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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the TR 38.821, non-terrestrial networks providing access to user equipment in six reference scenarios including
●	Circular orbiting and notional station keeping platforms.
●	Highest RTD constraint
●	Highest Doppler constraint
●	A transparent and a regenerative payload
●	One ISL case and one without ISL. Regenerative payload is mandatory in the case of inter-satellite links.
●	Fixed or steerable beams resulting respectively in moving or fixed beam foot print on the ground
Since RTD in NTN is much larger than the that in terrestrial network, parameters designed for RLC and PDCP may not be valid any more. In this contribution, we provide our consideration on RLC and PDCP aspects.
2. Discussion
TR 38.821 has investigated the delay in different NTN scenarios as following table:
Table 1: NTN scenarios versus delay constraints, Source
	NTN scenarios
	A
	B
	C1
	C2
	D1
	D2

	
	GEO transparent payload
	GEO regenerative payload
	LEO transparent payload
	LEO regenerative payload

	Satellite altitude
	35786 km
	600 km

	Relative speed of Satellite with respect to earth
	negligible
	7.56 km per second

	Min elevation for both feeder and service links
	10° for service link and 10° for feeder link

	Typical Min / Max NTN beam foot print diameter (note 1) 
	100 km / 3500 km
	50 km / 1000 km

	Maximum propagation delay contribution to the Round Trip Delay on the radio interface between the gNB and the UE
	541.46 ms (Worst case)
	270.73 ms
	25.77 ms
	12.89 ms

	Minimum propagation delay contribution to the Round Trip Delay on the radio interface between the gNB and the UE
	477.48 ms
	238.74 ms
	8 ms
	4 ms

	Maximum Delay variation as seen by the UE
(note 2)
	Negligible
	Up to +/- 40 µs/sec (Worst case)
	Up to +/- 20 µs/sec

	NOTE 1:	The beam foot print diameter are indicative. The diameter depends on the orbit, earth latitude, antenna design, and radio resource management strategy in a given system.
NOTE 2:	The delay variation measures how fast the round trip delay (function of UE-satellite-NTN gateway distance) varies over time when the satellite moves towards/away from the UE. It is expressed in µs/s and is negligible for GEO scenario
NOTE 3:	Void
NOTE 4:	Speed of light used for delay calculation is 299792458 m/s.



We notice that the variation of maximum propagation delay contribution to the Round Trip Delay on the radio interface between the gNB and the UE is from about 20ms to 500ms, which is a large range. What is more, even considering minimum propagation delay contribution to the Round Trip Delay (RTD) on the radio interface between the gNB and the UE, some scenarios, such as Scenario A, involve a long delay in RTD which will definitely cause some timers expire.
Observation 1: UE experiences a large range of RTD in NTN scenarios.  In some scenarios, some timers will definitely expire.
RLC t-Reassembly Timer is responsible for detecting the failure of reception of AMD PDU. To make sure the PDU reassembling, the timer should be set larger than NTN RTD at least. Considering HARQ retransmission, the value of the timer should be extended further. Otherwise, RLC will trigger status reporting too early which the packet is still on the way. It is necessary to extend the value of RLC t-Reassembly Timer to avoid such situation. The network is responsible for configuring RLC entities. In NTN scenario, the network could estimate the delay of RTD based on measurement or satellite information, such as satellite ephemeris. The proper value of the timer is up to network configuration.
Proposal 1： The range of RLC t-Reassembly Timer needs to be extended in NTN.
Proposal 2： Network is responsible for configuring a proper value of RLC t-Reassembly Timer based on measurement or satellite information, such as satellite ephemeris.
Same with RLC timer, the main PDCP timers still needs to take high RTD into consideration. PDCP Discard Timer is used to indicate whether the transmitting PDCP entity could discard the PDCP SDU. When the timer expires, the PDCP SDU should be discard. The range of the timer is from 0.5ms to 1500ms. If the value is infinity, this timer is switched off. We think it is sufficient for LEO scenario because the RTD is much smaller than the maximum value of the timer. As for GEO, even the RTD is about 20 timers higher than LEO, it is also valid for general cases. The only problem exists in too many times of retransmission. But we can set the timer to infinity to solve this issue.
Proposal 3： The range of PDCP Discard Timer dose not need to be extended in NTN.
PDCP t-Reordering timer is used to detect loss of PDCP Data PDUs. The maximum configurable expiration time is 3000ms [2]. We think it is enough for the current 5QI demand, which is not related RTD in NTN. We do not need to change this timer until new 5QI defined for NTN from SA2.
Proposal 4： PDCP t-Reordering timer does not need to be changed until new 5QI defined for NTN from SA2.
3. Conclusion
In this contribution, we analyze the timers of RLC and PDCP taking NTN RTD into consideration and have the following observations and proposals:
Observation 1: UE experiences a large range of RTD in NTN scenarios.  In some scenarios, some timers will definitely expire.
Proposal 1： The range of RLC t-Reassembly Timer needs to be extended in NTN.
Proposal 2： Network is responsible for configuring a proper value of RLC t-Reassembly Timer based on measurement or satellite information, such as satellite ephemeris. 
Proposal 3： The range of PDCP Discard Timer dose not need to be extended in NTN
Proposal 4： PDCP t-Reordering timer does not need to be changed until new 5QI defined for NTN from SA2.  
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