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1	Introduction
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]According to Report ITU-R M.2411, the proponent of IMT-2020 should provide link budget template to ITU-R as one of the submission templates. Result collection for link budget in NLOS case has been conducted in RAN #81 meeting. Remaing open issues include[1]:
Link budget evaluation should be complemented by potential additional evaluation results, e.g. link budget for LOS and for Urban Macro-mMTC in NR, and link budget for Indoor Hotspot-eMBB, Dense Urban-eMBB and Urban-Macro URLLC in LTE.
In this contribution we provide our supplement on link budget evaluation for LTE based on previous preliminary evaluation [2]. With the results provided in [3] at last meeting, results in NLOS cases for Dense Urban-eMBB and Rural-eMBB test enviornments are additionally provided. This is the resubmission of R1-1904559.
2.		Considerations on evaluation assumptions
In this contribtion, we are fucus on NLOS cases for Dense Urban-eMBB and Rural-eMBB test enviornments. The evaluation assumptions refer to those used for NLOS link budget evaluation in RAN #81 meeting [2].
Table 1 Evalution configurations applied for link budget
	
	Configuration
	Note

	Test environment
	Dense Urban-eMBB
Rural-eMBB
	

	System configuration 
	LTE 4GHz with 15KHz SCS Dense Urban-eMBB
LTE 700MHz with 15KHz SCS for Rural-eMBB
	

	Subframe configuration
	TDD, DSUUD
S slot = (11DL:1GP:2UL)
	This is the same as that in 4G evaluation.

	Physical channel
	PDSCH
	

	Transmission bit data for date channel
	3 times of the 4G TDD evaluation assumption
	This is aligned with the offline discussion during RAN#94.

	Spectral efficiency
	Calculated based on the transmission bit rate and bandwidth.
	Considering the effctive bandwidth based on the subframe configuraion. For guard period (GP), 50% of GP symbols are considered as downlink overhead, and 50% of GP symbols are considered as uplink overhead. It is noted that the required SE is different with different subframe configurations.

	DL occupied channel bandwidth
	20MHz
	

	Channel state
	NLOS ( For Dense Urban-eMBB and Rural-eMBB)
O2I NLOS ( For Dense Urban-eMBB and Rural-eMBB)
	For the initial evaluation, fucus on the more challanging cases

	Cable loss for BS
	0dB or 3dB
	Considering different BS antenna types

	Penetration loss + shadow fading margin
	The penetraion margin is the expectation of the penetraion. The impact of the penetration standard deviation (SD) is considered into the calculation of shadow fading margin.
The shadow fading margin is calculated by path loss model slope, the integrated SD of shadow fading SD and penetration SD, and target area coverage reliability (ACR). 
	Refer to [4], which are the same evaluation methodologies as those in 4G evaluation.


3	Evaluation results
In this contribution, we discussed evaluation assumptions of link budget under some scenarios which were not evaluated and the attached preliminary evaluation resuls are provided. 
For the cable loss of BS, the values of (8) and (12) in the attached tables can be selected between 0 and 3.
Attachment: 
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]1. link budget template for LTE - Channel Model A
2. link budget template for LTE - Channel Model B
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