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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
There is an approved Study Item on LTE-based 5G Terrestrial Broadcast in the RAN#80 meeting [1]. The SI focuses on two objectives, i.e., for the broadcast requirements in TR 38.913, and taking Rel-14 LTE as baseline:
· Identify which of the broadcast requirements in TR 38.913 are relevant for dedicated terrestrial broadcast networks.
· Capture the gap analysis and potential solutions (if needed) to meet the broadcast requirements in a TR.
In this contribution, we discuss scenarios and simulation assumptions for “gap analysis”.
Discussion
The relevant requirements in TR 38.913 [2] for dedicated terrestrial broadcast networks are discussed in the companion contribution [3], where it is concluded that the requirements of large coverage (e.g. cell radii up to 100km) and high mobility (e.g. mobility up to 250km/h) need to be evaluated by simulations.
The following discussion focuses on the scenarios and the simulation assumptions for the evaluation. 
[bookmark: _Ref525827352]Scenarios for evaluation
RAN1 has evaluated the efficiency of the techniques of PTP, MBSFN, and SC-PTM that could provide MBMS services, e.g., TV services in the first LTE release [4]-[8], where the low power low tower (LPLT) with multiple sites was focused on.
Given TV services providers or operators might be interested in the evaluation for high power high tower with a single site or multiple sites as well, it is suggested to evaluate three scenarios as summarized in Table 1 for this Rel-16 broadcast study item. 

[bookmark: _Ref525716754]Table 1: Scenarios for evaluation
	Scenarios
	Configuration

	Scenario 1
	HPHT with a single site

	Scenario 2
	LPLT with multiple sites

	Scenario 3
	HPHT with multiple sites



Proposal 1: Three scenarios in Table 1 (i.e., HPHT with a single site, LPLT with multiple sites, and HPHT with multiple sites) are used for evaluation. 

Simulation assumptions
The general evaluation methodology is discussed in the companion contribution [3], including performance metrics, topology, channel model, UE distribution and traffic model. In addition, according to the discussion on the techniques for evaluation in another companion contribution [9], it is proposed to base on MBSFN and SC-PTM for evaluation. Combining with the three scenarios proposed in section 2.1, the corresponding simulation assumptions for evaluation are summarized in Table 2.
[bookmark: _Ref525720272]Table 2: Simulation assumptions for evaluation for “gap analysis”
	Parameters
	Assumptions

	
	MBSFN HPHT
	MBSFN LPLT
	SC-PTM HPHT
	SC-PTM LPLT

	CPs
	Extended CP, including 16.6us, 33.3us, 200us
	Extended CP, including16.6us, 33.3us, [200us]
	Normal CP
	Normal CP

	Carrier frequency
	700MHz
	700MHz
	700MHz
	700MHz

	Simulation bandwidth
	10MHz
	10MHz
	10MHz
	10MHz

	Inter-site distance
	[200km]
	[15km]
	[200km]
	[15km]

	BS antenna height
	200m
	35m
	200m
	35m

	BS Tx power
	60dBm/70dBm
	46dBm
	60dBm/70dBm
	46dBm

	Duplex method
	FDD
	FDD
	FDD
	FDD

	Traffic model
	Full buffer
	Full buffer
	Full buffer
	Full buffer

	Channel model 
	RMa in TR 36.873
	RMa in TR 36.873
	RMa in TR 36.873
	RMa in TR 36.873

	Propagation/ Path Loss Model
	ITU P.1546-5
	ITU P.1546-5
	ITU P.1546-5
	ITU P.1546-5

	UE distribution and speeds
	·  [50%] indoor 3km/h, [30%] in-car 120km/h, [20%] in-car 250km/h, randomly and uniformly distributed in cell
· 100% outdoor 0km/h (rooftop antenna), randomly and uniformly distributed in cell
	· [50%] indoor 3km/h, [30%] in-car 120km/h, [20%] in-car 250km/h, randomly and uniformly distributed in cell
· 100% outdoor 0km/h (rooftop antenna), randomly and uniformly distributed in cell 
	· [50%] indoor 3km/h, [30%] in-car 120km/h, [20%] in-car 250km/h, randomly and uniformly distributed in cell
· 100% outdoor 0km/h (rooftop antenna), randomly and uniformly distributed in cell
	· [50%] indoor 3km/h, [30%] in-car 120km/h, [20%] in-car 250km/h, randomly and uniformly distributed in cell
· 100% outdoor 0km/h (rooftop antenna), randomly and uniformly distributed in cell 

