Page 1



3GPP TSG-RAN4 Meeting RAN4#88bis
Tdoc (
 R4-1812084
Chengdu, China, 8 – 12 October 2018
Title:





Radiated Demodulation requirements – TP for TS 38.101-4
Source:


Anritsu

Agenda Item:


7.13.1.1
Document for:


Approval
1.
Introduction

At RAN#88 in Gothenburg R4-1809772 [1] was presented which contained a proposal on how to specify Demodulation requirements, and a Way Forward on specifying NR demodulation was agreed in R4-1811892 [2]. Since then there has also been some e-mail debate about how to capture the SNR requirement in TS 36.101-4. 

This document contains a text proposal based on the TS 38.101-4 skeleton in R4-1811357 [3].
2.
Text Proposal
The Text Proposal below is recommended to be approved for inclusion in the next version of TR 38.101-4, and uses extracts from R4-1811357 [3] as the baseline.
The reasoning behind the text proposal is provided in a companion discussion paper R4-1812083 [4].

The text for section 4 is new, and aims to be compatible with a recent Ericsson draft although the clause structure has been updated.

The text for section 7.2.2.2 is based on a Qualcomm draft, with Anritsu proposed changes in turquoise highlight.
References

[1] R4-1809772, Anritsu, R&S, Keysight: Specification and SNR range for Demodulation requirements
[2] R4-1811892, Anritsu, R&S, Keysight, Spirent, Qualcomm, Intel: “Way forward on specifying NR demodulation”
[3] R4-1811357, Samsung: Updated skeleton for TS 38.101-4
[4] R4-1812083, Anritsu, “Noc level, Band groups and SNR for FR2 demodulation in 38.101-4”
<< Start of text proposal >>
4
General
4.1
<< Title from other TPs >>
<< Text from other TPs >>
4.2
<< Title from other TPs >>
<< Text from other TPs >>
4.3
<< Title from other TPs >>
<< Text from other TPs >>
4.4
Conducted requirements

4.4.1
Conducted requirement reference point
<< Placeholder for Text >>
4.5
Radiated requirements

4.5.1
Radiated requirement reference point
For a Near-Field setup the reference point for SNR of DL signal is defined as the intersection of the axes of rotation of the positioning system(s). For a Far-Field (DFF or IFF) setup the reference point for SNR of DL signal is defined as the geometrical center of the Quiet Zone. From the UE perspective the reference point is the input of UE antenna array.
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Figure 4.5.1-1: Reference point for radiated Demodulation and CSI requirements
4.5.2
Angle of arrival
Unless otherwise stated, the downlink signal and noise are aligned to arrive in the UE Rx beam peak direction.

4.5.3
Frequency bands grouping and Noc
4.5.3.1
Introduction
For radiated testing of demodulation requirements it is not feasible in practice to use signal levels high enough to make the noise contribution of the UE front end negligible. Demodulation requirements are therefore specified with the applied noise higher than the UE Refsens level by a defined amount, so that the impact of UE front end noise is limited to no greater than a value ∆BB , chosen to be  1dB at the specified Noc level. As UEs have Refsens levels that are dependent on operating band and power class, bands are grouped in the same way as for RRM requirements in TS 38.133 [x].
The intention with the frequency band grouping below is to increase the readability of the specification.

The frequency bands grouping is derived based on UE REFSENS requirements specified in TS 38.101-2 [x] clause 7.3 and assuming 0.5 dB step between the neighbour groups. The groups are defined in the order of increasing REFSENS, i.e., the group A has the smallest REFSENS among the groups. For the same SCS and a given bandwidth, the bands within the same group have the same Noc condition in a corresponding requirement in this specification, provided the bands support this SCS. For the same SCS but different supported bandwidths, the group for a band is determined based on the lowest REFSENS requirement normalized by the number of subcarriers among its supported bandwidths.

4.5.3.2
Noc for NR operating bands in FR2
NR FR2 frequency bands grouping and the associated values for Noc and ∆BB are specified in Table 4.5.3.2-1.

