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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
Frequency bands
For FR1 band support agreements were made in RAN4#100 to consider two bands (i.e., S and L band) as shown in the following noting that it was agreed at RAN4#101 to use prefix “n” for the NTN satellite bands [2]. Provided inputs from operators two bands, as listed below, have been defined. As a note to these, it was agreed at RAN4#101 that protection of GNSS shall be ensured in conformance with regional regulations, including when n255 is deployed.NTN satellite access S-band Channel BandWidth(s):
	NTN satellite access band #
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	
	15
	Yes
	Yes
	Yes
	Yes

	n256
	30
	
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes



where NTN satellite access band number 256 range is defined as in:
	NTN satellite access  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

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



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

	
	15
	Yes
	Yes
	Yes
	Yes

	n255
	30
	
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes



where NTN satellite access band number 255 range is defined as in
	NTN satellite access 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

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



The channel numbering for NTN satellite access bands is agreed at RAN4#100 to start from the largest band number in FR1 range for bands fully within FR1 frequency ranges and numbers are then allocated in a decreased order based on a first-come, first-served manner.
It was agreed at RAN#94 [3] that in addition to the already agreed introduction of a separate TS 38.108 for the NR; Satellite Access Node radio transmission and reception (BS part) a separate TS for NR; User Equipment (UE) radio transmission and reception, part 5: Satellite access Radio Frequency (RF) and performance requirements also shall be introduced. 

Observation 1:	A new TS is to be introduced for NTN satellite access by RAN4 for both the BS (38.108) and UE (38.101-1) RF and performance requremens. 
Naturally, an NTN satellite access band (i.e. n255 and n256) shall be listed in the new TSs. If seen beneficial it can be discussed to list these bands also in other relevant NR operating band tables (e.g. in 38.101-1 Table 5.2-1: NR operating bands in FR1). If these NTN satellite access bands are to be listed in other NR operating band tables it is needed to note these as limited for NTN operation only.

Proposal 1:	NTN satellite access bands shall be clearly restricted for NTN operation only in all placses they are listed. 
For NR operating band tables a note similar to that used for Shared Spectrum Access (NR-U) (i.e. NOTE 13 in 38.101-1 Table 5.2-1) could be used. A suggested wording for a Note is given below:

Proposal 2:	NOTE[x] This band is restricted to operation with NTN satellite access. 
[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. HAPS deployments are naturally at the discretion of the license holder (operator) of the given intended spectrum hence an operator request is needed to progress the introduction of an NR band enabled for HAPS operation.
 
Observation 2:	A operator request(s) is needed for RAN4 to either identify a existing NR band(s) which can be considered for HAPS operation or define a new band(s).
HAPS would be complementary to terrestrial IMT networks and may use the same frequency bands as ground-based IMT base stations. The bands 1885-1980 MHz; 2010-2025 MHz and 2110-2170 MHz are already identified for HAPS mobile services by ITU. Additional frequency bands below 2.7GHz are to be decided by WRC-23. We note that these bands are not available for other satellite services [4].
Introduction of HAPS to the Technical Specification
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 straightforward to separate the NTN satellite specific TS from the NR TS. Conclusively, the TS 38.108 and TS 38.181 were included in the WID and at RAN#94 is was also agreed to include 38.101-5 in the latest agreed NTN WID [1]. All of these new TSs are specific for Satellite Access hence not covering HAPS which is also included in the NTN WID.
At RAN4#101 it was agreed to introduce HAPS specific technical requirements to TS 38.104 under suffix section where requirements are different from normal NR operation [2]. 
Observation 3:	HAPS is agreed to be introduced in 38.104.
From the agreement above it is understood that HAPS are to be introduced to the existing specification since no significant impact is predicted. The reasoning for this is that 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 Access. 
Given the agreement for 38.104 (BS) it would make sense to include support for HAPS in the existing 38.101-1 for the UE in a similar way. 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 3:	Introduce HAPS specific technical specifications to 38.101-1 only where requirements are different than normal NR operation, if any.
We believe that HAPS can connect ordinary UEs in the same way as ground-based base stations and do not require any specific 3GPP band specifications. There are no technical (possibly apart from coexistence) limitations that prevent HAPS from using mobile terrestrial bands to provide service. 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). 
Based on the conducted co-existence analysis with the result presented in this and the previous meetings it was not found that HAPS would impact TN given this assumption that the HAPS and TN deployment is under control of the same operator or coordinated between operators the already specified NR requirements is enough to ensure co-existence. This coordination is envisioned similar to the network planning already conducted by TN operators within their and neighbouring deployments. In other words nothing new. 
Observation 4:	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.
This is also supported by the fact that HAPS mobile services using terrestrial bands have already been deployed using LTE. As an example, Loon partnered with Telkom Kenya to provide LTE service via HAPS in Kenya. There, Telkom Kenya uses its LTE spectrum licenses (i.e., LTE Band 20) to provide the service via Loon to its customers on the ground.
Observation 5: 	HAPS have already been deployed utilizing LTE; it should be natural also to support these deployments in NR spectrum.


As a result of the reasoning above we believe that HAPS can connect ordinary UEs in the same way as ground-based base stations and do not require any specific 3GPP band specifications. 
Proposal 4:	HAPS deplyments can on the UE side be supported by the current 38.101-1.
As discussed during RAN4#101 it might be needed to define a new gNB class/type for HAPS. However, in our view, a Wide Area BS could in principle covers HAPS deployments. Aspects as conformance testing of HAPS might however show a need for a separate gNB class/type for HAPS.
Observation 6: 	HAPS introduction to 38.104 needs further discussion.
Conclusion
This contribution discusses aspects related to NTN and has the following proposal and observations:
Observation 1:	A new TS is to be introduced for NTN satellite access by RAN4 for both the BS (38.108) and UE (38.101-1) RF and performance requremens. 
Proposal 1:	NTN satellite access bands shall be clearly restricted for NTN operation only in all placses they are listed. 
Proposal 2:	NOTE[x] This band is restricted to operation with NTN satellite access. 
Observation 2:	A operator request(s) is needed for RAN4 to either identify a existing NR band(s) which can be considered for HAPS operation or define a new band(s).
Observation 3:	HAPS is agreed to be introduced in 38.104.
Proposal 3:	Introduce HAPS specific technical specifications to 38.101-1 only where requirements are different than normal NR operation, if any.
Observation 4:	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 5: 	HAPS have already been deployed utilizing LTE; it should be natural also to support these deployments in NR spectrum.
Proposal 4:	HAPS deplyments can on the UE side be supported by the current 38.101-1.
Observation 6: 	HAPS introduction to 38.104 needs further discussion.
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