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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
This email discussion is to discuss terminology and definitions for NR NTN SI. The scope of this email discussion is listed below.
· [bookmark: _GoBack][103bis#33][NR – NTN]  (Thales)
	Intended outcome:  capture agreements from this meeting into a TP 
	Deadline:  Thursday 2018-02-11
This document collects companies’ views and provides a Text proposal for the TR 38.821 v0.2.0 (see R3-186269). 

2. Discussion 

The following have been agreed during RAN2#103bis:

As per requirements/scenarios
· The rapporteur will create a table with the worst case scenarios to be considered for requirements
· The study of TDD is down prioritised in the study. Note however that TDD can be considered for LEO based scenarios
· There is no TDD-specific timing requirements and solutions on layer 2 due to propagation delay

As per user plane, the following impacts will be studied
· DRX
· HARQ
· Random access response
· RLC/PDCP reordering (e.g. timers and SN space)

A priori there are no impact on SDAP to support non-terrestrial networks

As per Control Plane, the following impacts will be studied
· Mobility
· TA management and update

Text Proposal for TR 38.821 v0.2.0
START OF CHANGES

[bookmark: _Toc527965843]7	Radio protocol issues and related solutions
Editor’s note: to be drafted by RAN2

[bookmark: _Toc527965844]7.1	Requirements and key issues 

7.1.1 	Delay

In order to reduce the standardization work, the table here below identifies the worst case NTN scenarios to be considered for the delay constraint.

Table 8.1-1: NTN scenarios versus delay constraints, Source [2]
	NTN scenarios
	A
	B
	C1
	C2
	D1
	D2

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

	Satellite altitude
	35 786 km
	600 km

	Relative speed of Satellite wrt earth
	negligible
	7.56 km per second

	Min elevation for both feeder and service links
	10° for service link and 5° for feeder

	Typical Min / Max NTN beam foot print diameter (note 1) 
	100 km / 1000 km
	50 km / 500 km

	Maximum Round Trip Delay on the radio interface between the gNB and the UE
	541.75 ms (Worst case)
	270.57 ms
	28.41 ms
	12.88 ms

	Minimum Round Trip Delay on the radio interface between the gNB and the UE
	477.14 ms
	238.57 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

	Maximum delay difference within a NTN beam as seen by the UE
(note 3)
	16 ms (Worst case)
	4.44 ms

	Max rate of hand-over (FFS)
	
	
	
	
	
	

	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: The delay difference compares the delay (function of UE-satellite-NTN gateway distance) experienced by two different UEs served by the same beam at a given time




When several non-terrestrial network scenarios features a maximum in terms of delay constraints, it is sufficient to study only one of these scenarios.
· NTN Scenario based on GEO with transparent payload for RTD and delay difference constraints
· NTN Scenario based on LEO with transparent payload and moving beams for the delay variation related constraint

As per the duplex mode:
· Down-prioritize TDD in this study item
· There is no TDD-specific timing requirements and solutions on layer 2 due to propagation delay.


[bookmark: _Toc527965845]7.2 		User plane enhancements 
[bookmark: _Toc527965846]7.2.1 	MAC
Editor’s note: RAN2 will study impacts and possible enhancements to the following MAC functions including DRX, HARQ, Random Access procedure

[bookmark: _Toc527965847]7.2.2 	RLC
Editor’s note: RAN2 will study impacts and possible enhancements at least to RLC reordering (e.g. timers and SN space)

[bookmark: _Toc527965848]7.2.3 	PDCP
Editor’s note: RAN2 will study impacts and possible enhancements at least to PDCP reordering (e.g. timers and SN space)

[bookmark: _Toc527965849]7.2.4		SDAP
Editor’s note: A priori no impact are foreseen to support non-terrestrial networks

[bookmark: _Toc527965850]7.3 	Control plane enhancements
[bookmark: _Toc527965851]7.3.1 	Idle mode Mobility mobility enhancementsHandling
Editor’s note: RAN2 will study impacts and possible enhancements to Mobility (cell reselection), TA management and update

7.3.2 	Connected mode mobility enhancements

Editor’s note: RAN2 will study impacts and possible enhancements to Mobility (hand-over)


[bookmark: _Toc527965852]7.3.2 	Radio Link Monitoring

7.3.3 	Paging issue
Editor’s note: RAN2 will study impacts and possible enhancements to TA management and update and report to RAN3


[bookmark: _Toc527965853]7.3.3 4 	TBD

Editor’s note, section can be added based on enhancements identified to be studied





END OF CHANGES

