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1. Introduction
In this contribution, we share some consideration on extension of C-RNTI used in NTN.
2. Discussion
C- RNTI: Cell radio network temporary identifier, which is used to identify a UE in a certain cell. 
In NR, as shown in Table 7.1-1 from TS38.321 [1], the C-RNTI is a 16 bit value which can be used to identify up to 65519 UEs in a certain cell.
	Value (hexa-decimal)
	RNTI

	0000
	N/A

	0001–FFEF
	RA-RNTI, Temporary C-RNTI, C-RNTI, MCS-C-RNTI, CS-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, INT-RNTI, SFI-RNTI, and SP-CSI-RNTI

	FFF0–FFFD
	Reserved

	FFFE
	P-RNTI

	FFFF
	SI-RNTI



Considering the typical beam footprint size of GEO and non-GEO shown in Table 4.1-1 from TR38.821 [2] with the assumption that one footprint covers the area of a cell, the cell size in GEO and non-GEO will be 31400km2 ~785000km2 and 7850km2 ~ 196250km2, respectively.
Table 4.1-1: Types of NTN platforms
	Platforms
	Altitude range
	Orbit
	Typical beam footprint size

	Low-Earth Orbit (LEO) satellite
	300 – 1500 km
	Circular around the earth
	100 – 500 km

	Medium-Earth Orbit (MEO) satellite
	7000 – 25000 km
	
	100 – 500 km

	Geostationary Earth Orbit (GEO) satellite
	35 786 km
	notional station keeping position fixed in terms of elevation/azimuth with respect to a given earth point
	200 – 1000 km

	UAS platform (including HAPS)
	8 – 50 km (20 km for HAPS)
	
	5 - 200 km

	High Elliptical Orbit (HEO) satellite
	400 – 50000 km
	Elliptical around the earth
	200 – 1000 km



If the existing C-RNTI is used in NTN, the density of the active users which can be identified by the C-RNTI is 0.08~2.09 UE/km2 for GEO and 0.33~8.35 UE/km2 for Non-GEO, respectively.
Although we are still discussing the detailed user density and activity factor for each usage scenario, the active user density of IOT connectivity has already been agreed: 400 UE/km2 * 1.00% = 4.00 UE/km2. Taking the all the use scenarios into consideration, the active user density will be far more than 4.00 UE/km2.
For Non-GEO case, the existing C-RNTI may be sufficient. While for GEO case, the existing C-RNTI is not sufficient even for IOT connectivity only. 
Observation 1: The existing 16-bit C-RNTI in NR is not sufficient to identify active UEs in a GEO cell.
Proposal 1: The C-RNTI size should be extended to identify active UEs in a certain NTN cell.
Since the size of the C-RNTI is defined in RAN1 and has both RAN1 and RAN2 impacts, an LS should be sent to RAN1:
Proposal 2: An LS is sent to RAN1 to ask them to discuss the extension of C-RNTI and define the size of the extended C-RNTI in NTN [3].
3. Conclusion and proposals
With the above analysis, we have the following observation and proposals:
Observation 1: The existing 16-bit C-RNTI in NR is not sufficient to identify active UEs in a GEO cell.
Proposal 1: The C-RNTI size should be extended to identify active UEs in a certain NTN cell.
Proposal 2: An LS should be sent to RAN1 to ask them to discuss the extension of C-RNTI and define the size of the extended C-RNTI in NTN [3].
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