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1 Introduction

In RAN2#104, an email discussion [1] is carried out to identify the impacts NTN’s large RTD on user plane timers and subsequently discuss the viable solutions. The major agreements [2] made in RAN2#105 are mentioned in the following table:

Agreements

1. The two principles, increasing the value range and applying a RTD compensation offset, and the joint usage of these two principles are used as a starting point for the discussion on how to adapt the user plane timers, impacted by the large RTD of NTN, for NTN. Which principle is applied is examined for each timer separately. Further principles are not excluded. 
2. The ra-ResponseWindow should be modified to support NTN. 
3. Introduce an offset for the start of the ra-ResponseWindow for NTN. The offset shall be configurable to accommodate different scenarios. 
4. RAN2 will study if other than delaying the start of ra-ResponseWindow an extension of ra-ResponseWindow is needed to support NTN.
5. The ra-ContentionResolutionTimer should be modified to support NTN.
6. Introduce an offset for the start of the ra-ContentionResolutionTimer for NTN.
7. A modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed to support NTN. 
8. If HARQ is supported by NTN, the drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL, should be modified to support NTN. 
9. FFS is if HARQ is supported by NTN whether the value range of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL should be extended to support NTN or an offset is added.  
10. A modification of drx-RetransmissionTimerDL and drx-RetransmissionTimerDL is not needed to support NTN.
11. The sr-ProhibitTimer should be modified to support NTN.
12. The value range of sr-ProhibitTimer  should be extended to support NTN.
13. If HARQ is supported by NTN, the timer t-Reassembly should be modified to support NTN.
14. If HARQ is supported by NTN, the value range of t-Reassembly should be extended to support NTN.
The following assumptions will be taken as a baseline and can be revisited if new performance and QoS requirements are defined:
15. A modification of the t-PollRetransmit timer value may not needed to support NTN.
16. A modification of the t-statusProhibit timer value may not needed to support NTN.
17. A modification of the discardTimer value should be studied.

In this contribution we provide our views regarding the extension of ra-ResponseWindow and modifications of t-Reassembly timer in NTN.

2 Discussion

2.1 RA Response Window
After transmitting Random Access Preamble (Msg1), UE monitors the PDCCH for the Random Access Response (RAR) message (Msg2) [3]. The response window (ra-ResponseWindow) starts at a determined time interval after the preamble transmission. If no valid response is received during the ra-ResponseWindow, a new preamble is sent. If a certain number of preambles have been sent, an appropriate random access problem will be indicated to upper layers [2]. In NTN the propagation delay is much larger and therefore, the RAR cannot be reached at the UE within the time interval, of ra-ResponseWindow, having values specific to terrestrial networks. However, ra-ResponseWindow is actually designed to determine the latest time when the network can transmit the RAR message. Hence, ResponseWindow should typically reflect network processing delay.

Observation 1: RA Response window is designed to determine the latest time when the network can transmit the RAR message. Hence, RA Response window is dependent on gNB’s processing capability. 

It is true that UE monitors this RA Response window for receiving the RA response and the UL grants associated with it. Increasing the RAR window is proposed in [5] for compensating the variation in RTD, which can be as high as 16ms for GEO satellites. However, increasing the RAR window has implication on RA-RNTI calculation and may not be straightforward. 
Interestingly, although, the RTD might be different for different UEs, gNB in NTN can estimate this RTD by using the time instants of (a) RA Opportunity (RO) initiation from its own (i.e. gNB’s) perspective (b) RA Opportunity (RO) initiation from UE’s perspective (c) RA reception. Now, gNB (network) can delay the RAR window by using a deterministic offset, equivalent to the estimated RTD. Of course, this offset could be different for different UEs, located over different geographical areas. Thus, using a deterministic offset over the existing ra-ResponseWindow seems enough to compensate the high round trip delay (RTD).
Observation 2: gNB can estimate the RTD by using the time instants of (a) RO initiation from its own perspective (b) RO initiation from the UE’s perspective (c) RA reception.
Proposal 1: gNB can use the estimated RTD as an offset to delay the ra-ResponseWindow. Apart from delaying the start of ra-ResponseWindow, by using an offset, an extension of ra-ResponseWindow is not needed in NTN. 

2.2 t-Reassembly Timers

A status report is triggered by polling or by detection of reception failure of an AMD PDU, indicated by the expiration of t-Reassembly timer [4]. This timer is started when an AMD PDU segment from lower layer is placed in the reception buffer, at least one byte segment of the corresponding SDU is missing and the timer is not already running [4]. It is agreed that the t-Reassembly timer value for NTN needs to be extended [1] beyond its value for terrestrial networks.
As t-Reassembly timer covers the largest time interval in which the individual segments of the corresponding SDU have to arrive at the receiver before a status report and consequently an ARQ-retransmission is triggered, in NTN scenarios this timer should be updated based on the maximum number of HARQ retransmissions and maximum RTD. An estimated list of t-reassembly timer values for different NTN scenarios are shown in the table below:

	#
	Satellite Type
	Link Types
	Max RTD (ms)
	t-Reassembly timer
(maximum number of HARQ ReTx = n)

	
1
	
GEO based NTN
	Service and feeder links
	- 541.14
	- 541.14 * n

	
	
	Service links only
	- 271.57
	- 271.57 * n

	
2
	
LEO based NTN
	Service and feeder links
	- 25.76 (600km)
- 41.75 (1200km)
	- 25.76 * n  (600km)
- 41.75 * n  (1200km)

	
	
	Service links only
	- 12.88 (600km)
- 20.87 (1200km)
	- 12.88 * n  (600km)
- 20.87 * n  (1200km)




Proposal 2: If HARQ is supported in NTN, the timer t-Reassembly needs to be decided based on maximum possible number of HARQ retransmissions and maximum RTD.
  
3 Conclusions
In this contribution, we discuss our views on user plane timers in NTN. We think that besides adding an offset no change is needed in RA response window. However, t-reassembly needs extension based on number of HARQ retransmissions and RTD.

Observation 1: RA Response window is designed to determine the latest time when the network can transmit the RAR message. Hence, RA Response window is dependent on gNB’s processing capability.

Observation 2: gNB can estimate the RTD by using the time instants of (a) RO initiation from its own perspective (b) RO initiation from the UE’s perspective (c) RA reception.

Proposal 1: Apart from delaying the start of ra-ResponseWindow, by using an offset, an extension of ra-ResponseWindow is not needed in NTN.


Proposal 2: If HARQ is supported in NTN, the timer t-Reassembly needs to be decided based on number of HARQ retransmissions and RTD. 
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