

	
3GPP TSG-RAN WG4 Meeting #96-e	R4-2012602
Electronic Meeting, 17th - 28th Aug, 2020
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	36.101
	CR
	5671
	rev
	1
	Current version:
	16.6.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	



	

	Title:	
	CR addition on  LTE-based 5G terrestrial broadcast

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	RAN4

	
	

	Work item code:
	LTE_terr_bcast-Perf
	
	Date:
	2020-08-07

	
	
	
	
	

	[bookmark: _Hlk28023479]Category:
	B
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	Resubmission of endorsed Draft CR R4-2008284 and R4-2008760.
1. Add additional performance requirements and test applicability rule for LTE-based 5G terrestrial broadcast
2. Introduce FRC and propagation conditions for performance requirements for LTE-based 5G terrestrial broadcast as per agreements in RAN4#94e-bis

	
	

	Summary of change:
	1. For LTE-based 5G terrestrial broadcast performance requirements and test applicability rule, add section 10.4.
2. For FRC, add Table A.3.8.1-9 for PMCH 0.37kHz SCS, add Table A.3.8.1-10 for PMCH 2.5kHz SCS, update Table A.3.7-1 for PBCH repetition, update Table A.3.1.1-1N and Table A.3.1.1-1O for overview.
3. For propagation conditions, add section B.2.6.3 for PMCH 0.37kHz SCS, add section B.2.6.4 for PMCH 2.5kHz SCS.

	
	

	Consequences if not approved:
	1. The specification will still be unclear for test applicability rule and performance requirements for LTE-based 5G terrestrial broadcast.
2. FRC and propagation conditions for performance requirements for LTE-based 5G terrestrial broadcast will remain undefined.

	
	

	Clauses affected:
	10.4, A.3.1.1, A.3.7, A.3.8.1, B.2.6.3, B.2.6.4

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	TS 36.521-1

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	R4-2010967


Page 1


[bookmark: _Toc13090907]<Start of the change 1>
10.4 FDD with 5G terrestrial broadcast 
For all tests in section 10.4 the applicability rules are defined in Table 10.4-1 depending on the capabilities of the UE. The requirements in clause 10.4 are applicable to UEs that support 5G terrestrial broadcast.
Table 10.4-1: 5G terrestrial broadcast tests applicability
	Tests
	Applicable if UE supports at least the following capability

	Table 10.4.1.1-2 test 1
	5G terrestrial broadcast support of mbms-ScalingFactor0dot37-r16 and timeSeparationSlot4-r16

	Table 10.4.1.1-2 test 2
	5G terrestrial broadcast support of mbms-ScalingFactor0dot37-r16 and timeSeparationSlot2-r16

	Table 10.4.1.2-2 test 1
	5G terrestrial broadcast support of mbms-ScalingFactor2dot5-r16

	Table 10.4.2.1-1 test 1
	5G terrestrial broadcast support of mbms-ScalingFactor0dot37-r16
and 5G terrestrial broadcast support of PBCH repetition in CAS

	Table 10.4.2.1-1 test 2
	5G terrestrial broadcast support of mbms-ScalingFactor2dot5-r16
and 5G terrestrial broadcast support of PBCH repetition in CAS



For the requirements defined in this section, the difference between CRS EPRE and the MBSFN RS EPRE should be set to 16dB for subcarrier spacing as 0.37kHz, 7.8 dB for subcarrier spacing as 2.5kHz because the UE demodulation performance might be different when this condition is not met (e.g. in scenarios where power offsets are present, such as scenarios when reserved cells are present).
10.4.1	Minimum requirement for PMCH decoding 
10.4.1.1	Minimum requirement with 0.37kHz subcarrier spacing
The receive characteristic of MBMS is determined by the BLER.
For the parameters specified in Table 10.4.1.1-1 and Table A.3.8.1-9, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.4.1.1-2.
Table 10.4.1.1-1: Test Parameters for Testing
	Parameter
	Unit
	

	Downlink power allocation
	
	dB
	0

	
	
	dB
	0 (Note 1)

	
	
	dB
	0

	 at antenna port
	dBm/15kHz
	-98

	PDSCH transmission mode in PCell 
	
	1

	Subcarrier spacing for MBSFN cell
	kHz
	0.37 kHz

	Bandwidth
	MHz
	10(Note 2)

	Note 1:  = 0.
Note 2: For both Pcell and Scell.



