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Abstract
The objective of this document is to provide modifications to text for chapter 7.3.1.3 of TR 38.811. This chapter analyzes the impact of Doppler variation rate on DM-RS distribution in time.

Proposed text for approval

It is proposed to add the following texts to TR 38.811 “Study on NR to support Non-Terrestrial Networks”.

[bookmark: _GoBack]* * * Start of changes * * * (modified text)
2 Reference
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 36.101: "Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception (Release 14)".
[3]	3GPP TR 38.801: "Technical Specification Group Radio Access Network; Study on new radio access technology: Radio access architecture and interfaces (Release 14)".
[4]	3GPP TR 38.804: "Technical Specification Group Radio Access Network; Study on New Radio Access Technology; Radio Interface Protocol Aspects (Release 14)".
[5]	3GPP TR 38.913: "Study on Scenarios and Requirements for Next Generation Access Technologies (Release 14)".
[6]	3GPP TS 22.261: Service requirements for next generation new services and markets.
[7]	A. Guidotti et. al, “Satellite-enabled LTE systems in LEO Constellations”, 2017 IEEE International Conference on Communications (ICC), Paris, May 2017, pp. 876-881, doi: 10.1109/ICCW.2017.7962769
[8]	3GPP TR 38.802 v14.1.0, “Study on New Radio Access Technology Physical Layer Aspects (Release 14)". “
[9]	3GPP TS 38.101, “Technical Specification Group Radio Access Network; NR; User Equipment (UE) radio transmission and reception”.
[10]	3GPP TS 36.104, “Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception”.
[11]	3GPP TS 38.104, “Technical Specification Group Radio Access Network; NR; Base Station (BS) radio transmission and reception”.

 * * * End of Changes * * *


* * * Start of changes * * * (New text)
7.3.1.3 Impact of Doppler variation rate on DM-RS distribution (time)
7.3.1.3.1 Problem statement
As analyzed in Section 5.3, the maximum Doppler variation rates during the field tests appeared in the scenarios of LEO at the altitude of 600 km, and are -544 Hz/s with carrier frequency of 2 GHz, -5.44 kHz/s with carrier frequency of 20Ghz and -8.16 kHz/s with carrier frequency of 30 GHz, where the maximum Doppler variation rate is the maximum slope (maximum derivative) of the Doppler shift curves. In NR network, there are up to 4 DMRS symbols per slot and the duration of one slot can be configured to 1 ms, 0.5 ms, 0.25 ms, 0.125 ms or 0.0625 ms, which correspond to the subcarrier spacing of 15 kHz, 30 kHz, 60 kHz, 120 kHz and 240 kHz respectively, as shown in Fig. 7.3.1.3-1. Table 7.3.1.3-1 summarizes the potential maximum Doppler shift in one slot in NTN based on the observed maximum Doppler variation rate during the field tests. As shown in Table 7.3.1.3-1, it is observed that the potential maximum Doppler shifts are up to 0.544 Hz with carrier frequency of 2 GHz in DL/UL, up to 5.44 Hz with carrier frequency of 20 GHz in DL and up to 8.16 Hz with carrier frequency of 30 GHz in UL. 
[image: http://www.sharetechnote.com/html/5G/image/NR_Numerology_SlotLength_38_211_v2_0_0_01.png]
Figure 7.3.1.3-1: Slot duration depending on µ configuration

Table 7.3.1.3-1 Potential maximum Doppler Shift in one slot in NTN
	Carrier frequency when the altitude of LEO satellite is 600km
	Maximum Doppler variation (Hz/s)
	Duration of one slot (ms)
	Potentiel maximum Doppler shift in one slot (Hz)

	2 GHz
(DL/UL)
	- 544
	1
	0.544

	
	
	0.5
	0.272

	
	
	0.25
	0.136

	
	
	0.125
	0.068

	
	
	0.0625
	0.034

	20 GHz 
(DL)
	-5440
	1
	5.44

	
	
	0.5
	2.72

	
	
	0.25
	1.36

	
	
	0.125
	0.68

	
	
	0.0625
	0.34

	30 GHz 
(UL)
	-8160
	1
	8.16

	
	
	0.5
	4.08

	
	
	0.25
	2.04

	
	
	0.125
	1.02

	
	
	0.0625
	0.51


 
In the existing LTE network, the frequency error at the UE side shall be within ±0.1 PPM observed over a period of 0.5 ms [2]. In NR network, the frequency error at the UE side shall be within ±0.1 PPM observed over a period of 1 ms for carrier frequency over 6 GHz, and over a period of [TBD] for carrier frequency blow 6 GHz [9]. The frequency error corresponding to 0.1 PPM is 200 Hz with carrier frequency of 2 GHz, 2 kHz with carrier frequency of 20 GHz and 3 kHz with carrier frequency of 30 GHz. Compared to the requirement of frequency error at the UE side, the maximum Doppler shift in one slot in LEO scenarios during field test is negligible. This result is also valid for other configurations with higher DMRS density per time slot. Similar conclusion could be observed at the eNB side too [10][11]. So, no specification impact on time density of DMRS for NR supporting NTN. 
7.3.1.3.2 NR impacts
As a conclusion, no specification impact is needed for DM-RS positioning in time in NTN deployment scenarios. 
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