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Introduction
The NTN WI is presented in [1], where the following RAN4 objectives are defined:
	4.1.4	RAN4
Study the framework how NTN core requirements are defined.

Specify the following requirements [RAN4] (Note 1)
· UE RRM core requirements 
· Study and identify which bands may be potentially relevant to NTN including: 
· Analysis of regulations in the spectrum considered
· Adjacent channel co-existence 
· Considering the potential bands to be used as example for the WID:
· Specify needed generic RF core requirements for the network and the UE such that adjacent channel co-existence scenarios are met and performance of other RF parameters (RX performance, TX signal quality etc.) are subject to acceptable minimum requirements 

· Investigate and specify UE timing & frequency pre compensation accuracy requirements as needed [RAN4].

Note 1: It is assumed that this work item will be frequency agnostic and therefore we can consider that NTN can operate in FR1 or FR2 ranges. Defining NR bands for NTN should be included as part of dedicated Rel-17 RAN4 led work items including an analysis of regulations in spectrum considered, which bands 3GPP should specify, as well as potential co-existence between NR terrestrial and satellite
Note 2: The spectrum usage on the service link for HAPS might be a different spectrum allocation than for Satellite.



In this contribution we present further considerations for the use cases and deployment scenarios for NTN. 


Discussion
1. 
2. 
Frequency bands
During the previous RAN4 meeting progress have been made on which FR1 bands to use as a starting point for simulations and specification development for both satellite and HAPs based NTN systems. However, for FR2 there have not been any clear progress. This is due to multiple aspects:
1. Currently there are no NR FR2 bands already defined corresponding to ITU defined bands for IMT NTN deployments. 
2. ITU defined bands/frequency ranges for IMT NTN deployments suggested for “FR2” NR NTN bands either fully or partially fall in the 7-24 GHz frequency range for which a RAN4 a study-item (SI) have been concluded. However, the SI concluded without any decision on how to split its relation to the FR1 and FR2 range. There have been no Work-Item (WI) approved by 3GPP RAN addressing this issue. Hence, there are no baseline specification for this frequency range currently in RAN4.
3. Of the existing NR FR2 bands in e.g., TS 38.101-2, all are of the time division multiplexed (TDD) type. Satellite based NTN operation are mainly utilizing frequency division multiplex (FDD) systems. Hence, if a FR2 FDD band shall be defined all RAN4 requirements related to FDD FR2 operation are missing in the RAN4 specification. It is from the NTN WID and TU allocation not clear if this work of introducing FDD operation to the RAN4 FR2 specification can be handled in the NTN WI.    
As a result of above it was only agreed at RAN#92 that the “Ka Band” could function as an example band for NTN-NR in above 10 GHz bands and that the RAN4 work on the FR2 band definition is to be started after March 2022, and once FR1 NTN coexistence study is stable enough [2].
Observation 1:	RAN4 work on FR2 band support for NTN is per RAN agreement not to be started before after March 2022, and once FR1 NTN coexistence study is stable enough.
[bookmark: _Hlk85793265]At RAN#93 it was further discussed how to address the aspects above for FR2 support at a later stage. It needs to be emphasised that both a solution for bands in the 7-24 GHz range and introduction of FR2 FDD for NR is a task which would require substantial RAN4 work which needs to be considered.
Observation 2:	A solution for bands in the 7-24 GHz range and introduction of FR2 FDD for NR require substantial RAN4 work.
The importance of FR2 support for NTN is fully understood but given the current and expected future workload of RAN4 proponents of FR2 support for NTN is strongly encouraged to limit scope and objectives to the absolute minimum and only address NTN deployments.
For FR1 support agreement were made in RAN4#100 to consider two bands (i.e., S and L band) as shown in the following noting that it is FFS what prefix (“n’ or “s”) shall be used for the NTN satellite bands. Also, it is discussed if a note shall be included to clarify the usage of NTN bands. 
NTN satellite S-band Channel BandWidth(s):
	NTN satellite band #
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	
	15
	Yes
	Yes
	Yes
	Yes

	[x]256
	30
	
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes



where NTN satellite band number 256 range is defined as in:
	NTN satellite band #
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	[x]256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD






NTN satellite L-band Channel BandWidth(s):
	NTN satellite band #
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	
	15
	Yes
	Yes
	Yes
	Yes

	[x]255
	30
	
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes



where NTN satellite band number 255 range is defined as in
	NTN satellite band #
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	[x]255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD



As noted from the channel numbering it was agreed at RAN4#100 to start from the largest band number in FR1 range for NTN bands which fully within FR1 frequency ranges and numbers is taken in a decreased order with first come, first service.
We are fine to confirm these proposed two bands for satellite-based NTN with condition for the [x]255 (L-band) of protection of GNSS where regional regulations shall be meet. 