	Penetration loss
	· Indoor: according to ITU-R M.2412-0 TABLE A1-7
· In-car: according to ITU-R M.2412-0
· Outdoor: n/a
(Note 1)
	· Indoor: according to ITU-R M.2412-0 TABLE A1-7
· In-car: according to ITU-R M.2412-0
· Outdoor: n/a
(Note 1)
	· Indoor: according to ITU-R M.2412-0 TABLE A1-7
· In-car: according to ITU-R M.2412-0
· Outdoor: n/a
(Note 1)
	· Indoor: according to ITU-R M.2412-0 TABLE A1-7
· In-car: according to ITU-R M.2412-0
· Outdoor: n/a
(Note 1)

	BS antenna configuration
	[1Tx, Vertical 1-to-8]
	[1Tx, Vertical 1-to-8]
	[2Tx, cross-polarized antenna, Vertical 1-to-8]
	[2Tx, cross-polarized antenna, Vertical 1-to-8]

	BS antenna element gain pattern
	Omnidirectional 
	According to TR 36.873
	Omnidirectional
	According to TR 36.873

	UE antenna configuration
	· Indoor and in-car users: 2Rx
· Outdoor (rooftop antenna) users: 1Rx
	· Indoor and in-car users: 2Rx
· Outdoor (rooftop antenna) users: 1Rx
	· Indoor and in-car users: 2Rx
· Outdoor (rooftop antenna) users: 1Rx
	· Indoor and in-car users: 2Rx
· Outdoor (rooftop antenna) users: 1Rx

	UE antenna element gain and pattern
	· Indoor and in-car users: Omnidirectional
· Outdoor (rooftop antenna) users: [13.15dBi], discrimination pattern according to ITU-R BT.419-3 band IV, V (Note 2)
	· Indoor and in-car users: Omnidirectional
· Outdoor (rooftop antenna) users: [13.15dBi], discrimination pattern according to ITU-R BT.419-3 band IV, V (Note 2)
	· Indoor and in-car users: Omnidirectional
· Outdoor (rooftop antenna) users: [13.15dBi], discrimination pattern according to ITU-R BT.419-3 band IV, V (Note 2)
	· Indoor and in-car users: Omnidirectional
· Outdoor (rooftop antenna) users: [13.15dBi], discrimination pattern according to ITU-R BT.419-3 band IV, V (Note 2)

	UE antenna cable loss
	· Indoor and in-car users: 0dB
· Outdoor (rooftop antenna) users: 4dB
	· Indoor and in-car users: 0dB
· Outdoor (rooftop antenna) users: 4dB
	· Indoor and in-car users: 0dB
· Outdoor (rooftop antenna) users: 4dB
	· Indoor and in-car users: 0dB
· Outdoor (rooftop antenna) users: 4dB

	UE antenna height
	· Indoor and incar users: 1.5m
· Outdoor (rooftop antenna) users: 10m
	· Indoor and incar users: 1.5m
· Outdoor (rooftop antenna) users: 10m
	· Indoor and incar users: 1.5m
· Outdoor (rooftop antenna) users: 10m
	· Indoor and incar users: 1.5m
· Outdoor (rooftop antenna) users: 10m

	Number of OFDM symbols reserved for PDCCH
	0
	0
	2
	2

	Note 1: The O-to-I penetration loss and car penetration loss refers to [10].
Note 2: The antenna gain and pattern of outdoor users (rooftop antenna) refers to [11].



[bookmark: _GoBack]Proposal 2: Simulation assumptions for evaluation summarized in Table 2 are as a starting point for discussion. Parameter values to be used can be for further discussion.

[bookmark: _Ref129681832]Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution discusses the evaluation scenarios and the simulation assumptions to be used for evaluating dedicated terrestrial broadcast networks performance. The following proposals are proposed:
Proposal 1: Three scenarios in Table 1 (i.e., HPHT with a single site, LPLT with multiple sites, and HPHT with multiple sites) are used for evaluation. 
Proposal 2: Simulation assumptions for evaluation summarized in Table 2 are as a starting point for discussion. Parameter values to be used can be for further discussion.
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