Table 10.4.1.1-2: Minimum performance
	Test number
	Cell
	Bandwidth (MHz)
	Reference Channel 
	MBSFN RS type
	OCNG Pattern
	Propagation
condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	PCell
	10
	N/A
	N/A
	OP.1 FDD
	AWGN
	1x1
	N/A
	N/A
	N/A

	
	MBMS Dedicated Cell
	10
	R.106-1 FDD
	Type 1
	N/A
	MBSFN channel model (Table B.2.6.3-1)
	1x1
	1
	[18.5]
	≥ 2

	2
	PCell
	10
	N/A
	N/A
	OP.1 FDD
	AWGN
	1x1
	N/A
	N/A
	N/A

	
	MBMS Dedicated Cell
	10
	R.106-2
FDD
	Type 2
	N/A
	MBSFN channel model (Table B.2.6.3-1)
	1x1
	1
	[bookmark: _GoBack][20.2]
	≥ 2



10.4.1.2	Minimum requirement with 2.5kHz subcarrier spacing
The receive characteristic of MBMS is determined by the BLER.
For the parameters specified in Table 10.4.1.2-1 and Table A.3.8.1-10, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.4.1.2-2.
Table 10.4.1.2-1: Test Parameters for Testing
	Parameter
	Unit
	

	Downlink power allocation
	
	dB
	0

	
	
	dB
	0 (Note 1)

	
	
	dB
	0

	 at antenna port
	dBm/15kHz
	 at antenna port

	PDSCH transmission mode in PCell 
	
	1

	Subcarrier spacing for MBSFN cell
	kHz
	2.5 kHz

	Bandwidth
	MHz
	10(Note 2)

	Note 1:  = 0.
Note 2: For both Pcell and Scell.



Table 10.4.1.2-2: Minimum performance
	Test number
	Cell
	Bandwidth (MHz)
	Reference Channel 
	OCNG Pattern
	Propagation
condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	PCell
	10
	N/A
	OP.1 FDD
	AWGN
	1x2 low
	N/A
	N/A
	N/A

	
	MBMS Dedicated Cell
	10
	R.107 FDD
	N/A
	MBSFN channel model (Table B.2.6.4-1)
	1x2 low
	1
	[12.9]
	≥ 2



10.4.2	Minimum requirement for CAS detection
10.4.2.1	Minimum requirement for PBCH detection
For the parameters specified in Table 8.6.1-1, the average probability of a miss-detected PBCH (Pm-bch) shall be below the specified value in Table 10.4.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.
Table 10.4.2.1-1: Minimum performance
	Test number
	Cell
	Bandwidth (MHz)
	Reference Channel
	OCNG Pattern
	Propagation
condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	
	Pm-bch (%)
	SNR(dB)
	

	1
	PCell
	10
	N/A
	OP.1 FDD
	AWGN
	1x1 low
	N/A
	N/A
	N/A

	
	MBMS Dedicated Cell
	10
	R.23-1
	N/A
	AWGN
	1x1 low
	1
	[-7.2]
	≥ 2

	2
	PCell
	10
	N/A
	OP.1 FDD
	AWGN
	1x2 low
	N/A
	N/A
	N/A

	
	MBMS Dedicated Cell
	10
	R.23-1
	N/A
	EVA 162Hz
	1x2 low
	1
	[-6.7]
	≥ 2



<End of the change 1>

<Start of the change 2>
[bookmark: _Toc368026657]A.3.1.1	Overview of DL reference measurement channels
In Table A.3.1.1-1 to A.3.1.1-1V are listed the DL reference measurement channels specified in annexes A.3.2 to A.3.15 of this release of TS 36.101. This table is informative and serves only to a better overview. The reference for the concrete reference measurement channels and corresponding implementation’s parameters as to be used for requirements are annexes A.3.2 to A.3.15 as appropriate.
<Unchanged parts are skipped>

