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Introduction

In the past RAN4 meeting, there were extensive discussions on FR1 band selection for NTN system and it was agreed to have S-band and L-band as exemplary bands for FR1. In this contribution, we want to share some initial understanding on how to define band for NTN system.
Agreements: 

Include S-band, L-band as exemplary bands for FR1 

Using S-band frequency range i.e. 2GHz for co-existence simulation in FR1
At least one of above bands RF requirements completed, then Rel-17 NTN WI, RF requirements for FR1 can be considered as completed. 
Discussion 
2.1. band definition for NTN 

First of all, for S-band for NTN, it includes 2 DL bands and 1 UL bands which is much different from the legacy FDD band definition of TN system with only one DL spectrum in companion with only one UL spectrum. Therefore there might be three methods to define the corresponding NTN bands for S-band and other options are not precluded.  
Option 1:to define band X including 2 DL spectrum+ 1 UL spectrum for NTN system;
Option 2: to define band X including 1 DL spectrum+ 1 UL spectrum and band Y including only DL spectrum;

Option 3: to define band X including 1 DL spectrum+ 1 UL spectrum and band Y including 1 DL spectrum+ 1 UL spectrum;
S-band

	Downlink (space to earth)
	2170 - 2200 MHz & 2483.5 - 2500 MHz

	Uplink (earth to space)
	1980 - 2010 MHz


In the following Table, Pros and Cons for each option is summarized as following:

Table 1. summary of Pros and Cons of L band definition for NTN system.
	
	Pros
	Cons

	Option 1
	Clear band definition for NTN
	UE needs to support the flexible duplex distance which might cause extra implementation complexity compared with other options.

In addition, the impact for other group like RAN1/RAN2 is not clear since this is not aligned with the existing NR frame work.

	Option 2
	This approach is aligned with the legacy NR CA framework with FDD band+SDL band.
	The whole 3 spectrum block could be fully utilized only under the CA framework, this might cause some extra RRC signalling/scheduling overhead compared with Option 1. 

	Option 3
	This approach is aligned with the legacy NR CA framework with two FDD band; 
	The whole 3 spectrum block could be fully utilized only under the CA framework, this might cause some extra RRC signalling/scheduling overhead compared with Option 1.


For L-band as listed in the following Table, the spectrum allocation is much more complicated than that of S-band, more discussions how to utilize those spectrum blocks are needed for NTN system. E.g. to define single band or multiple band or other approach.
L-band

	Downlink (space to earth)
	1518 – 1559 MHz

1613.8 – 1626.5 MHz 

	Uplink (earth to space)
	1626.5 – 1660.5 MHz & 1668 – 1675 MHz
1610.0 – 1626.5 MHz


2.2. CBW, channel raster, sync raster

For CBW supported per band, the existing CBW defined for n65 could be used reference. For channel raster of L-band, even though these NTN band is not LTE refarming band, however to have uniform channel arrangement for NR/LTE and NTN system, then 100kHz channel raster is more preferred. 

For the sync raster, similar approach of TN could be applied for NTN system.

Proposal 1: propose channel raster as 100kHz for NTN L-band; 
Conclusions
In this contribution, we want to share some further considerations on how to define RF requirement for different NTN architectures and observations and proposals are made as following:

Observation 1:

Table 1. summary of Pros and Cons of L band definition for NTN system.
	
	Pros
	Cons

	Option 1
	Clear band definition for NTN
	UE needs to support the flexible duplex distance which might cause extra implementation complexity compared with other options.

In addition, the impact for other group like RAN1/RAN2 is not clear since this is not aligned with the existing NR frame work.

	Option 2
	This approach is aligned with the legacy NR CA framework with FDD band+SDL band.
	The whole 3 spectrum block could be fully utilized only under the CA framework, this might cause some extra RRC signalling/scheduling overhead compared with Option 1. 

	Option 3
	This approach is aligned with the legacy NR CA framework with two FDD band; 
	The whole 3 spectrum block could be fully utilized only under the CA framework, this might cause some extra RRC signalling/scheduling overhead compared with Option 1.


Proposal 1: propose channel raster as 100kHz for NTN L-band; 
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