Observation 3:	Protection of GNSS shall be ensured and regional regulations shall be meet, including when [x]255 is deployed.
On the prefix discussion we are fine as long as there is clear distinguishing between NTN satellite bands and NR bands to avoid confusion and misuse.

Observation 4:	There shall clear distinguishing between NTN satellite bands and NR bands to avoid confusion and misuse.
[bookmark: _Hlk85792459]Since the spectrum usage for HAPS might be different than that for satellites, as captured in the WID, it is also needed to either define new band(s) or identify existing NR bands suitable for HAPS deployment. In our view, HAPS can be deployed in existing NR bands and there is no need to define new bands for HAPS. The HAPS deployment is naturally on the discretion of the license holder (operator) of the given spectrum within or corresponding to the NR band.
 
Proposal 1:	RAN4 to identify existing NR band(s) which can be considered for HAPS operation based on operator request(s).
Given the altitude of a HAPS it might, due to co-existence aspects, be needed to consider the coordination between HAPS and terrestrial network(s) (TN). This coordination is envisioned similar to that network planning already conducted by TN operators within their and neighboring deployments. Given this assumption that the HAPS and TN deployment are under control of the same operator or at least coordinated between operators the already specified NR requirements is enough to ensure co-existence.
Observation 5:	There is no need to define further requirements than those already defined for NR for HAPS to ensure co-existence when the deployment is coordinated.
Technical Specification arrangement for NTN
At RAN#93 it was agreed that satellite specific technical specifications will not be submitted for inclusion in future submissions to ITU related to terrestrial-only technologies. As a result, it seems most straight forward to separate the NTN satellite specific TS from the NR TS. Conclusively, the TS 38.108 and TS 38.181 have been included to the latest agreed NTN WID [1]. 
Observation 6:	New TSs have been added via the NTN WID for NR; Satellite Node radio transmission and reception (TS 38.108) and NR; Satellite Node conformance testing (TS 38.181).
However, since it was agreed at RAN#92 that spectrum usage on the service link for HAPS, and thereby technical specifications, might be different than for Satellite it would make sense to include support for HAPS in the existing UE and BS TS (38.101-1 and 38.104). The structure of this inclusion should naturally be discussed further but it is suggested to add this type of deployment under a Suffix like e.g., V2X or NR-U have been incorporated to the UE and BS specification. This approach shall only be used for HAPS specific requirements which are different than those for normal NR operation.
Proposal 2:	Introduce HAPS specific technical specifications to 38.101-1 and 38.104 under suffix section where requirements are different than normal NR operation.
Conclusion
This contribution discusses aspects related to NTN and has the following proposal and observations:
Observation 1:	RAN4 work on FR2 band support for NTN is per RAN agreement not to be started before after March 2022, and once FR1 NTN coexistence study is stable enough.
Observation 2:	A solution for bands in the 7-24 GHz range and introduction of FR2 FDD for NR require substantial RAN4 work.
Observation 3:	Protection of GNSS shall be ensured and regional regulations shall be meet, including when [x]255 is deployed.
Proposal 1:	RAN4 to identify existing NR band(s) which can be considered for HAPS operation based on operator request(s).
Observation 5:	There is no need to define further requirements than those already defined for NR for HAPS to ensure co-existence when the deployment is coordinated.
Observation 6:	New TSs have been added via the NTN WID for NR; Satellite Node radio transmission and reception (TS 38.108) and NR; Satellite Node conformance testing (TS 38.181).
Proposal 2:	Introduce HAPS specific technical specifications to 38.101-1 and 38.104 under suffix section where requirements are different than normal NR operation.
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