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1 Introduction
[bookmark: _GoBack]Large propagation delay and wide geographical coverage of beams can result in additional delay and delay difference within an NTN beam [1], as perceived by the UE. This delay difference can impact the Random Access (RA) procedure of NTN by generating preamble ambiguity. Resolving this preamble ambiguity can reduce the RACH capacity in NTN. In this contribution we discuss that even this reduced RACH capacity is enough to sustain the number of users in NTN.

2 Discussion

2.1 NTN User Density based on UL Link Budget
First we would like to estimate user (UE) density in NTN using UL link budget. For this, we assume the following parameters:
· Activity factor = 1.5%  (Pedestrian)
· Experience User data rates: 60 kbps
· Beam spot diameter = 100 km

Based on these parameters, maximum users (UEs) per beam spot at satellite nadir can be estimated as:  1.061 Mbps/0.015/60 kbps= 1,178 UEs. This results in UE density = 0.149 per sq. km. (=1,178 / π*502). Assuming 30 MHz UL band and with frequency reuse 1:3, around 11,780 (= 1,178 x 10) UEs transmitting can be supported. Table below shows the number of UEs per beam spot for two different available data rates and three different beam spot diameters.

	UE Density per km2 for UL (Activity factor = 1.5%)

	Elevation angle
	Available data rate
	Number of UEs per beam spot
	User (UE) density per sq. km.

	
	
	
	r = 50 km
	r = 100 km
	r = 200 km

	30 degree
	506 kbps
	562 UEs
	0.286
	0.071
	0.017

	90 degrees
	1.06 Mbps
	1,178 UEs
	0.599
	0.149
	0.037



Observation-1: With 1.5% activity factor and 100kms beam spot diameter and uplink user data rate of 60kbps, NTN can support a user density of 0.149.

2.2 Overview of RACH Capacity Analysis [2, 3]
Based on the analysis in [2, 3], with RACH occasions in every 2nd subframe, 8 RACH opportunities in frequency, 200kms beam spot diameter, 56 preambles (CBRA), 1% collision rate and 1 access per UE in every 10mins, the RACH capacity is around 3 UEs per sq. km. 

Observation-2: With RACH occasions in every 2nd subframe, 8 RACH opportunities in frequency, 200kms beam spot diameter, 56 preambles (CBRA), 1% collision rate and 1 access per UE in every 10mins, the minimum RACH capacity is around 3 UEs per sq. km.

Analysing Obsevation-1 and Observation-2 reveals that the minimum RACH capacity with RACH parameters, mentioned in Observation-2, is sufficient enough to satisfy the UL link budget in NTN. In fact, to support 11,780 UEs per beam spot, the above mentioned RACH configuration [2, 3] requires 1 access per UE in every 5 ~ 6 seconds, with the 1% collision rate.

Proposal-1: Existing Random Access procedure should be enough to support UL link budget in NTN and the reduction of RACH capacity (arising from preamble ambiguity) will not affect the NTN system design.  

3 Conclusions
In this contribution, we discuss that the reduced RACH capacity is enough to sustain the number of users in NTN..

Observation-1: With 1.5% activity factor and 100kms beam spot diameter and uplink user data rate of 60kbps, NTN can support a user density of 0.149.

Observation-2: With RACH occasions in every 2nd subframe, 8 RACH opportunities in frequency, 200kms beam spot diameter, 56 preambles (CBRA), 1% collision rate and 1 access per UE in every 10mins, the minimum RACH capacity is around 3 UEs per sq. km.

Proposal-1: Existing Random Access procedure should be enough to support UL link budget in NTN and the reduction of RACH capacity (arising from preamble ambiguity) will not affect the NTN system design.  
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