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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#102-e the use of terminologies for defining RRM requirements was discussed but no connsensu was reached. Furthermore, the scope of the NTN RRM requirements also needs further discussion. 
In this paper we further analyze the terminologies and the scope for defining RRM requirements related to NTN in Rel-17. 
2. Analysis of terminology for NTN RRM requirements
In the approved WF on NTN RRM the following related to the use of the terminologies was agreed [1]:
Issue 1-7-1: A spec structure of NTN UE RRM requirements
Agreement:
· Requirements for NTN are defined in separate sections from legacy ones and use suffix ‘C’
· NTN Detailed terminologies, e.g. NTE and satellite access, are subject to an outcome of feature list from other working groups 
Furthermore, the following editor’s note was included in the endorsed Big CR on NTN RRM [2]:
Editor’s note: Terminology will be further clarified and selected between, e.g. NTN and satellite access, based on further agreements.
According to the latest approved versions of the draft TS on UE requirements [3] and the draft TS on satellite access node (SAN) requirements [4] the term non-terrestrial networks (NTN) is defined as follows:
· non-terrestrial networks: Networks, or segments of networks, using an airborne or space-borne vehicle to embark a transmission equipment relay node or SAN.
Based on the above definition, undoubtedly ‘NTN’ is very broad term encompassing any type of airborne or space-borne vehicle including satellite as well as an airborne base station. 
But the UE requirements (including RF, RRM and demodulation requirements) under Rel-17 NTN WI are being specified for the scenario when the UE is served by satellite access node (SAN). 
RAN4 has also developed requirements for High Altitude Platform Station (HAPS) in RAN4#102-e [5]. According to TS 38.104 v17.5.0, HAPS which is specified as separate BS class, is defined as follows:
· HAPS Base Stations are characterised by requirements derived from High Altitude Platform scenarios with a BS to ground UE minimum distance of typically around 20km
The UE served by HAPS BS shall meet existing/legacy RRM requirements and legacy UE requirements defined in TS 38.101-1/2/3/4. HAPS BS is transparent to the UE implying that the HAPS can serve any legacy UE provided they support the same band. Therefore, no UE requirements specific to HAPS are specified. 
RAN2 specifications (e.g. TS 38.331, v17.0.0) interchangeably use both NTN and satellite terminologies to allow the use of signaling for any relevant types of airborne vehicle if requirement. 
In summary due to highly broad context of the term NTN, it would be misleading to use NTN for defining UE related requirements in RAN4 specifications. Since RAN4 RRM requirements are specific to UE served by SAN node and NTN being highly generic and broad term, we suggest the following terminologies are used in RRM:
· Use ‘satellite access’ or ‘satellite access network’ instead of NTN
· Use ‘satellite access node (SAN)’ instead of NTN node
· Use ‘satellite access capable’ (SAC) UE (SAC UE) when distinguishing with legacy UE (i.e. UE served by terrestrial network).
3. Applicable scenarios for NTN RRM requirements
The following editor’s note was included in the endorsed Big CR on NTN RRM [2]:
Editor’s note: Applicability of frequency range, CA, DA, duplex mode, inter-RAT measurement, etc is subject to updates/changes based on the scope of the corresponding WID.
As a general rule, the RRM requirements are specified for procedures supported by other groups as well as features having the related UE RF requirements e.g. duplex mode, FR, CA/DC band combination etc.
According to the UE requirement specification [3], only the following 2 FDD bands, which belong to FR1, are being specified in Rel-17: 
Table 5.2.2-1: NTN satellite bands in FR1 [TS 38.101-5]
	NTN satellite operating band
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive
FDL,low   –  FDL,high 
	Duplex mode

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

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

	NOTE: NTN satellite bands are numbered in descending order from n256.


There is also no support for any CA or DC scenario in the UE requirement specification [3].
RAN4 is also developing RRM requirements for mobility within satellite access network. Therefore, inter-RAT mobility between satellite access network in NR and another RAT such as LTE is clearly out of the scope of Rel-17. 
But the endosed Big draft CR on NTN RRM [2], which incorporated, large number of individual draft CRs contains features or place holders for the features, which are clearly out of the scope of Rel-17. For example, the following aspects are not relevant and must be removed from the Big CR:
1. TDD related aspects
2. FR2 related aspects
3. SUL
4. Positioning
5. Requirements related to per FR gaps
6. Measurement gaps for FR2 (gap id # 12-23)
7. Measurement gaps for positioning measurements (gap id # 24-25)
8. Inter-RAT measurements
9. Carrier aggregation
10. any type of dual connectivity
2. Summary
The following are the observations and proposals based on the analysis provided in this paper:
Terminologies for NTN RRM requirements: 
· Observation 1: ‘NTN’ is very broad term encompassing any type of airborne or space-borne vehicle including satellite as well as an airborne base station. 
· Observation 2: UE requirements (including RF, RRM and demodulation requirements) under Rel-17 NTN WI are being specified for the scenario when the UE is served by satellite access node (SAN).
· Observation 3: HAPS is one type of NTN node, which serves legacy UE like any other legacy BS class. Therefore, no UE requirements specific to HAPS are specified. 
· Observation 4: Use of broad and highly generic term like NTN in RAN4 RRM requirements will be misleading and can be misinterpreted as if they apply also for UE served by nodes other than SAN such as HAPS.
· Proposal #1: The following terminologies are used for defining RRM requirements for UE served by SAN:
· Use ‘satellite access’ or ‘satellite access network’ instead of NTN
· Use ‘satellite access node (SAN)’ instead of NTN node
· Use ‘satellite access capable’ (SAC) UE (SAC UE) when distinguishing with legacy UE (i.e. UE served by terrestrial network).
Applicable scenarios for NTN RRM requirements:
· Observation 5: RRM requirements are specified for procedures supported by other groups as well as features which have the related UE RF requirements e.g. duplex mode, FR, CA/DC band combination etc.
· Observation 6: UE RF and SAN RF requirements are being specified only for FDD bands in FR1.
· Observation 7: No CA or DC band combination is defined in the UE specification for UE served by SAN.
· Observation 8: Inter-RAT mobility for UE served by SAN is not within the scope of Rel-17 RRM work in RAN4.
· Proposal #2: The following aspects/features are not relevant for UE served by SAN in Rel-17 and therefore should not be used in RRM requirements for UE served by SAN in Rel-17:
1. TDD related aspects
2. FR2 related aspects
3. SUL
4. Positioning requirements
5. Requirements related to per FR gaps
6. Measurement gaps for FR2 (gap id # 12-23)
7. Measurement gaps for positioning measurements (gap id # 24-25)
8. Inter-RAT measurements
9. Carrier aggregation
10. any type of dual connectivity
Based on the above proposals #1 and # 2, draft Rel-15 CR to TS 38.133 is provided in [6]. 
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