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Background
As per RAN4 work plan [1], simulation assumption for LTE-based 5G terrestrial broadcast needs to be determined at this meeting. In this contribution, we analysis impact of RAN 1 conclusion on RAN 4 and share our views on demodulation requirements.
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Test scope
Here are concise RAN 1 conclusions on 0.37 kHz SCS new numerology for rooftop reception:
· Introduce new MBSFN RS (type 1 and type 2)
· Introduce new MCS tables for RS pattern type 1
· TBS scaling
· Introduce scaling parameters for UE capability
To support rooftop reception scenario, 0.37 kHz SCS new numerology and corresponding two new types of MBSFN RS is introduced. Therefore, new performance requirements is needed to verify the performance of the UE for different RS types in rooftop reception scenario. Notice that both MBSFN RS pattern type 1 and type 2 are optional with capability signalling, so corresponding test applicability needs to be specified.
Observation 1: New performance requirements is needed to verify the performance of the UE for different RS types in rooftop reception scenario and corresponding test applicability needs to be specify.

Here are concise RAN 1 conclusions on 2.5 kHz SCS new numerology for mobility up to 250km/h:
· Introduce new MBSFN RS
· Introduce scaling parameters for UE capability
To support up to 250km/h mobility scenario, new numerology and corresponding new MBSFN RS is introduced. Therefore, new performance requirements are needed to verify the performance of the UE in 250km/h scenario.
Observation 2: New performance requirements are needed to verify the performance of the UE in 250km/h scenario.
Here are concise RAN 1 conclusions on enhancement on CAS:
· Introduce 2 bit semi-static CFI in MIB
· Introduce PDCCH format 4 (Aggregation Level 16) in common search space
· PBCH repetition
PDCCH format 4 (Aggregation Level 16) is supported only for the CAS subframe in conjunction with MBMS. The coding rate may be reduced by using the aggregation level 16, thereby improving reliability and robustness. However, there is no impact for demodulation from RAN 4 perspective. Therefore, it is no needed to define new performance requirements for PDCCH format 4.
Observation 3: It is no needed to define new performance requirements for PDCCH format 4.
For PBCH repetition, different copies of the PBCH symbols is transmitted in CAS subframes, respectively. This is a new feature that can improve performance of PBCH by increasing the overhead. Therefore, new performance requirements are needed to verify the performance gain of PBCH.
Observation 4: New performance requirements are needed to verify the performance gain of PBCH.
According to the above, we can get the proposal:
Proposal 1: Define new performance requirements for:
· 0.37 kHz SCS new numerology for rooftop reception
· MBSFN RS type 1 and type 2 (corresponding test applicability needs to be specified)
· 2.5 kHz SCS new numerology for mobility up to 250km/h
· PBCH reception in CAS
Simulation assumptions
For 0.37 kHz SCS new numerology for rooftop reception
Channel model
The new numerology for rooftop reception can solve a maximum 300 μs CP length. However, As per latest TS 36.101, two channel model are used for PMCH testing, and the maximum delay spread are 28.58μs for 15 kHz or 7.5 kHz SCS and 111.05μs for 1.25 kHz SCS, respectively. Both of them are far smaller than 300μs. Therefore, new channel model for 0.37 kHz new numerology need to be defined.
Notice that the existing channel models all consist of 3 copies of several paths of EVA model with different attenuation coefficients for different copies, and the channel model for 1.25 kHz SCS reuse above EVA model but scales 4 times for the time delay of different copies to make the maximum delay spread close to the length of cyclic prefix. For convenient to create an effective channel model, it is appropriate to reuse above EVA model but scales 10 times for the time delay of different copies. It is proposed to use the following Table 2.2.1-1 which shows the new channel model for new numerology for rooftop reception.
Table 2.2.1-1: Propagation Conditions for Multi-Path Fading Environments for MBSFN Performance Requirements in an extended delay spread environment with subcarrier spacing 0.37 kHz
	Extended Delay Spread

	Maximum Doppler frequency [5Hz]

	Relative Delay [ns]
	Relative Mean Power [dB]

	0
	0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	1090
	-7.0

	124900
	-10

	124930
	-11.5

	125050
	-11.4

	125210
	-13.6

	125270
	-10.6

	125990
	-17.0

	274900
	-20

	274930
	-21.5

	275050
	-21.4

	275210
	-23.6

	275270
	-20.6

	275990
	-27.0


Bandwidth
For bandwidth, it is reasonable to choose one, e.g. 10MHz for testing to reduce test costs. 
Modulation order
For modulation order, it is enough to choose one, e.g. 16QAM 1/2 for testing to reduce test costs.
As per above, simulation assumptions shows in the following Table 2.2.1-2.
Table 2.2.1-2 Simulation assumptions for new numerology for rooftop reception
	Test number
	Cell
	Bandwidth(MHz)
	Modulation order
	Propagation
condition
	Antenna configuration
	Test metric
	MBSFN RS type
	Number of MBSFN subframes per 40ms

