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Introduction
This summary provides an overview of the RAN4 requirements specified as part of the WI for NB-IoT (Narrowband IoT)/eMTC (enhanced Machine Type Communication) core & performance requirements for Non-Terrestrial Networks (NTN), and the related specifications. 
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Description
Requirement scope:

In line with the WI objectives in [1], RF (for Satellite Access Node (SAN) and UE) and UE RRM core requirements were developed with the following scope limitations:

· Requirements limited to FDD operation for LTE Category NB1/2 UEs, and for LTE category M1 UEs (FD-FDD and HD-FDD modes), with Release independence for UEs back to Rel-17, as specified in [2].
· Standalone operation for NB-IoT and eMTC (i.e. guardband and inband operation not covered), and non-anchor carrier operation also covered for NB-IoT UEs.
· Both GSO (Geo-Synchronous Orbit) and NGSO (Non-Geo-Synchronous Orbit) constellation types are covered.
· Frequency-band specific requirements work was limited to the following frequency bands:

	Satellite operating band
	Uplink (UL) operating band
SAN receive / UE transmit

FUL,low   –  FUL,high
	Downlink (DL) operating band
SAN transmit / UE receive

FDL,low   –  FDL,high
	Duplex mode

	b256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	b255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD


UE RF requirements:
UE RF requirements were defined in a new specification, TS36.102 [3] for UE power class of 3 and 5, where generic requirements follow the RF requirements for the terrestrial UE in TS36.101, but with the corresponding UE category restrictions. Additional generic core requirement aspects that differ from TS36.101 are: 

· “Channel offsets” to channel raster for NB-IoT non-anchor carrier

· Frequency error requirement is modified similarly to NR NTN in 38.101-5 to cover pre-compensation, and additionally to cover configuration of UL segmentation for the NGSO scenario.

SAN RF requirements:

SAN RF requirements were defined in a new specification TS 36.108 [4], and follows the principles developed for NR NTN.
UE RRM requirements:
For NB-IoT operation over NTN, introduced the following RRM requirements for both GSO and NGSO scenarios were defined in TS 36.133, as agreed in [5].

· Cell Selection and Re-selection 
· RRC Re-establishment
· Random Access 
· RRC Connection Redirection to Non-anchor Carrier
· UE transmit timing, UE timer accuracy, Timing Advance, with support of UE timing pre-compensation 
· Radio Link Monitoring
· Measurements for serving NB-IoT cell in RRC_CONNECTED state

For eMTC operation over NTN, introduced the following RRM requirements for both GSO and NGSO scenarios.

· Cell Selection and Re-selection 
· E-UTRAN Handover
· RRC Re-establishment
· Random Access 
· RRC Connection Release with Redirection 
· UE transmit timing, UE timer accuracy, Timing Advance, with support of UE timing pre-compensation 
· Radio Link Monitoring
· Measurements in RRC_CONNECTED state
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