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Introduction
[bookmark: _GoBack][1] was approved in the RAN plenary #80 meeting. The issue of RAN1 is limited to channel modeling for chapter 6, but for informational purpose we propose an overall editorial correction for [1].


Text Proposal
References (Chapter 2 in [1])
Because there are duplicate or empty numbers, it is required to revise the reference list. Based on the revised reference list, the reference numbers of other chapters can be modified.
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5G use cases introduction (Chapter 4.2.1 in [1])

	Table 4.2.1-1: 5G use cases for Satellite access networks
	…
	
	
	
	

	mMTC
	Wide area IoT service
	Global continuity of service for telematic applications based on a group of sensors/actuators (IoT devices, battery activated or not) scattered over or moving around a wide area and reporting information to or controlled by a central server.
These sensors and/or actuators may be used for example the following telematics applications:
-	Automotive and road transport: high density platooning, HD map updates, Traffic flow optimisation, Vehicle software updates, automotive diagnostic reporting, user base insurance information (e.g. speed limit, driving behaviour), safety status reporting (e.g. air-bag deployment reporting), advertising based revenue, Context awareness information (e.g. neighbouring bargain opportunities based on revenue), remote access functions (e.g. remote door unlocking).
-	Energy: Critical surveillance of oil/gas infrastructures (e.g. pipeline status) 
-	Transport: Fleet management, asset tracking, digital signage, remote road alerts
-	Agriculture: Livestock management, farming
	Connectivity between IoT devices (battery activated sensors/actuators or not) and spaceborne platform. Continuity of service across spaceborne platforms and terrestrial base stations is needed.
	TR 22.861, §5.2: connectivity aspects
TR 22.864, §5.6: Access
TR 22.862, §5.1: Higher reliability and lower latency
TS 22.261 (related to §6.2.3 Service continuity acrossacriss different access technologies)

	…
	
	
	
	







Potential key impact areas on NR to support NTN (Chapter 7 in [1])

	Table 7.3.5.1.1-3: Maximum delay spread and minimum coherence bandwidth for each deployment scenario
	
	D1, GEO, Ka band
	D2, GEO, S band
	D3, LEO, S band
	D4, LEO, Ka band
	D5, HAPS, S band

	Maximum Delay spread (ns)
	10
	100
	100
	10
	150

	Min coherence bandwidth
(NOTE 1, NOTE 2)
	>> MHz
	200 kHz
	200 kHz
	>> MHz
	133 kHz



NOTE 1:	In Ka band, typical antenna directivity is taken into account in the delay spreadspead estimate
NOTE 2:	In S band, delay spread in satellite scenarios is lower than in HAPS scenario, because the min operating SNR is lower which leads to discard largest delay spread.




	[bookmark: _Toc521109329]7.3.5.2.2	Assessment of conditions for NR operation in Non-Terrestrial networks
Delay spread in satellite propagation channels
Signal echoes are associated to the presence of indirect rays that reach the receiver antenna and carry a significant energy with respect to the energy of the direct ray.
ITU-R recommendation [34] defines for the 2 GHz band three parameter sets of wideband models, including LOS and NLOS cases, applicable for an elevation range from 15 to 55° and for urban, suburban and rural environments. The delay spread of these three parameter sets ranges between 180 ns to 250 ns, whereas the 250 ns are stated to cover 90% of the cases.
For higher elevations than 55°, we assume that the delay spread of the satellite channel will be in the same range or even lower due to the traveling distances of the echoes arriving at a receiver.
Few papers are available on delay spread measurements in Ka-Band. Reference [35] is stating the coherence bandwidth to be 30 MHz at 40 GHz with omnidirectional antennas. According to [36], the coherence bandwidth (Δ f)c of a channel with maximum delay spread Tm is 
(Δ f)c ≈ 1 / (5TmT)




	[bookmark: _Toc521109338]7.3.7.1.1	Problem statement 
Phase variations in time domain can be caused by different phenomena: presence of phase noise, frequency drifts due to Doppler shift, or due to insufficient frequency synchronization (e.g. residual CFO), etc. Phase noise, caused by imperfect oscillator implementation technology destroys the orthogonality of subcarriers in OFDM-based systems especially in FR2. Phase noise causes CPE, resulting in a constant rotation angle of the modulation constellation, and ICI, resulting in scattering of the constellation points in OFDM based systems. Doppler effects and/or residual CFO cause frequency shifts translated into time domain phase ramps at OFDM symbol level.
The phase variations translating all the above effects may significantly degrade the performance and need compensation. When mild, these variations can be absorbed by the DM-RS in the channel estimation process. But when strong phase variations are present, which is particularly the case at carrier frequencies above 6GHz, more frequent support than the one provided by DM-RS is necessary in order to track the remaining variations.
In NR, PT-RS has been introduced [21][23]. to compensate for phase errors. PT-RS configuration in NR is very flexible and allows user-specific configuration depending on scheduled MCS/bandwidth, UE RF characteristics, DM-RS configuration, waveform, etc.
[In addition, the consistency with the fonts of other chapters is required.]
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(a) QPSK Modulation			(b) 16-QAM modulation
Figure 7.3.7.2.1-1: DFT-S-OFDM vs CP-OFDM total degradation
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