3GPP TSG-RAN5 Meeting #82

 DOCPROPERTY  MtgTitle  \* MERGEFORMAT 
R5-191525
Athens, Greece, 25th Feb 2019 - 1st Mar 2019
Title:

PDCCH parameter for demodulation tests
Source:




NTT DOCOMO, INC.
Agenda Item:


5.3.8.17
Document for:

Discussion and Endorsement
1 Introduction

NR demodulation requirements are mostly completed in TS 38.101-4 [1] by the last RAN4 meeting #89 (Nov-2018), and RAN5 also kicked-off corresponding demodulation work in recent meetings. However, after checking core specification [1], most of the PDCCH parameters are never selected as test parameter.

The purpose of this contribution is to describe test coverage of PDCCH parameter, and to propose how to define NR PDCCH parameters which RAN5 usually defines in LTE for demodulation tests.
2 Discussion

2.1 PDCCH parameter
NR PDCCH parameters (e.g. Interleave, CORESET) are defined in TS 38.101-4 section 5.3 in detail. Section 5.3 is for PDCCH demodulation requirement, and some parameters are described as below.
On the other hand, these PDCCH parameters are not defined in core specification for other requirements (PDSCH, PBCH etc.) even though PDCCH is used among all demodulation tests.
5.3.2
2RX requirements
Table 5.3.2.1-1: Test Parameters

	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	CCE to REG mapping type
	
	nonInterleaved

	REG bundle size
	
	6

	Shift index
	
	0


Table 5.3.2.1.1-1: Minimum performance for PDCCH with 15 kHz SCS

	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	2
	R.PDCCH. 1-2.1 FDD
	TDLA30-10
	1x2 Low
	1
	[8.2]

	2
	10 MHz
	24
	2
	2
	R.PDCCH. 1-2.3 FDD
	TDLC300-100
	1x2 Low
	1
	[8.1]


Regarding LTE which is in similar situation, RAN5 uniquely defines PDCCH parameters in Annex C (Downlink Physical Channel) for each demodulation test except for PDCCH demodulation requirement. Following is example described in TS 36.521-1 [2].

Observation 1
: PDCCH parameter during test is defined in RAN5 except for PDCCH demodulation requirement in LTE. This approach can also be applied to NR (FR1, FR2) operation.

8.2.2.1.1
TDD PDSCH Single Antenna Port Performance

8.2.2.1.1.4.1

Initial conditions

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

C.1
General
Table C.1-1: Mapping of downlink physical channels and signals to physical resources for E-UTRA FDD

	Physical channel
	Time Domain Location
	Frequency Domain Location
	Note

	PDCCH
	Symbols 0, 1, 2, 3 of each subframe for 1.4 MHz

Symbols 0, 1, 2, of each subframe for 3 and 5 MHz

Symbols 0, 1 of each subframe for 10, 15 and 20 MHz 
	The remaining REGs not allocated to both PCFICH and PHICH are used for PDCCH
	Mapping rule is specified in TS 36.211 Section 6.8.5 (Note 1)


C.2
Set-up
Table C.2-1: Downlink Physical Channels required for E-UTRA connection set-up

	Physical Channel
	EPRE Ratio
	Note

	PDCCH
	PDCCH_RA = 0 dB
	

	
	PDCCH_RB = 0 dB
	


2.2 Test coverage of PDCCH parameter
Test coverage of PDCCH parameter defined in [1] can be summarized as below.

· Some parameters (e.g. SCS 60 kHz, Aggregation level 1) are never tested through PDCCH demodulation test.
· Only 15 / 63 combinations of PDCCH parameter are tested in FR1. FR2 coverage is also 4 / 42 combinations.
· E.g.: (SCS, CORESET freq domain resources) = (30 kHz, 60 RBs) is never selected as test parameter.

· Number of possible combinations is 63 in FR1, and 42 in FR2.
[FR1] RAN4 requirements covered in TS 38.101-4 (5.3 PDCCH demodulation)
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[FR2] RAN4 requirements covered in TS 38.101-4 (5.3 PDCCH demodulation)
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PDCCH parameters [FR1]
· SCS










: 3 options (15, 30, 60 kHz), Optional value 60 kHz is never tested.
· CORESET frequency domain resources
: 5 options (24, 48, 60, 90, 102 RB), 60 RBs is never tested.
· CORESET time duration Nsymb



: 3 options (1, 2, 3 symbol), 3 symbol is never tested.

· Aggregation level






: 5 options (1, 2, 4, 8, 16), 1 is never tested.

· REG bundle size (when interleaved)

: 3 options (2, 3, 6 RB), 3 RBs is never tested.

· Interleaver size (when interleaved)


: 3 options (2, 3, 6 RB), 2 and 6 RBs are never tested.
Observation 2
: Some PDCCH parameters are never tested during PDCCH demodulation tests regardless of Mandatory/Optional requirement.
Observation 3
: Not all the combination of PDCCH parameter are tested during PDCCH tests.
With this situation, there is possibility that UEs cannot work correctly with (SCS, Aggregation level) = (60 kHz, 1), which is never tested during PDCCH demodulation tests. In order to avoid this situation, from perspective of functional testing, it is beneficial to define PDCCH parameters not covered in PDCCH demodulation tests for other demodulation tests (e.g. PDSCH, PBCH demodulation).

Proposal 1
: Define PDCCH parameter for demodulation tests (except for 5.3 PDCCH demodulation) to enhance test coverage (e.g. SCS, CORESET, Interleaving).
	TC
	Title
	PDCCH parameters
	Comments

	5.2
	PDSCH demodulation
	Defined by RAN5
	Define PDCCH parameter not selected in 5.3 as test parameters.

	5.3
	PDCCH demodulation
	Defined by RAN4
	Most of the parameters are never tested.

	5.4
	PBCH demodulation
	Defined by RAN5
	Define PDCCH parameter not selected in 5.3 as test parameters.

	5.5
	SDR
	Defined by RAN5
	Define PDCCH parameter not selected in 5.3 as test parameters.


3 Proposal
Proposal 1
: Define PDCCH parameter for demodulation tests (except for 5.3 PDCCH demodulation) to enhance test coverage (e.g. SCS, CORESET, Interleaving).
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