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Introduction
There are still some sections of the TR 37.911 with missing text in section 7 that needs to be completed prior to the submission to ITU-R. The relevant text has been added to the Characteristics Templates already. In RAN4#109 there was also TP approved covering NR satellite access in R4-2321029. 
However, remaining description text for IoT NTN on “Bandwidth” and “Operating Bands”, and also text “Service aspects” also need to be captured. Therefore, the TP in R4-2321029 has been updated to include those additional aspects in the TP below, and simplification of the text applied.
In addition, some additional changes were done, as FR1-NTN is not necessary to state, and the main section titles have been reverted back to those from the TR editor.
Proposal: It is proposed to approve the updated TP in section 2.1 below.
TP for TR 37.911 (clean version)

<<Start of Change>>

[bookmark: _Toc136809405]7	Self-evaluation of generic requirements
[bookmark: _Toc136809406]7.1	Service aspects
According to Report ITU-R M.2514-0 [x5], the support for wide range of services should be inspected by the following question:
-	Does the proposal able to support a range of services? (eMBB-s, HRC-s, and mMTC-s)?
The evaluation method is defined in Report ITU-R M.2412 [6], and the support of a wide range of services is verified by inspection of the candidate RITs/SRITs ability to meet the minimum technical performance requirements for various usage scenarios and their associated test environments.
Based on the self-evaluation results in Section 5 to 7, it is observed that:
· For the standalone RIT, NR satellite access RIT can meet the minimum technical performance requirements for the three test environments in eMBB-s, HRC-s and mMTC-s, 
· For the SRIT, NR satellite access component RIT can meet the minimum technical performance requirements for the three test environments in eMBB-s, HRC-s and mMTC-s, and IoT NTN RIT can at least meet the minimum technical performance requirements for the one of the test environments in mMTC-s. Therefore, SRIT can fulfil the service requirements.
[bookmark: _Toc136809407]7.2	Bandwidth 
7.2.1	NR satellite access
The transmission bandwidth configuration NRB for each SAN channel bandwidth and subcarrier spacing is specified in Table 7.2-1 for NR satellite access as explained in TS 38.108 and TS 38.101-5.
[bookmark: _Hlk497144372]Table 7.2.1-1: Transmission bandwidth configuration NRB for NR satellite access
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	30 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	160

	30
	11
	24
	38
	51
	78

	60
	N/A
	11
	18
	24
	38



The minimum guard band for each SAN channel bandwidth and SCS is specified in Table 7.2-2 for NR satellite access.
Table 7.2.1-2: Minimum guard band (kHz) (NR satellite access)
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	30 MHz

	15
	242.5
	312.5
	382.5
	452.5
	592.5

	30
	505
	665
	645
	805
	945

	60
	N/A
	1010
	990
	1330
	1290


[bookmark: _Hlk500346105]
The number of RBs configured in any SAN channel bandwidth shall ensure that the minimum guard band specified in this clause is met.
7.2.2	IoT NTN
For NB-IoT satellite access, the transmission bandwidth configuration NRB for SAN and UE channel bandwidth and subcarrier spacing is specified in Table 7.2.2-1, as documented in TS 36.108 and TS 36.102, where 15kHz subcarrier spacing is specified for downlink and uplink operation, and 3.75kHz subcarrier spacing is specified only for uplink operation.
Table 7.2.2-1: Transmission bandwidth configuration NRB, Ntone 15kHz and Ntone 3.75kHz in NB-IoT satellite access channel bandwidth
	Channel bandwidth BWChannel [kHz]
	200

	Transmission bandwidth configuration NRB
	1

	Transmission bandwidth configuration Ntone 15kHz
	12

	Transmission bandwidth configuration Ntone 3.75kHz 
	48



For eMTC satellite access, the transmission bandwidth configuration NRB for SAN and UE channel bandwidth and subcarrier spacing is specified in Table 7.2.2-2, as documented in TS 38.108 and TS 38.101-5.
Table 7.2.2-2: Transmission bandwidth configuration NRB in eMTC satellite access channel bandwidth
	Channel bandwidth BWChannel [MHz]
	1.4

	Transmission bandwidth configuration NRB
	6



The up to 30MHz scalable channel bandwidth to support the peak rate requirement for the SRIT is fulfilled via NR satellite access. The channel bandwidth for IoT NTN is not scalable at the UE because it is tailored for mMTC-s, where supporting high peak user data rates are less important than maintaining low device complexity. There is no aggregation support by the UE of multiple RF carriers. However, the system capacity can be scaled up by network deployment of multiple NB-IoT satellite access RF carriers or eMTC satellite access carriers, which enables to also scale up the user connection density and capacity. 
 
