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Introduction
ITU-R has defined requirements for the satellite component of IMT-2020 [1]. A new SID [2] was approved on self-evaluation towards the IMT-2020 submission of the 3GPP Satellite radio interface technology. The performance requirements for eMBB-s defined in report ITU-R M.2514 [1] includes requirements for both controle plane and user plane latency. Similar to the terrestrial case, the requirements include a UP latency target to 10 ms and 40 ms for CP latency. In RAN2#123-bis, the base assumptions for the delay calculation of UP and CP latencies has been approved [3]. The latency requirements should be confirmed during RAN2#124.
In addition to the target latency requirement, the IMT-2020 suggests to provide indication that satellite radio interface is able to support larger latencies and may operate with a range of relevant satellite orbits.
In this contribution, we provide some indications on larger latencies support to be included in the 37.911 TP for latency.
Discussion
The baseline scenario agreed in RAN2#123 is:
	1.	At the moment, RAN2 assumes the best-case scenario even though RAN2 understands that it might not be a common scenario in some cases. Additional scenarios can be considered during the self evaluation work
2.	RAN2 assumes that both UE and gNB are located at the satellite’s nadir, i.e., elevation angles are 90 degrees, for the calculation of round trip delay (RTD).
3.	Given the assumptions of Proposal 1, feeder and service link delays are included in the propagation delay computation (RTD).
4.	For the mobility interruption evaluation, RAN2 assumes that for now it is sufficient to consider beam-based mobility in NTN.
5.	From RAN2 perspective, satellite on-board delay can be considered negligible.
6.	RAN2 assumes the CP procedure defined in Figure 1 as the baseline for the CP evaluation.
7.	For the best-case scenario, RAN2 assumes a lossless scenario (p=0) for the User plane evaluation / RAN2 will not consider retransmissions.
8.	RAN2 assumes the following for the evaluation of CP and UP latency:
	-	NR FDD
	-	Only NTN bands are considered (n255, n256).
	-	UE capabilities 1 & 2
	-	Resource type mapping A &B
	-	SCS 15 kHz for the baseline scenario. FFS other supported scenarios (e.g., 30 kHz).



To study larger latencies impact on satellite radio interface, we propose to consider an alternative scenario where the propagation distance is maximal i.e. GEO at 35786 km with an elevation angle of 10° for service link and 10° for feeder link [4]. In that case, the maximum distance is equal to 40581 km for a OWD of 135 ms and total RTD of 541 ms.
Observation 1:	The maximum RTD for GEO scenario with an elevation angle of 10° for service link and feeder link is 541 ms
In this scenario, the HARQ feedback is disabled as recommended for GEO but retransmission of residual loss rely on RLC ARQ for reliability (especially for Control Plane). The BLER target is 1% at the RLC ARQ layer.
NR NTN reuses NR mechanisms. These mechanism was not designed for such large latencies (i.e. in a cell, the propagation delay is not larger than 1 ms). In general, it was recommended to support NR NTN to use offset based solutions for timer adaptations [4].
User Plane larger latencies
ITU-R M.2514 [1] suggests to consider the following in the user plane latency evaluation:
	In addition to compliance with the above requirement, the proponent may provide indication that the Satellite Radio Interface is able to support larger latencies, e.g. up to 650 ms, and may operate with a range of relevant satellite orbits.



Considering higher latencies, extensions to existing timers used in SRI has been introduced. Timers are given below :
PHY
· Introduction of offsetThresholdTA up to 15 ms for user TA.
MAC
· To delay the starts of ra-ResponseWindow and msgB-ResponseWindow, which are delayed by an estimate of UE-gNB RTT in satellite systems. The UE-gNB RTT is approximately equal to the sum of UE’s TA and Kmac. Kmac parameter is up to 512 ms to comply with satellite propagation delay
· The Scheduling Request Prohibit timer sr-ProhibitTimer has been extended up to 1082 ms (instead of 128 ms in TN)
· 5G NTN introduces a new mode for MAC HARQ retransmission procedure to disable HARQ feedback (see allowHARQ-mod A/B)
RLC
· The PDU reassembly timer t-reassembly for RLC AM has been extended up to 2200 ms (instead of 4 ms)
· The PDU reordering timer t-reordering for RLC AM has been extended up to 2000 ms
PDCP
· The PDU discard timer range has been extended to 2000 ms
Moreover, a new class of QoS has been defined [ for satellite access as given below with a Packet delay budget of 1100 ms:

