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1 Introduction
Based on the pre-arranged work-split, a TP to TS 36.108 v0.0.1 is provided for section 5.
2 Discussion
Content of this TP was drafted based on the TS 36.108 v0.0.1, reusing the content of the existing TS 38.108 specification for the SAN operating in NR, where possible. 
Some of the related decisions are provided below, for reference: 
	Tdoc
	Title
	Comments

	R4-2214380, RAN4#104-e
	WF on system parameter for IoT over NTN
	Issue 1-2-1:   Channel bandwidth and spectral utilization for eMTC over NTN
Option 2:  For Cat-M1, define only 1.4MHz UE channel bandwidth, with corresponding transmission bandwidth configuration and minimum guardband as defined in 36.101. See no value of a different approach for SAN.

	
	
	Issue 1-2-2:   Channel bandwidth and spectral utilization for IoT over NTN
Option 2: For NB-IoT, re-use existing requirements from 36.101 for UE channel bandwidth, transmission bandwidth configurations for 15kHz and 3.75kHz SCS, and minimum guardband. 

	
	
	Issue 1-3:    Channel spacing
Reuse TN specification 36.101/36.104 nominal channel spacing for Cat-M1 and NB-IoT. Further discuss the frequency gap for NB-IoT over NTN deployment.
Removal of in-band/guard band item.

	
	
	Issue 1-4-1:    Channel raster and EARFCN
Further discuss the 100khz and 200khz channel raster in 2nd round.
Option 1: 200khz channel raster
Option 2: 100khz raster with signaling
Option 2 agreed for band 255 and band 256.  

	R4-2214467, RAN4#104-e
	Way forward on NB-IoT/eMTC NTN agenda item 12.5.1 & 12.5.4
	Issue 1-2-1: Deployment scenario (standalone vs other operating modes)
Agree to focus the WI requirements work on the standalone deployment scenario for NB-IoT and cat-M1 operation.

	R4-2217747, RAN4#104bis-e 
	Way Forward on UE RF and System Parameters for IoT NTN
	SAN Foffset: Agree on reuse of Foffset for NTN operation as baseline way forward. Further improvements can be discussed, but if not agreeable next meeting they would not be covered in this WI.


	
	
	Channel Numbering: Band 256 and 255 are based on 100 kHz channel raster
	NTN Operating
Band
	ΔFRaster (kHz)
	Downlink
	Uplink

	
	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL

	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	256
	100
	2170
	229076
	229076 –<1>– 229375
	1980
	261844
	261844 –<1>– 262143

	255
	100
	1525
	228736
	228736 – <1>– 229075
	1626.5
	261504
	261504 –<1>– 261843

	NOTE:	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. <Add for Cat-M1 the following>: 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 bandwidths of 1.4 MHz.



NOTE: there could be option to have 200 kHz channel raster in the future for other bands.
FFS whether to capture the above NOTE in TS or WF.



Furthermore, a consolidated specification content proposed by the TS 36.108 specification editor was also considered during drafting. 
3 Conclusions 
Based on the above discussion, the following proposal was formulated: 

Proposal 1: Approve the attached TP to TS 36.108. 
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Annex A: TP to TS 36.108
------------------------------ Modified section ------------------------------
[bookmark: _Toc10192]5	Operating bands and channel arrangement
5.1	General
[bookmark: _Toc368026191][bookmark: _Toc111062010][bookmark: _Toc117689372]5.1	General
The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and channel bandwidths may be considered in future releases.

[bookmark: _Toc368026195][bookmark: _Toc111062011][bookmark: _Toc117689373]5.2	Operating bands
SAN is designed to operate in the operating bands defined in Table 5.2-1.
Table 5.2-1 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
	

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

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

	NOTE: Satellite bands are numbered in descending order from 256



[bookmark: _Toc111062012][bookmark: _Toc117689374]5.2A	Operating bands for UE category M1
[bookmark: _Toc108616966]UE category M1 is designed to operate in the E-UTRA satellite access operating bands defined in Table 5.2-1 in both half duplex FDD mode and full-duplex FDD mode.

[bookmark: _Toc111062013][bookmark: _Toc117689375]5.2B	Operating bands for category NB1 and NB2
Category NB1 and NB2 UE are designed to operate in the E-UTRA satellite access operating bands defined in Table 5.2-1. 
Category NB1 and NB2 UE operate in HD-FDD duplex mode.