	1
	Dedicated
	10
	16QAM 1/2
	Table 2.2.1-1
	1x2 low
	1% BLER
	1
	13

	2
	Dedicated
	10
	16QAM 1/2
	Table 2.2.1-1
	1x2 low
	1% BLER
	2
	13



Proposal 2: Define simulation assumptions as Table 2.2.2-1 for 0.37 kHz SCS new numerology for rooftop reception.
For 2.5 kHz SCS new numerology for up to 250km/h
Channel model
The new numerology for mobility up to 250km/h has can solve a maximum 100 μs CP length. As per Table B.2.6.2-1 in TS 36.101, the maximum time spread for 1.25 kHz SCS are 111.05μs. We can see that time delay of first 2 copies of EVA paths are less than 100μs with smaller attenuation coefficient while 3rd copy of EVA paths are greater than 100 μs with large attenuation coefficient. Therefore, it is appropriate to reuse channel model in Table B.2.6.2-1 in TS 36.101 for new numerology for up to 250km/h.
Table B.2.6.2-1 in TS 36.101
	Extended Delay Spread

	Maximum Doppler frequency [5Hz]

	Relative Delay [ns]
	Relative Mean Power [dB]

	0
	0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	1090
	-7.0

	49960
	-10

	49990
	-11.5

	50110
	-11.4

	50270
	-13.6

	50330
	-10.6

	51050
	-17.0

	109960
	-20

	109990
	-21.5

	110110
	-21.4

	110270
	-23.6

	110330
	-20.6

	111050
	-27.0


Bandwidth
For bandwidth, it is reasonable to choose one, e.g. 10MHz for testing to reduce test costs. 
Modulation order
For modulation order, it is enough to choose one, e.g. 16QAM 1/2 for testing to reduce test costs.
As per above, simulation assumptions shows in the following Table 2.2.2-1.
Table 2.2.2-1 Simulation assumptions for new numerology for up to 250km/h
	Test number
	Cell
	Bandwidth(MHz)
	Modulation order
	Propagation
condition
	Antenna configuration
	Test metric
	Number of MBSFN subframes per radio frames

	1
	Mixed 
	10
	16QAM 1/2
	Table B.2.6.2-1
	1x2 low
	1% BLER
	8(except 0 and 5)



Proposal 3: Define simulation assumptions as Table 2.2.2-1 for 2.5 kHz SCS new numerology for up to 250km/h.
For PBCH reception in CAS
Bandwidth
For bandwidth, it is reasonable to choose one band configuration which greater than 6 RBs, e.g. 10MHz for testing to reduce test costs. 
For PBCH reception in CAS, it is reasonable to use the simulation assumptions as following Table 2.2.3-1 shows.
Table 2.2.3-1 Simulation assumptions for PBCH reception in CAS
	Test number
	PBCH repetition pattern
	PBCH Bandwidth
	Transmission bandwidth
	Reference channel
	Propagation
condition
	Antenna configuration
	Test metric

	1
	Table 6.6.4.1-1 in TS 36.211
	1.4MHz
	10MHz
	Table 2.2.3-2
	ETU70
	1x2 low
	1% Pm-bch



Table 6.6.4.1-1 in TS 36.211: Slot and symbol number pair for repetition of PBCH
	
	Slot and symbol number pair 

	
	Normal cyclic prefix
	Extended cyclic prefix

	0
	(0, 4)
	-

	1
	(1, 4)
	(0, 3)

	2
	(1, 5)
	(1, 4)

	3
	(0, 3), (1, 6)
	(1, 5)



Table 2.2.3-2 Reference channel
	Parameter
	Value

	Number of transmitter antennas
	1

	Channel bandwidth
	1.4MHz

	Modulation
	QPSK

	Target coding rate
	[bookmark: _GoBack]40/1824

	Payload (without CRC)
	24



Proposal 4: Use simulation assumptions as Table 2.2.3-1 for PBCH reception in CAS.
Proposals
In this contribution, we discuss on the performance requirements for LTE-based 5G terrestrial broadcast. Our observations and proposals are:
Observation 1: New performance requirements is needed to verify the performance of the UE for different RS types in rooftop reception scenario and corresponding test applicability needs to be specified.
Observation 2: New performance requirements are needed to verify the performance of the UE in 250km/h scenario.
Observation 3: It is no needed to define new performance requirements for PDCCH format 4.
Observation 4: New performance requirements are needed to verify the performance gain of PBCH.
Proposal 1: Define new performance requirements for:
· 0.37 kHz SCS new numerology for rooftop reception
· MBSFN RS type 1 and type 2 (corresponding test applicability needs to be specified)
· 2.5 kHz SCS new numerology for mobility up to 250km/h
· PBCH reception in CAS
Proposal 2: Define simulation assumptions as Table 2.2.2-1 for 0.37 kHz SCS new numerology for rooftop reception.
Proposal 3: Define simulation assumptions as Table 2.2.2-1 for 2.5 kHz SCS new numerology for up to 250km/h.
Proposal 4: Use simulation assumptions as Table 2.2.3-1 for PBCH reception in CAS.
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