Table A.3.1.1-1N: Overview of DL reference measurement channels (PBCH Performance)
	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	FDD / TDD
	Table A.3.7-1
	R.21
	1.4
	QPSK
	40/
1920
	
	
	
	 

	FDD / TDD
	Table A.3.7-1
	R.22
	1.4
	QPSK
	40/
1920
	
	
	
	 

	FDD / TDD
	Table A.3.7-1
	R.23
	1.4
	QPSK
	40/
1920
	
	
	
	 

	FDD / TDD
	Table A.3.7-1
	R.23-1
	1.4
	QPSK
	40/
4416
	
	
	
	



Table A.3.1.1-1O: Overview of DL reference measurement channels (PMCH Performance)
	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	FDD

	FDD
	Table A.3.8.1-1
	R.40 FDD
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	 

	FDD
	Table A.3.8.1-1
	R.37 FDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	 

	FDD
	Table A.3.8.1-2
	R.38 FDD
	10
	16QAM
	1/2
	50
	
	≥ 1
	 

	FDD
	Table A.3.8.1-3
	R.39-1 FDD
	5
	64QAM
	2/3
	25
	
	≥ 1
	 

	FDD
	Table A.3.8.1-3
	R.39 FDD
	10
	64QAM
	2/3
	50
	
	≥ 2
	 

	FDD
	Table A.3.8.1-4
	R.81-1 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.8.1-4
	R.81-2 FDD
	10
	64QAM
	2/3
	50
	
	≥ 2
	

	FDD
	Table A.3.8.1-5
	R.82-1 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.8.1-6
	R.83-1 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.8.1-6
	R.83-2 FDD
	10
	64QAM
	2/3
	50
	
	≥ 2
	

	FDD
	Table A.3.8.1-7
	R.84-1 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.8.1-8
	R.85-1 FDD
	3
	QPSK
	1/3
	15
	
	≥ 1
	

	FDD
	Table A.3.8.1-8
	R.85-2 FDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	

	FDD
	Table A.3.8.1-8
	R.85-3 FDD
	10
	64QAM
	2/3
	50
	
	≥ 2
	

	FDD
	Table A.3.8.1-9
	R.106-1 FDD
	10
	64QAM
	0.48
	50
	
	≥ 2
	

	FDD
	Table A.3.8.1-9
	R.106-2 FDD
	10
	64QAM
	0.52
	50
	
	≥ 2
	

	FDD
	Table A.3.8.1-10
	R.107 FDD
	10
	16QAM
	0.46
	50
	
	≥ 2
	

	TDD

	TDD
	Table A.3.8.2-1
	R.40 TDD
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	 

	TDD
	Table A.3.8.2-1
	R.37 TDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	 

	TDD
	Table A.3.8.2-2
	R.38 TDD
	10
	16QAM
	1/2
	50
	
	≥ 1
	 

	TDD
	Table A.3.8.2-3
	R.39-1 TDD
	5
	64QAM
	2/3
	25
	
	≥ 1
	 

	TDD
	Table A.3.8.2-3
	R.39 TDD
	10
	64QAM
	2/3
	50
	
	≥ 2
	 



<Unchanged parts are skipped>

<End of the change 2>

<Start of the change 3>
A.3.7 Reference measurement channels for PBCH performance requirements
Table A.3.7-1: Reference Channel FDD/TDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.21
	R.22
	R.23
	R.23-1

	Number of transmitter antennas
	
	1
	2
	4
	1

	Channel bandwidth
	MHz
	1.4
	1.4
	1.4
	1.4

	Modulation 
	
	QPSK 
	QPSK 
	QPSK 
	QPSK

	Target coding rate
	
	40/1920
	40/1920
	40/1920
	40/4416

	Payload (without CRC)
	Bits
	24
	24
	24
	24



<End of the change 3>

<Start of the change 4>
[bookmark: _Toc368026684]A.3.8.1	FDD
<Unchanged parts are skipped>

Table A.3.8.1-9: Fixed Reference Channel for subcarrier spacing 0.37 kHz with 5G terrestrial broadcast MBMS dedicated cell
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	R.106-1 FDD
	R.106-2
FDD
	