[bookmark: _Toc136809408]7.3	Spectrum
7.3.1	NR satellite access
Corresponding to the definition of frequency ranges from TS 38.108 for NR satellite access, the currently specified operating frequency range is defined based on 410 MHz – 7125 MHz frequency interval as represented in Table 7.3.1-1. 
Table 7.3.1-1: Definition of frequency ranges
	Corresponding frequency range 

	410 MHz – 7125 MHz



NR satellite access is currently specified for operation in the operating bands defined in Table 7.3.1-2.
Table 7.3.1-2: Satellite operating bands in NR NTN
	Satellite operating band
	Uplink (UL) operating band
SAN receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
SAN transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n254
	1610 MHz – 1626.5 MHz 
	2483.5 MHz – 2500 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from n256.



7.3.2	IoT NTN
IoT NTN is currently specified for operation in the operating bands defined in Table 7.3.2-1. Additional operating bands may be specified based on market demands in the future.

Table 7.3-2-1: Satellite operating bands in IoT NTN
	Satellite operating band
	Uplink (UL) operating band
SAN receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
SAN transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	254
	1610 MHz – 1626.5 MHz 
	2483.5 MHz – 2500 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256.



1. [bookmark: _Toc21288801]Conclusion
Based on the self-evaluation results presented through Section 4 to 7, NR satellite access RIT fulfils all technical performance requirements in the three test environments: Rural – eMBB-s, Rural – mMTC-s, and Rural – HRC-s. IoT NTN RIT fulfils the technical performance requirements in at least one test environment: Rural – mMTC. 
Both NR satellite access RIT and IoT NTN RIT fulfil the spectrum requirement. 
5G NTN NR RIT and 5G NTN SRIT both fulfil the scalable bandwidth requirement by virtue of the scalable channel bandwidth supported by NR satellite access RIT.
It is therefore concluded that: 
-	3GPP’s 5G NTN SRIT fulfils the requirements and criteria for the Satellite Component of IMT-2020.
-	3GPP’s 5G NTN NR RIT fulfils the requirements and criteria for the Satellite Component of IMT-2020.

<<End of Change>>
END

ANNEX: Revision-marked version vs R4-2321029
The changes versus R4-2321029 are provided below for reference with some changes on top of changes).
<<Start of Change>>

7	Self-evaluation of generic requirements
7.1	Service aspects
According to Report ITU-R M.2514-0 [x5], the support for wide range of services should be inspected by the following question:
-	Does the proposal able to support a range of services? (eMBB-s, HRC-s, and mMTC-s)?
The evaluation method is defined in Report ITU-R M.2412 [6], and the support of a wide range of services is verified by inspection of the candidate RITs/SRITs ability to meet the minimum technical performance requirements for various usage scenarios and their associated test environments.
Based on the self-evaluation results in Section 5 to 7, it is observed that:
· For the standalone RIT, NR satellite access RIT can meet the minimum technical performance requirements for the three test environments in eMBB-s, HRC-s and mMTC-s, 
· For the SRIT, NR satellite access component RIT can meet the minimum technical performance requirements for the three test environments in eMBB-s, HRC-s and mMTC-s, and IoT NTN RIT can at least meet the minimum technical performance requirements for the one of the test environments in mMTC-s. Therefore, SRIT can fulfil the service requirements.

