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1 Introduction
In this contribution we provide initial discussion on the NTN IoT work item objectives.
2 Discussion
2.1 NB-IoT and eMTC handling
Referring to the WID [1], one can notice that both NB-IoT and eMTC are treated on equal footing stating that requirements for NB-IoT and eMTC are to be defined: 
	The objective of this Work Item is to specify RF and RRM requirements for NB-IoT and eMTC operation over NTN functionality defined in the Rel-17 LTE_NBIOT_eMTC_NTN work item,



Referring to TS 36.101 it can be observed that UE requirements for NB-IoT operation (requirements for UE category NB1 and NB2), and for eMTC operation (requirements for UE category M1 and M2) differ. From the deployment point of view, it shall be safe to assume that IoT devices will support either NB-IoT or eMTC, but not both. 
Therefore it shall be clarified that within this WI, requirements for NB-IoT, as well as requirements for eMTC shall be developed in parallel in independent manner. Furthermore, this approach shall be straightforward from the project management and WI timeline point of view.
Proposal 1: Development of requirements for NB-IoT, as well as requirements for eMTC is to be performed in parallel manner, with no inter-dependencies among them. 
It is advised to separate sub-agendas for NB-IoT, and for eMTC requirements. 
2.2 NB-IoT mode of operation
Referring to the WID [1], only very general statements can be found on the NB-IoT requirements to be defined, i.e.:
	…this Work Item intends to specify RAN4 core and performance requirements applicable to the Rel-17 specifications for NB-IoT and eMTC operation over NTN. 



While referring to the TS 36.101, the following NB-IoT modes of operation were defined: 
· Category NB1/NB2 stand-alone operation: category NB1/NB2 is operating standalone when it utilizes its own spectrum, for example the spectrum used by GERAN systems as a replacement of one or more GSM carriers, as well as scattered spectrum for potential IoT deployment.
· Category NB1/NB2 guard band operation: category NB1/NB2 is operating in guard band when it utilizes the unused resource block(s) within a E-UTRA carrier’s guard-band.
· Category NB1/NB2 in-band operation: category NB1/NB2 is operating in-band when it utilizes the resource block(s) within a normal E-UTRA carrier or within a normal NR carrier plus 15 kHz at each edge (and not within NR minimum guard band).

Therefore the NB-IoT operation mode needs to be clarified within this WI. Referring to the WID [1] wording, one can find that NTN IoT was intended for “remote areas with low/no cellular connectivity “. In case of no cellular connectivity, the obvious choice is the stand-alone NB-IoT operation to provide undisrupted service. Furthermore, referring to the related WI in [2] (covering only RAN1/2/3 requirements) which is the baseline for the current RAN4 work, the following objectives were defined, mentioning the “Standalone deployment for NB-IoT / eMTC”:
	The objective of this Work Item is to specify support of NB-IoT and eMTC over NTN. Work on both NB-IoT and eMTC will start in August 2021 meetings.
Enhancements shall be specified as described hereafter with the following assumptions:
· Standalone deployment for NB-IoT / eMTC (i.e. operating in carrier(s) used only for NB-IoT NTN (resp. eMTC NTN)) for support in Rel-17 timeframe will be prioritized. 
· GNSS capability in the UE is taken as a working assumption for both NB-IoT and eMTC devices. With this assumption, UE can estimate and pre-compensate timing and frequency offset with sufficient accuracy for UL transmission. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed.
· NB-IoT/eMTC design for terrestrial networks shall be reused as much as possible.
· Transparent payload



With the above, the following is proposed: 
Proposal 2: for NB-IoT, at least requirements for the standalone operation (i.e. for category NB1/NB2 stand-alone operation) shall be defined in this WI. 
2.3 Release independence aspects
Referring to the NTN IoT WID in [1], the following was captured in the release independence: 
	All requirements specified as part of this WI shall be Release-independent from Rel-17, and generic requirements defined for the above frequency bands shall be used as a basis for definition (in a later Release-independent work item) of requirements for future E-UTRA bands for IoT NTN operation.



Furthermore, TS 36.307 is listed as the impacted specification, as extracted below from [1]: 
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	TS 36.307
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements on User Equipments (UEs) supporting a release-independent frequency band
	RAN#98
	Core part



Referring to the TS 36.307, release independent features are grouped into the following: 
· Additional E-UTRA operating bands
· Additional E-UTRA CA configurations
· Additional operating bands and/or CA configurations for specific features
· Other release independent features

