikely that UE with separate Rx RF frontend will be developed as it will cause fragmentation in the ecosystem. As noted in R4-2309506, “it should be assumed the UE will carry a common RF front-end between the two bands – this implies that Rx filter will be designed to cover the full band”.  Therefore, there is virtually no benefit to actually specifying two different bands.
Proposal 1: Reuse IoT NTN band 255 core RF requirements as a baseline.  FFS whether the additional receiver blocking requirements to address coexistence with TN bands ending at 1517 MHz and 1512 MHz, as recommended by ECC Report 263 and 299 should be handled as additional requirements or superseding the baseline band 255 requirements.
Proposal 2: Consider additional UE requirements for ECC countries and any other applicable countries based on ETSI EN 301 681.
Proposal 3: Assume a single NTN band 253 will be specified covering the full DL range of 1518-1525 MHz and that the UE RF frontend will align with the 1518 MHz edge.
Observation 5:  ECC report suggests that a 5000 m separation between NTN UE and interfering TN BS at 1 MHz away might be enough to keep harmful interference into the NTN UE receiver low at least for low gain land UE.  TR 38.863 assumes a 1500 m geographical separation between NTN UE and edge of the TN cell coverage and a 7500 m ISD for TN deployment, which means the total separation from the TN BS will be [TN cell radius] + 1500m.  If we assume [TN cell radius] =  ISD/2, this would convert to a total of 3750 + 1500 = 5250 m total separation distance.
Proposal 4:  For the time being, re-use TN-NTN coexistence assumptions from TR 38.863, which would yield a total separation distance of 5250 m from TN BS site and NTN UE, at least for low-gain land-based NTN UE, compatible with smartphone and IoT use cases.
Proposal 5:  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.  
Proposal 6: With the assumption that the IMT block ends at 1517 MHz, specify the following in-band blocking requirements:
· A blocking requirement of [−30dBm/MHz] aligned with the edge of the band @1518 MHz, to protect the UE NTN receiver from blocking due to out-of-band emissions from TN BS transmissions ending at the 1512 MHz edge.
· An additional in-band blocking requirement of [−30dBm/MHz] starting at the corresponding EUTRA channel offset numbers aligned with the 1520 MHz frequency point, to protect the UE NTN receiver from blocking due to out-of-band emissions from TN BS transmissions ending at the 1517 MHz edge.

Proposal 7: Add a note to the specification to highlight the risk of harmful interference and that in some situations, depending on vicinity to TN BS in bands ending at 1517 MHz, the NTN UE with DL operating in EUTRA channels from 1518 MHz to 1520 MHz might experience degradation in performance.  



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
General UE Parameters
Open issues and candidate options before meeting:
Issue 2-1-1: E-UTRA Operating Band
· Proposals
· Option 1: The Extended L-band should be defined as Table 2.1-1.
Table 2.1-1: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	[253]
	1668 MHz
	–
	1675 MHz
	1518 MHz
	–
	1525 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256



· Option 2: Other
· Recommended WF
· Agree Option 1.

Issue 2-1-2: Channel raster, carrier frequency and EARFCN
· Proposals
· Option 1: For the Extended L-band, the channel raster, carrier frequency and EARFCN can be defined as Table 2.2-1.
Table 2.2-1: 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.



· Option 2: Other
· Recommended WF
· TBA


Sub-topic 2-2
UE Receiver Parameters
Open issues and candidate options before meeting:
Issue 2-2-1: REFSENS
· Proposals
· Option 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


· 
· Option 2: Other
· Recommended WF
· TBA

Issue 2-2-2: UE Receiver Blocking
· Proposals
· Proposal 1: For the extended L-band, the receiver blocking requirement should be specified based on the conclusion of ECC report 263. 
· Proposal 2: Proposal 2: Consider additional UE requirements for ECC countries and any other applicable countries based on ETSI EN 301 681.
· Proposal 3: Study improvement to UE blocking for Band 253 using recommendations from ECC Report 263 as a guideline.
· Proposal 4: Reuse IoT NTN band 255 core RF requirements as a baseline.  FFS whether the additional receiver blocking requirements to address coexistence with TN bands ending at 1517 MHz and 1512 MHz, as recommended by ECC Report 263 and 299 should be handled as additional requirements or superseding the baseline band 255 requirements.
· Proposal 5: 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.  
· Proposal 6:  With the assumption that the IMT block ends at 1517 MHz, specify the following in-band blocking requirements:
· A blocking requirement of [−30dBm/MHz] aligned with the edge of the band @1518 MHz, to protect the UE NTN receiver from blocking due to out-of-band emissions from TN BS transmissions ending at the 1512 MHz edge.
· An additional in-band blocking requirement of [−30dBm/MHz] starting at the corresponding EUTRA channel offset numbers aligned with the 1520 MHz frequency point, to protect the UE NTN receiver from blocking due to out-of-band emissions from TN BS transmissions ending at the 1517 MHz edge.
· 
· Proposal 7: Other
· Recommended WF
· Specify UE receiver blocking requirements in line with ECC Report 263.  Further discuss how to capture the specific requirements.

Issue 2-2-3: Note on possible interference
· Proposals
· Option 1: Add the following note to the 3GPP specification for Band 253.
· Note:  UE’s assigned to channels and allocated frequency resources in the lower portion of Band 253 may experience harmful interference from terrestrial networks in adjacent or nearby frequencies when operating in the same geographical area.  A guard band of at least 3 MHz is recommended.
· Option 2: Add a note to the specification to highlight the risk of harmful interference and that in some situations, depending on vicinity to TN BS in bands ending at 1517 MHz, the NTN UE with DL operating in EUTRA channels from 1518 MHz to 1520 MHz might experience degradation in performance.   
· Option 3: Other
· Recommended WF
· A note should be added to capture the potential interference issue, discuss specific wording of the note.


Sub-topic 2-3
General Coexistence
Open issues and candidate options before meeting:
Issue 2-3-1: Coexistence Assumptions
· Proposals
· Option 1: For the time being, re-use TN-NTN coexistence assumptions from TR 38.863, which would yield a total separation distance of 5250 m from TN BS site and NTN UE, at least for low-gain land-based NTN UE, compatible with smartphone and IoT use cases.
· Option 2: Other
· Recommended WF
· TBA

…
Topic #3: SAN RF Requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312041
	ZTE Corporation
	Proposal 1: The Extended L-band should be defined as Table 2.1-1.
Table 2.1-1: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	[253]
	1668 MHz
	–
	1675 MHz
	1518 MHz
	–
	1525 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256



Proposal 2: For the Extended L-band, the channel raster, carrier frequency and EARFCN can be defined as Table 2.2-1.
Table 2.2-1: 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.




	R4-2312043
	ZTE Corporation
	Draft CR to TS36.108 Introduction of the Extended L-band



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1
Sub-topic description:
Open issues and candidate options before meeting:
Issue 3-1-1: E-UTRA Operating Band
· Proposals
· Option 1: The Extended L-band should be defined as Table 2.1-1.
Table 2.1-1: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	[253]
	1668 MHz
	–
	1675 MHz
	1518 MHz
	–
	1525 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256




· Option 2: Other
· Recommended WF
· Agree on Option 1.

Issue 3-1-2: Channel Raster and EARFCN
· Proposals
· Option 1: For the Extended L-band, the channel raster, carrier frequency and EARFCN can be defined as Table 2.2-1.
Table 2.2-1: 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.



· Option 2: Other
· Recommended WF
· TBA

Topic #4: RRM Requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312044
	ZTE Corporation
	Draft CR to TS36.133 Introduction of the Extended L-band

	
	
	



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
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