	
	

	Channel bandwidth 
	MHz
	
	10
	10
	
	
	

	Allocated resource blocks
	
	
	50
	50
	
	
	

	Allocated slots per 40ms(Note1)
	
	
	13
	13
	
	
	

	Modulation
	
	
	64QAM
	64QAM
	
	
	

	Target Coding Rate
	
	
	0.48
	0.52
	
	
	

	Information Bit Payload (Note 2)
	
	
	
	
	
	
	

	For each slot
	Bits
	
	63776
	63776
	
	
	

	Number of Code Blocks per Sub-Frame (Note 3)
	
	
	11
	11
	
	
	

	Binary Channel Bits Per Subframe
	
	
	
	
	
	
	

	For each slot
	Bits
	
	133650
	121500
	
	
	

	MBMS UE Category
	
	
	≥ 2
	≥ 2
	
	
	

	Note 1:	First subframe of every 40ms is allocated for non-MBMS transmission.
Note 2:	Zero OFDM symbols are reserved for PDCCH; and no CRS allocated as per TS 36.211 [4].
Note 3:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).



Table A.3.8.1-10: Fixed Reference Channel for subcarrier spacing 2.5 kHz with 5G terrestrial broadcast MBMS dedicated cell
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	R.107 FDD
	
	
	
	

	Channel bandwidth 
	MHz
	
	10
	
	
	
	

	Allocated resource blocks
	
	
	50
	
	
	
	

	Allocated subframes per 40ms(Note1)
	
	
	39
	
	
	
	

	Modulation
	
	
	16QAM
	
	
	
	

	Target Coding Rate
	
	
	0.46
	
	
	
	

	Information Bit Payload (Note 2)
	
	
	
	
	
	
	

	For each subframes
	Bits
	
	9912
	
	
	
	

	Number of Code Blocks per Sub-Frame (Note 3)
	
	
	2
	
	
	
	

	Binary Channel Bits Per Subframe
	
	
	
	
	
	
	

	For each subframes
	Bits
	
	21600
	
	
	
	

	MBMS UE Category
	
	
	≥ 2
	
	
	
	

	Note 1:	First subframe of every 40ms is allocated for non-MBMS transmission.
Note 2:	Zero OFDM symbols are reserved for PDCCH; and no CRS allocated as per TS 36.211 [4].
Note 3:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).



<End of the change 4>

<Start of the change 5>
B.2.6.3	Subcarrier spacing 0.37kHz
Table B.2.6.3-1 shows propagation conditions that are used for the MBSFN performance requirements in multi-path fading environment in an extended delay spread environment for subcarrier spacing as 0.37kHz.
Table B.2.6.3-1: Propagation Conditions for Multi-Path Fading Environments for MBSFN Performance Requirements in an extended delay spread environment with subcarrier spacing 0.37kHz
	Extended Delay Spread

	Zero Doppler frequency

	Relative Delay [μs]
	Relative Mean Power [dB]

	0
	-11

	130
	-10

	220
	-4.5

	240
	-3.5

	400
	0

	520
	-13

	650
	-20

	800
	-25



B.2.6.4	Subcarrier spacing 2.5kHz
Table B.2.6.4-1 shows propagation conditions that are used for the MBSFN performance requirements in multi-path fading environment in an extended delay spread environment for subcarrier spacing as 2.5kHz.
Table B.2.6.4-1: Propagation Conditions for Multi-Path Fading Environments for MBSFN Performance Requirements in an extended delay spread environment with subcarrier spacing 2.5kHz
	Extended Delay Spread

	Maximum Doppler frequency [162Hz]

	Relative Delay [ns]
	Relative Mean Power [dB]

	-310
	-3.6

	-280
	-1.5

	-160
	-1.4

	0
	0

	60
	-0.6

	780
	-7.0

	49650
	-10

	49680
	-11.5

	49800
	-11.4

	49960
	-13.6

	50020
	-10.6

	50740
	-17.0

	109650
	-20

	109680
	-21.5

	109800
	-21.4

	109960
	-23.6

	110020
	-20.6

	110740
	-27.0



<End of the change 5>