The NTN IoT requirements would fit the “Other release independent features” category within TS 36.307. 
Referring to the WID in [1], the following UE requirements would need to be captured by the TS 36.307: 
· Core UE RF requirements
· UE demodulation performance requirements
· Radio Resource Management performance requirements, including RRM/RLM test cases
Based on the above, draft proposal for the TS 36.307 Rel-18 updates to cover NTN IoT is provided as input to the discussion, below: 
	[bookmark: _Toc21093288][bookmark: _Toc29761836][bookmark: _Toc45833854][bookmark: _Toc82890588][bookmark: _Toc21093299][bookmark: _Toc29761847][bookmark: _Toc45833865][bookmark: _Toc82890599]1	Scope
The present document specifies requirements for Rel-16 UEs supporting release independent features like:
-	additional E-UTRA operating frequency bands on top of Rel-16 of TS 36.101 [2] and TS 36.133 [3];
-	additional E-UTRA CA configurations (intra-band/inter-band) on top of Rel-16 of TS 36.101 [2] and TS 36.133 [3];
-	additional operating bands and/or CA configurations for specific features (like UE category 0, M1, NB1);
-	other release independent features (like 4Rx antenna port, high speed scenario, 8Rx antenna port, NB-IoT or eMTC operation over NTN).
------------------------------ Next modified section ------------------------------
3A.4	Other release independent features
This clause covers requirements for a Rel-16 UE coming from all other release independent features that are not covered under clause 3A.1, 3A.2 and 3A.3, e.g. generic baseband requirements or requirements that are not band/CA configuration specific.
Table 3A.4-1: Additional requirements of other release independent features
	Feature
	Release
independent from
	Requirements to be fulfilled
(see 36.307 of the REL when the feature was introduced)
	Further information

	RF and performance requirements for 4Rx UEs
	Rel-10
	Table C.1-1, Table C.2-1 for single carrier and Table C.1-2, Table C.2-2 for CA
	REL-13 WI LTE_4Rx_AP_DL introduced:
- single carrier RF requirements for bands 1, 2, 3, 7, 20, 39, 41, 42: see Table C.1-1
- CA RF requirements for CA_3A-42A and other 1UL CA configurations (see TS 36.101 REL-13 [2] Table 7.3.1A-0a NOTE 20): see Table C.1-2
- single carrier performance requirements for demodulation and CSI: see Table C.2-1
REL-14 WI LTE_4Rx_AP_DL_bands introduced:
- single carrier RF requirements for band 35, 40: see Table C.1-1
- CA RF requirements for some further 1UL CA configurations (see TS 36.101 REL-14 [2]): see Table C.1-2
REL-14 WI LTE_4Rx_AP_DL_CA introduced:
- CA RF requirements for some 2DL/2UL CA configurations (see TS 36.101 REL-14 [2]): see Table C.1-2
- CA performance requirements for demodulation/SDR and CSI: see Table C2-2
REL-15 WI LTE_4Rx_AP_DL_bands_R15 introduced:
- single carrier RF requirements for band 4, 34, 43, 66: see Table C.1-1
- CA RF requirements for some further 1UL CA configurations (see TS 36.101 REL-15 [2]): see Table C.1-2

	RF and performance requirements for 8Rx UEs
	Rel-13
	Table E.1-1, Table E.2-1 for single carrier and Table E.1-2, Table E.2-2 for CA
	REL-15 WI LTE_8Rx_AP_DL introduced:
- single carrier RF requirements for band 41, 42,43: see Table E.1-1
- CA RF requirements for CA_41C, CA_42C and CA_41A-42A CA configurations (see TS 36.101 REL-15 [2]): see Table E.1-2
- single carrier performance requirements for demodulation and CSI: see Table E.2-1
- CA performance requirements for demodulation/SDR: see Table E.2-2

	RRM and demodulation requirements for high speed scenario
	Rel-13 (NOTE 1)
	Table D.1-1, Table D.2-1
	Rel-14 WI LTE_high_speed introduced band independent RRM and demodulation requirements. see Table D.1-1, Table D.2-1

	RF, RRM and demodulation requirements for NB-IoT standalone  operation over NTN
	Rel-17
	TBD
	Rel-18 WI LTE_NBIoT_eMTC_NTN_req introduced RF, RRM and demodulation requirements for NB-IoT standalone operation over NTN. See Table TBD.

	RF, RRM and demodulation requirements for eMTC operation over NTN
	Rel-17
	TBD
	Rel-18 WI LTE_NBIoT_eMTC_NTN_req introduced RF, RRM and demodulation requirements for eMTC operation over NTN. See Table TBD.

	
	
	
	

	
	
	
	

	NOTE 1: Rel-13 UEs supporting the high speed scenario are assumed to read the Rel-14 high speed scenario information, which is broadcast to all UEs.


------------------------------ Next modified section ------------------------------
Annex F (normative):
Common requirements for NB-IoT or eMTC operation over NTN
F.1	Common UE RF requirements 
TBD
F.2	Common RRM requirements 
TBD

F.3	Common demodulation requirements 
TBD



Proposal 3: Consider the proposed framework for the TS 36.307 update for NTN IoT release independent features as the baseline for further adjustments. 
3 Conclusions 
Based on the above discussion, the following proposals were formulated: 

Proposal 1: Development of requirements for NB-IoT, as well as requirements for eMTC is to be performed in parallel manner, with no inter-dependencies among them. 
Proposal 2: for NB-IoT, at least requirements for the standalone operation (i.e. for category NB1/NB2 stand-alone operation) shall be defined in this WI.
Proposal 3: Consider the proposed framework for the TS 36.307 update for NTN IoT release independent features as the baseline for further adjustments. 
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