	5QI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
(NOTE 3)
	Packet Error
Rate 
	Default Maximum Data Burst Volume
(NOTE 2)
	Default
Averaging Window
	Example Services

	10
	Non-GBR
	90
	1100ms
(NOTE 13)
(NOTE 17)

	10-6
	N/A
	N/A
	Video (Buffered Streaming)
TCP-based (e.g. www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.) and any service that can be used over satellite access type with these characteristics



Proposal 1:	The Satellite Radio Interface supports larger latencies up to 650 ms for user plane dataflows

Control plane larger latencies
ITU-R M.2514 [1] suggests to consider the following in the control plane latency evaluation:
	In addition to compliance with the above requirement, the proponent may provide indication that the Satellite Radio Interface is able to support larger latencies, e.g. up to 1.15 s, and may operate with a range of relevant satellite orbits.



As defined in Report ITU-R M.2410 [1], control plane latency refers to the transition time from a most “battery efficient” state (e.g., Idle state) to the start of continuous data transfer (e.g., Active state).
The control plane procedure for access includes an initial synchronization and access of the UE to the gNB. The gNB transfers the RRC connection request information of the Msg3/MsgB to the Core Network to proceed to the session establishment
3 timers are used on the UE side for the session management that are impacted by the longer air interface delays, T3580 (i.e. PDU session establishment request timer indicating the maximum waiting time until the UE considers whether an initiated PDU session is successfully established or, if the timer expires, has failed), T3581 (i.e. PDU session modification timer indicating the maximum waiting time until the UE considers whether an existing PDU session is modified or, if the timer expires, modification fail indication is output) and T3582 (PDU session release timer indicating the maximum waiting time until the UE considers whether the session is released).
Timers value had been extended to support satellite radio interface [7] such as:
· T3580 extended to 24 sec (instead of 16 sec)
· T3581 extended to 24 sec (instead of 16 sec)
· T3582 extended to 24 sec (instead of 16 sec)
Proposal 2:		The Satellite Radio Interface supports larger latencies up to 1.15 s for control plane signalling
Text proposal
Text proposal for TR 37.911 based on TP for TR 37.911 [5]:

4.7.1.3	Support of larger latencies
The Satellite Radio Interface is based on the existing terrestrial solution. The propagation delay in terrestrial is less than 1 ms. For a GEO satellite access, the maximum RTD is equal to 541 ms. For that reason, timers have been designed to cope with such larger latencies.
Physical, MAC, RLC and PDCP layers timers are designed to support latencies up to 1 sec (e.g. RLC t-reassembly, MAC kmac)
Also, the MAC HARQ retransmission procedure could be disabled since it could not work with such larger latencies.
Moreover, the QoS class of service table includes a new 5QI value for satellite access-based services with a Packet Delay Budget of 1100 ms.
[bookmark: _Toc136809397]4.7.2	Control plane latency
To support larger latencies involving with satellite radio interface, control plane RRC session management timers T3580 (PDU session establishment request timer), T3581 (PDU session modification timer) and T3582 (PDU session release timer) are extended to 24 sec instead of 16 seconds.


Proposal 3:		Consider the above text proposal for TP for TR 37.911


Conclusion
In section 2 we made the following observations:
Observation 1:	The maximum RTD for GEO scenario with an elevation angle of 10° for service link and feeder link is 541 ms
Proposal 1:	The Satellite Radio Interface supports larger latencies up to 650 ms for user plane dataflows
Proposal 2:		The Satellite Radio Interface supports larger latencies up to 1.15 s for control plane signalling
Proposal 3:		Consider the above text proposal for TP for TR 37.911
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