4

[bookmark: historyclause][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #102-e                              		R4-2205289
Electronic Meeting, 21 February– 3 March, 2022	

Agenda item:	10.13.4.2
Source:	Huawei
Title:	TP for 38.863 on UE Receiver characteristics for satellite access
Release:	Rel-17
Document for:	Approval

1	Introduction 
We provided a text proposal for UE Receiver characteristics for satellite access in this paper.
2	Text Proposal
<< Start of text proposal  >>
[bookmark: _Toc94298476][bookmark: _Toc94170326][bookmark: _Toc87889226]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 RP-213691, "Revised WID: Solutions for NR to support non-terrestrial networks (NTN)".
[3]	ITU-R Radio Regulations, 2020 Edition
[4]	ECC Decision 06(09): "Designation of the bands 1980-2010 MHz and 2170-2200 MHz for use by systems in the Mobile-Satellite Service including those supplemented by a Complementary Ground Component (CGC)", Approved 01 December 2006, Amended 05 September 2007,
[5]	3GPP TR 38.811: "Study on New Radio (NR) to support non-terrestrial networks".
[6]	3GPP TR 38.821: "Solutions for NR to support Non-Terrestrial Networks (NTN)".
[7]	3GPP RP-152284, "Revised Work Item: Narrowband IoT ".
[8]	3GPP TR 36.942: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Frequency (RF) system scenarios".
[9]	3GPP TR 45.820: "Cellular system support for ultra-low complexity and low throughput Internet of Things (CIoT)".
[10]	3GPP TR 38.901: "Study on channel model for frequencies from 0.5 to 100 GHz".
[11]	Report ITU-R M.2292, "Characteristics of terrestrial IMT-Advanced systems for frequency sharing/interference analyses".
[12]	3GPP RP-200559, "LS on Parameters of terrestrial component of IMT for sharing and compatibility studies in preparation for WRC-23 (below 5 GHz) ".
[13]	[To be updated: ITU-R Annex 4.4 to Document 5D/716-E]
[14]	3GPP TR 38.921: "Study on International Mobile Telecommunications (IMT) parameters for 6.425 - 7.025 GHz, 7.025 - 7.125 GHz and 10.0 - 10.5 GHz".
[15]	3GPP TR 36.802: "Evolved Universal Terrestrial Radio Access (E-UTRA); NB-IOT; Technical Report for BS and UE radio transmission and reception".
[16]	3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception"
[17]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[18]	3GPP R4-2111460, "On the Rx Parameters and Rx Testing Setup for NTN gNB".
[19]	3GPP R4-2108099, "WF on [312] NTN_Solutions_Part1".
[XX]	ERC Recommendation 74-01: " Unwanted emissions in the spurious domain", Approved 1998, Amended 29 May 2019.


<< Next of text proposal  >>
[bookmark: _Toc94298581][bookmark: _Toc94170431]7.4.3.2	Conducted receiver characteristics
[bookmark: _Toc94298582][bookmark: _Toc94170432]7.4.3.2.1	General and diversity characteristics
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE for satellite access. 
The handheld UE for satellite access is required to be equipped with a minimum of two Rx antenna ports in all NTN satellite operating bands in FR1.
[bookmark: _Toc94298583][bookmark: _Toc94170433]7.4.3.2.2 	Reference sensitivity
The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel. For below 6GHz, the REFSENS level can be calculated by the equation below in TR 38.817-01:
Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain
It is noted that the Rx BW is identical to the transmission bandwidth configuration, which is determined by the spectrum utilization. The RB values in the analysis of this contribution are based on the agreed SU for NR.
SNR in Nagoya meeting was agreed as -1dB for NR.
The REFSENS for E-UTRA assumes that the receiver is equipped with two Rx port as a baseline. If 2Rx is considered, the diversity gain is 3dB and the Implementation Margin (IM) uses 2.5dB. In the following calculation, same assumptions are used for NR NTN satellite bands.
For band n255, 9dB noise figure is assumed which is aligned with band n24.
[FFS the assumed duplexer for band n256.]
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in [TBD] Annexes A.2.2.2 and A.3.2 from TS 38.101-1 [17] (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in Annex A.5.1.1 from TS 38.101-1 [17] ) with parameters specified in Table 7.4.3.2.2-1 and Table 7.4.3.2.2-2.
Table 7.4.3.2.2-1: Two antenna port reference sensitivity QPSK REFSENS
	Operating band / SCS / Channel bandwidth / Duplex-mode

	NTN satellite band #
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	
	15
	-100.0
	-96.8
	-95.0
	-93.8
	

	n255
	30
	
	-97.1
	-95.1
	-94.0
	FDD

	
	60
	
	-97.5
	-95.4
	-94.2
	

	
	15
	-100.0
	-96.8
	-95.0
	-93.8
	

	n256
	30
	
	-97.1
	-95.1
	-94.0
	FDD

	
	60
	
	-97.5
	-95.4
	-94.2
	



Table 7.4.3.2.2-2: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex-mode

	NTN satellite band #
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	
	15
	25
	50
	75
	100
	

	n255
	30
	
	24
	36
	50
	FDD

	
	60
	
	10
	18
	24
	

	
	15
	25
	50
	75
	100
	

	n256
	30
	
	24
	36
	50
	FDD

	
	60
	
	10
	18
	24
	



[bookmark: _Toc94298584][bookmark: _Toc94170434]7.4.3.2.3 	Maximum input level
Maximum input level is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel. In defining requirements for maximum input level, there are two effects should be considered. One is the dynamic range for Rx link since the maximum input level would determine the high limit of dynamic range. The other is the maximum received input power at UE in real deployment. If the maximum received input signal level is increased, then pre-LNA attenuation is required, which adds complexity to UE RX chain. Similar as the method in TN system, in order to evaluate the level of maximum received power, the Min distance for consideration is given in Table 7.4.3.2.3-1.
Table 7.4.3.2.3-1 
	
	
	Satellite Type

	
	Parameters
	

	
	
	
	
	

	
	
	GEO
	LEO 1200
	LEO 600

	
	Carrier  frequency [GHz]
	2
	2
	2

	
	Min Distance from Satellite D_Min [Km]
	35786
	1200
	600

	
	The free space path loss (FSPL) (dB)
	189.5
	160.1
	154.0

	SET 1
	Satellite EIRP density (dBW/MHz)
	59
	40
	34

	
	Bandwidth (15kHz SCS) (MHz)
	20

	
	Rx signal at min Distance (dBm)
	-87.7
	-77.2
	-77.2

	SET 2
	Satellite EIRP density (dBW/MHz)
	53.3
	34
	28

	
	Bandwidth (15kHz SCS) (MHz)
	20

	
	Rx signal at min Distance (dBm)
	-93.4
	-83.2
	-83.2



From above table, the maximum received power is -77.2 dBm for 20 MHz which is very lower than -25dBm in TN. It is therefore the maximum input level can be relaxed muchby [20] dB compared with TN requirement. There is no need to test Maximum input level requirement.
7.4.3.2.4 	Rx Spurious emissions
The spurious emissions limits specified in TS 38.101-1[17] sub-clause 7.9 would also be applicable to NTN satellite access UEs referring to the ERC Recommendation 74-01[XX] Annex 3 item 3.1.5 for Mobile Earth Stations (MES) (see Note 1bis) operating below 3 GHz: receivers, receive only MES and transmitters in the carrier-off state.
<< end of text proposal  >>
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