7.2	Bandwidth 	Comment by MediaTek Inc2: Removed change to title from R4-2321029
7.2.1	NR satellite access
The transmission bandwidth configuration NRB for each SAN channel bandwidth and subcarrier spacing is specified in Table 7.2-1 for NR satellite access as explained in TS 38.108 and TS 38.101-5.
Table 7.2.1-1: Transmission bandwidth configuration NRB for NR satellite access
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	30 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	160

	30
	11
	24
	38
	51
	78

	60
	N/A
	11
	18
	24
	38



The minimum guard band for each SAN channel bandwidth and SCS is specified in Table 7.2-2 for NR satellite access.
Table 7.2.1-2: Minimum guard band (kHz) (NR satellite access)
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	30 MHz

	15
	242.5
	312.5
	382.5
	452.5
	592.5

	30
	505
	665
	645
	805
	945

	60
	N/A
	1010
	990
	1330
	1290



The number of RBs configured in any SAN channel bandwidth shall ensure that the minimum guard band specified in this clause is met.
7.2.2	IoT NTN
For NB-IoT satellite access, the transmission bandwidth configuration NRB for SAN and UE channel bandwidth and subcarrier spacing is specified in Table 7.2.2-1, as documented in TS 36.108 and TS 36.102, where 15kHz subcarrier spacing is specified for downlink and uplink operation, and 3.75kHz subcarrier spacing is specified only for uplink operation.
Table 7.2.2-1: Transmission bandwidth configuration NRB, Ntone 15kHz and Ntone 3.75kHz in NB-IoT satellite access channel bandwidth
	Channel bandwidth BWChannel [kHz]
	200

	Transmission bandwidth configuration NRB
	1

	Transmission bandwidth configuration Ntone 15kHz
	12

	Transmission bandwidth configuration Ntone 3.75kHz 
	48



For eMTC satellite access, the transmission bandwidth configuration NRB for SAN and UE channel bandwidth and subcarrier spacing is specified in Table 7.2.2-2, as documented in TS 38.108 and TS 38.101-5.
Table 7.2.2-2: Transmission bandwidth configuration NRB in eMTC satellite access channel bandwidth
	Channel bandwidth BWChannel [MHz]
	1.4

	Transmission bandwidth configuration NRB
	6



The up to 30MHz scalable channel bandwidth to support the peak rate requirement for the SRIT is fulfilled via NR satellite access. The channel bandwidth for IoT NTN is not scalable at the UE because it is tailored for mMTC-s, where supporting high peak user data rates are less important than maintaining low device complexity. There is no aggregation support by the UE of multiple RF carriers. However, the system capacity can be scaled up by network deployment of multiple NB-IoT satellite access RF carriers or eMTC satellite access carriers, which enables to also scale up the user connection density and capacity. 
 
7.3	Spectrum	Comment by MediaTek Inc2: Removed change to title from R4-2321029.
7.3.1	NR satellite access
Corresponding to the definition of frequency ranges from TS 38.108 for NR satellite access, the currently specified operating frequency range is defined based on 410 MHz – 7125 MHz frequency interval as represented in Table 7.3.1-1. 
Table 7.3.1-1: Definition of frequency ranges
	
	Corresponding frequency range 

	
	410 MHz – 7125 MHz



NR satellite access is currently specified for operation in the operating bands defined in Table 7.3.1-2.
Table 7.3.1-2: Satellite operating bands in NR NTN
	Satellite operating band
	Uplink (UL) operating band
SAN receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
SAN transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n254
	1610 MHz – 1626.5 MHz 
	2483.5 MHz – 2500 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from n256.



7.3.2	IoT NTN
IoT NTN is currently specified for operation in the operating bands defined in Table 7.3.2-1. Additional operating bands may be specified based on market demands in the future.

Table 7.3-2-1: Satellite operating bands in IoT NTN
	Satellite operating band
	Uplink (UL) operating band
SAN receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
SAN transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	254
	1610 MHz – 1626.5 MHz 
	2483.5 MHz – 2500 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256.



1. Conclusion
Based on the self-evaluation results presented through Section 4 to 7, NR satellite access RIT fulfils all technical performance requirements in the three test environments: Rural – eMBB-s, Rural – mMTC-s, and Rural – HRC-s. IoT NTN RIT fulfils the technical performance requirements in at least one test environment: Rural – mMTC. 
Both NR satellite access RIT and IoT NTN RIT fulfil the spectrum requirement. 
5G NTN NR RIT and 5G NTN SRIT both fulfil the scalable bandwidth requirement by virtue of the scalable channel bandwidth supported by NR satellite access RIT.
It is therefore concluded that: 
-	3GPP’s 5G NTN SRIT fulfils the requirements and criteria for the Satellite Component of IMT-2020.
-	3GPP’s 5G NTN NR RIT fulfils the requirements and criteria for the Satellite Component of IMT-2020.
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