[bookmark: _Toc368026198][bookmark: _Toc111062014][bookmark: _Toc117689376]5.3	Channel bandwidth
This clause is reserved.
[bookmark: _Toc111062015][bookmark: _Toc117689377]5.3A	Channel bandwidth for category M1
The requirements in present document are specified for the channel bandwidth listed in Table 5.3A-1.
Table 5.3A-1: Transmission bandwidth configuration NRB in E-UTRA channel bandwidths
	Channel bandwidth BWChannel [MHz]
	1.4

	Transmission bandwidth configuration NRB
	6



Figure 5.3A-1 shows the relation between the SAN channel bandwidth and the transmission bandwidth configuration (NRB). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.
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Figure 5.3A-1: Definition of channel bandwidth and transmission bandwidth configuration for one E‑UTRA carrier
[bookmark: _Toc117689378]5.3B	Channel bandwidth for category NB1 and NB2
For category NB1 and NB2, requirements in present document are specified for the channel bandwidth listed in Table 5.3B-1.
Table 5.3B-1: Transmission bandwidth configuration NRB, Ntone 15kHz and Ntone 3.75kHz in NB1 and NB2 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



Figure 5.3B-1 shows the relation between the category NB1/NB2 SAN channel bandwidth and the Category NB1 /NB2 transmission bandwidth configuration (Ntone 15kHz, or Ntone 3.75kHz). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.
[image: NB-IoT channel definitions]
Figure 5.3B-1 Definition of channel bandwidth and transmission bandwidth configuration
[bookmark: _GoBack]
[bookmark: _Toc111062017][bookmark: _Toc117689379]5.4	Channel arrangement
This clause is reserved.
5.4A	Channel arrangement for category M1
[bookmark: _Toc368026205][bookmark: _Toc111062018][bookmark: _Toc117689380]5.4A.1	Channel spacing
The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following:
	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2
where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA carriers. The channel spacing can be adjusted to optimize performance in a particular deployment scenario.


[bookmark: _Toc368026209][bookmark: _Toc111062020][bookmark: _Toc117689381]5.4A.2	Channel raster, carrier frequency and EARFCN
The global frequency raster is defined for all frequencies. The granularity of the global frequency raster is 100 kHz, which means that the carrier centre frequency must be an integer multiple of 100 kHz. For each operating band, a subset of frequencies from the global frequency raster are applicable and forms a channel raster with a granularity ΔFRaster.
The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 – 262143. The relation between EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL_low and NOffs-DL are given in Table 5.4A.2-1 and NDL is the downlink EARFCN.
	FDL = FDL_low + 0.1(NDL – NOffs-DL)
The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation where FUL_low and NOffs-UL are given in Table 5.4.2-1 and NUL is the uplink EARFCN.
	FUL = FUL_low + 0.1(NUL – NOffs-UL)
The applicable channel raster and EARFCNs for each operating band are specified in Table 5.4A.2-1. 
For operating bands with a channel raster of 100 kHz, every EARFCN within the operating band shall be applicable for the channel raster, and the step size for the channel raster in Table 5.4A.2‑1 is given as <1>. The broadcast parameter earfcn-LSB defined in [TS36.331] may be used to assist the UE in synchronizing to the cell.
Table 5.4A.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)

	256
	100
	2170
	229076
	229076 –<1>- 229375
	1980
	261844
	261844 –<1>- 262143

	255
	100
	1525
	228736
	228736 –<1>- 229075
	1626.5
	261504
	261504 –<1>- 261843

	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.




[bookmark: _Toc117689383]5.4B	Channel arrangement for category NB1 and NB2
[bookmark: _Toc117689384]5.4B.1	Channel spacing
Nominal channel spacing for UE category NB1 and NB2 in stand-alone mode is 200 kHz. 

[bookmark: _Toc117689385]5.4B.2	Channel raster, carrier frequency and EARFCN
The channel raster of UE category NB1/NB2 shall be as defined in clause 5.4A.2, and the channel raster per-frequency band shall be as defined in table 5.4A.2-1. 
The carrier frequency of UE category NB1/NB2 in the downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 – 262143. The relation between EARFCN, Offset of category NB1/NB2 Channel Number to EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL is the downlink carrier frequency of category NB1/NB2, FDL_low and NOffs-DL are given in table 5.4.2-1, NDL is the downlink EARFCN, MDL is the Offset of category NB1/NB2 Channel Number to downlink EARFCN.
FDL = FDL_low + 0.1(NDL – NOffs-DL) + 0.0025*(2MDL+1)
The carrier frequency of UE category NB1/NB2 in the uplink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 –262143. The relation between EARFCN, Offset of category NB1/NB2 Channel Number to EARFCN and the carrier frequency in MHz for the uplink is given by the following equation, where FUL is the uplink carrier frequency of category NB1/NB2, FUL_low and NOffs-UL are given in table 5.4A.2-1, NUL is the uplink EARFCN, MUL is the Offset of category NB1/NB2 Channel Number to uplink EARFCN.
FUL = FUL_low + 0.1(NUL – NOffs-UL) + 0.0025*(2MUL)
NOTE 1: Guard-band operation and in-band operation for NB-IoT are not supported in this version of the specification.
NOTE 2:	For the carrier including NPSS/NSSS for stand-alone operation, MDL = -0.5.
Editor’s note: FFS on MDL offsets values for non anchor carrier for DL.  The outcome for the MDL issue may mean revisiting some of the above text as necessary.
------------------------------ End of modified section ------------------------------

image1.emf
  C hannel  edge  


image10.emf
  C hannel  edge  


image2.png
Channel Bandwidth (kHz)

Channel edge

Transmission Bandwidth Configuration (tone)
Transmission Bandwidth

Channel edge





