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1 Introduction
In this contribution we provide analysis of the specifications structure for the introduction of the NTN IoT requirements.
2 Discussion
Referring to the NTN IoT WI in [1], the following new specifications for SAN are expected as the outcome if this WI: 
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	[bookmark: _Hlk98767790]TS
	36.108
	Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node radio transmission and reception
	RAN#98
	RAN#98
	Led by RAN4.
Rapporteur: Fei Xue, xue.fei25@zte.com.cn
Core part

	TS
	36.181
	Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node conformance testing
	RAN#100
	RAN#100
	Led by RAN4.
Rapporteur: Michal Szydelko, michal.szydelko@huawei.com  
Performance part



Below we provide analysis of the related E-UTRA, AAS, MSR, NR and NTN specifications for proper placement of the NTN IoT requirements within the RAN4 specifications framework. 
While analysing the NTN IoT work item description, it was observed that inter-relations among the NR, NTN and IoT specifications needs to be clarified. Below is the summary: 
	
	BS architecture
	Conducted / BS type 1-C
	Hybrid / BS type 1-H
	OTA / BS type 1-O

	EUTRA: 36.104 / 36.141
	Non-AAS
	Conducted NB-IoT requirements from Rel-13: 
NB-IoT In-band (EUTRA), NB-IoT guard band (EUTRA), and NB-IoT standalone operation
	AAS not applicable
	AAS not applicable

	MSR: 37.104 / 37.141
	
	Conducted NB-IoT requirements from Rel-13:
NB-IoT In-band (EUTRA, NR), NB-IoT guard band (EUTRA, NR), and NB-IoT standalone operation 
	AAS not applicable
	AAS not applicable

	AAS BS: 37.105 / 37.145-1/-2
	AAS
	Non-AAS not applicable
	Conducted NB-IoT requirements not covered
OTA NB-IoT requirements not defined
	OTA NB-IoT requirements not defined

	NR: 38.104 / 38.141-1/-2
	Non-AAS, AAS
	Conducted NB-IoT requirements from Rel-16: NB-IoT In-band (NR)
	Conducted NB-IoT requirements from Rel-16: NB-IoT In-band (NR)
OTA NB-IoT requirements not defined
	OTA NB-IoT requirements not defined

	NR NTN: 38.108 / 38.181
	Non-AAS, AAS
	NB-IoT not applicable
	NB-IoT not applicable
	NB-IoT not applicable

	NTN IoT: [36.108 / 36.181]
	[Non-AAS, AAS]
	NR NTN does not define SAN type 1-C. 
	Conducted NB-IoT requirements can be used as baseline, subject to NTN-specific adjustments; see in [3].
OTA NB-IoT requirements for 1-H are declaration-based; see in [3]
	OTA NB-IoT requirements can be relatively easy translated from their conducted versions; see in [3].



Based on the above table, the following can be observed: 
Observation 1: only conducted requirement were covered for E-UTRA BS and MSR BS specifications. 
BS RF requirements for NB-IoT were not covered by the AAS BS specifications (37.105/37.145-1/2) due to lack of interest at that time. It was seen that the NB-IoT requirements for (deep) coverage are not best suited for AAS architecture and higher frequency ranges (due to physically large antenna array sizes).
Observation 2: there are no OTA requirements defined for NB-IoT operation (in-band, guard-band, nor standalone). 
Observation 3: the NR BS specification covers NB-IoT requirements for the BS type 1-C (conducted requirements set) and for BS type 1-H (hybrid requirements set).
Referring to the NR NTN specifications (TS 38.108/38.181) it can be observed that conducted set of requirements was not considered (i.e. no SAN type 1-C defined). Consideration of non-AAS architecture for NTN deployment was not found as practical. Therefore, only SAN type 1-H and SAN type 1-O were defined.
Proposal 1: In order to align NR NTN and NTN IoT as much as possible (e.g. to ease simultaneous deployment of both NR NTN and NTN IoT), it is proposed to define SAN RF requirements for NTN IoT for the following SAN types which are based on AAS RF architecture: 
· SAN type 1-H
· SAN type 1-O

Translation of the conducted NB-IoT requirements into OTA for SAN RF is relatively straightforward (as discussed in [3]). However, it would be strange to define OTA requirements defined for NTN IoT, while there were no such OTA NB-IoT requirements defined for Terrestrial Network operation. Consideration of OTA requirements for NB-IoT may be considered in RAN-level discussions at later stage of Rel-18.
It shall be noted, that the NTN IoT WID is introducing the following two specifications for 36-series: TS 36.108 and TS 36.181: 
· TS 36.108: E-UTRA; Satellite Access Node radio transmission and reception
· TS 36.181: E-UTRA; Satellite Access Node conformance testing

As 36.xxx E-UTRA specification series cover only non-AAS BS architectures, it is recommended to adjust the WID objectives in the following way: 
Proposal 2: NTN IoT WID shall introduce NTN IoT requirements into the 37.xxx series specifications instead of 36.xxx specifications series as below:
· New specification: TS 37.108: (to replace TS 36.108 in the WID)
· New spec: 37.181 (to replace TS 36.181 in the WID)

From workload perspective, there is no impact foreseen – the above is to correct the WID, actually. 
Once the above proposals are agreed, LS can be sent to TSG RAN with the recommendation to correct the NTN IoT WID accordingly. 
Proposal 3: send LS to TSG RAN, recommending the corrections to the WID, as captured in the attached Draft LS. 
3 Conclusions 
Based on the above discussion, the following proposals were formulated: 

Proposal 1: In order to align NR NTN and NTN IoT as much as possible (e.g. to ease simultaneous deployment of both NR NTN and NTN IoT), it is proposed to define SAN RF requirements for NTN IoT for the following SAN types which are based on AAS RF architecture: 
· SAN type 1-H
· SAN type 1-O

Proposal 2: NTN IoT WID shall introduce NTN IoT requirements into the 37.xxx series specifications instead of 36.xxx specifications series as below:
· New specification: TS 37.108: (to replace TS 36.108 in the WID)
· New spec: 37.181 (to replace TS 36.181 in the WID)

Proposal 3: send LS to TSG RAN, recommending the corrections to the NTN IoT WID. 
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