Table 4.5.3.2-1: Noc, ∆BB and NR frequency band groups for FR2

	Group
	Band group notation
	Operating bands
	Noc, dBm/Hz
	∆BB, dB

	A
	NR_TDD_FR2_A
	n2571, n2581, n2611
	[FFS]
	1

	B
	NR_TDD_FR2_B
	n2574, n2584, n2614
	[FFS]
	1

	C
	NR_TDD_FR2_C
	
	
	

	D
	NR_TDD_FR2_D
	
	
	

	E
	NR_TDD_FR2_E
	
	
	

	F
	NR_TDD_FR2_F
	n2604
	[FFS]
	1

	G
	NR_TDD_FR2_G
	n2572, n2582, n2601, n2612
	[FFS]
	1

	H
	NR_TDD_FR2_H
	
	
	

	I
	NR_TDD_FR2_I
	
	
	

	J
	NR_TDD_FR2_J
	
	
	

	K
	NR_TDD_FR2_K
	
	
	

	L
	NR_TDD_FR2_L
	
	
	

	M
	NR_TDD_FR2_M
	
	
	

	N
	NR_TDD_FR2_N
	
	
	

	O
	NR_TDD_FR2_O
	
	
	

	P
	NR_TDD_FR2_P
	
	
	

	Q
	NR_TDD_FR2_Q
	
	
	

	R
	NR_TDD_FR2_R
	
	
	

	S
	NR_TDD_FR2_S
	
	
	

	T
	NR_TDD_FR2_T
	n2573, n2583, n2613
	[FFS]
	1

	U
	NR_TDD_FR2_U
	
	
	

	V
	NR_TDD_FR2_V
	
	
	

	W
	NR_TDD_FR2_W
	
	
	

	X
	NR_TDD_FR2_X
	
	
	

	Y
	NR_TDD_FR2_Y
	n2603
	[FFS]
	1

	NOTE 1: UE power class 1

NOTE 2: UE power class 2

NOTE 3: UE power class 3

NOTE 4: UE power class 4


<< Unchanged sections omitted >>
7
Demodulation performance requirements (Radiated requirements)

7.1 
General

7.2 
PDSCH demodulation requirements
7.2.1 
1RX requirements (Void)

7.2.2
2RX requirements
7.2.2.1
FDD (Void)

7.2.2.2
TDD
7.2.2.2.1
Minimum Requirement Single-Layer
<< Text here is copied from Qualcomm draft, with Anritsu proposed changes in turquoise highlight >>
For single carrier, the requirements are specified in Table 7.2.2.2.1-2, with the addition of the parameters in Table 7.2.2.2.1-1 and the downlink physical channel setup according to Annex TBD. The purpose is to verify the performance of single layer.
Table 7.2.2.2.1-1: Test Parameters

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
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N

at Ref pointNote 3
	dBm/Hz
	Refer to value specified in Table 4.5.3.2-1

	Symbols for unused PRBs
	
	OCNG 
	OCNG 
	OCNG

	PDSCH transmission scheme
	
	1
	1
	1



	Modulation
	
	
	
	

	TDD Slot Configuration (Note1)
	
	DDDSU
	DDDSU
	DDSU

	Special Slot Configuration (Note2)
	
	10D+2G+2U
	10D+2G+2U
	11D+3G

	Number of HARQ processes
	
	8
	16
	10

	Note 1: In the slot configuration, D denotes a slot with all downlink symbols; S denotes a slot with zero or more downlink, guard and uplink symbols; U denotes a slot with all uplink symbols.

Note 2: D, G, U denote downlink, guard and uplink symbols, respectively.

Note 3: The Reference point for UE Demodulation is shown in Figure 4.5.1-1



Table 7.2.2.2.1-2: Minimum performance Single Layer (FRC)

	Test number
	Bandwidth
	SCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB) at Ref point
Notes 1,2

	1
	100 MHz
	120KHz
	TBD
	TBD
	TBD
	TBD
	70
	SNRBB +∆BB

	2
	100 MHz
	120KHz
	TBD
	TBD
	TBD
	TBD
	30
	SNRBB +∆BB

	3
	100 MHz
	120KHz
	TBD
	TBD
	TBD
	TBD
	70
	SNRBB +∆BB

	Note 1: The Reference point for UE Demodulation is shown in Figure 4.5.1-1
Note 2: The value ∆BB is specified in Table 4.5.3.2-1


<< End of text proposal >>
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