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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The study item [1] is to verify whether the Rel-14 LTE techniques can meet the requirements defined in TR 38.913 [2]. Two of the requirements need simulations are as follows:
Req.7: Support for service over large geographic area
The large geographic area refers to an area of an entire country and/or cell size of 100 km.
Req.8: Support for different mobility scenarios
The mobility scenarios that need to be supported include fixed, portable and mobile UEs and speeds up to 250 km/h.
The simulation assumptions including system-level and link-level have been discussed and captured into TR 36.776 [3]. Based on the agreed simulation assumptions, the simulation results for the Rel-14 LTE baseline techniques including SC-PTM and MBSFN and for the proposed enhancement technique MUST are provided in the companion contribution [4]. The discussion of MUST can refer to another companion contribution [5]. 
The following proposal in [6] was agreed by the post meeting email discussion on principles regarding capturing the observations and/or conclusions in the TR for the analysis of the requirements associated with simulations:Proposal:
	- The comparison of what is achievable (in terms of SNR/spectral efficiency) by Rel-14 specifications versus what is achievable with the proposed enhancements, under the different scenarios for evaluation can be captured into the TR.
	- Companies can bring comparisons of what is achievable (in terms of SNR/spectral efficiency) by other standards (e.g. DVB-T2, ATSC-3.0, DTMB) versus what is achievable with the proposed enhancements and the comparison can be captured into the TR.
              - The observations can be derived from the above comparison and the conclusion can summarize the observations. 
	NOTE: The comparisons with other standards are understood to be approximate comparisons if not obtained under exactly the same simulation scenarios/conditions as the enhancements evaluated for this study item and the scenarios/conditions for evaluation comparison can be listed out in the TR if not exactly the same, since the scenarios for evaluation in this study item may not be the same as those used for evaluation in studies/implementation guidelines of the different standards. 



This contribution discusses how to capture the simulation results into the TR and provides the text proposals to TR 36.776 regarding the two requirements involving simulations according to the above agreed principles. 

Discussion
The two requirements Req.7 & Req.8 defines the cell coverage up to 100km radii and mobility up to 250km/h. According to the simulation results in [4], the Rel-14 LTE baseline techniques can meet such two requirements without requirements of spectral efficiency which was not defined in TR 38.913 though. 
The achievable spectral efficiency numbers by other standards (e.g. DVB-T2, ATSC-3.0, DTMB) was discussed and provided from an operator’s perspective and proposed to be the reference requirements for the gap evaluation [7]. These values were discussed at last meeting and there was a worry that Rel-14 LTE and other standards are for different systems with respectively unique deployments parameters. Therefore, it was noted that the comparison between other standards and the LTE techniques are understood be approximate comparison if not obtained under exactly the same simulation scenarios/conditions and the scenarios/conditions for evaluation comparison can be listed out in the TR if not exactly the same. 
As a reference or for information, the spectral efficiency numbers of other standards are valuable to be captured into the TR. 

Req.7: Support for service over large geographic area
------------------------------------------------- Start of text proposal ---------------------------------------------------
[bookmark: _Toc530749303]6.8	Req.7: Support for service over large geographic area 
The large geographic area refers to an area of an entire country and/or cell size of 100 km.
One source proposed MUST as an enhancement technique which could be used for SC-PTM and MBSFN based broadcast and provided simulation results for Rel-14 LTE baseline techniques (SC-PTM and MBSFN with 200us CP length) and for MUST. 
For the purpose of evaluation, MUST is assumed to be the superposition of two PDSCH channels for SC-PTM based broadcast, or two PMCH channels for MBSFN based broadcast. The two superposition layers are assumed to be the basic layer and the enhanced layer, where the basic layer is expected to provide large broadcasting coverage, and the enhanced layer is expected to offer higher spectral efficiency for parts of the broadcast users.
For MUST simulation, the average spectral efficiency over 95% coverage and 50% coverage as the metric is used to evaluate the MUST performance. 
The pre-processing SINRs are provided by system-level simulation, which are summarized in Table X1 including 95%-tile SINR without MUST for the baseline techniques and 95%-tile as well as 50%-tile SINR with MUST. 
[bookmark: _Ref535422661]Table X1: SINR of SC-PTM and MBSFN for Rooftop
	Techniques
SINR (dB)
	SC-PTM
	MBSFN

	
	HPHT-2
	HPHT-1
	MPMT
	HPHT-2
	HPHT-1
	MPMT

	95%-tile SINR w/o MUST
	11.3
	13.6
	12.0
	6.9
	10.0
	15.4

	95%-tile SINR w/ MUST
	9.9
	12.1
	11.1
	6.1
	8.4
	13.7

	50%-tile SINR w/ MUST
	9.9
	12.2
	4.3
	5.3
	10.0
	9.4


 Note: The signal time probability of serving and interfering transmitters for SC-PTM evaluation is 50%/50% and for MBSFN evaluation is 50%/1%. 
The spectral efficiency results are obtained by link-level simulation, which are summarized in Table Y1 including the results for the baseline techniques and for MUST. The spectral efficiency gains achieved by MUST are presented in the last row of Table Y1. 
[bookmark: _Ref535422668]Table Y1: Average spectral efficiency results and the gain of MUST for SC-PTM and MBSFN for Rooftop
	Techniques
Spectral 
efficiency (bps/Hz)
	SC-PTM
	MBSFN

	
	HPHT-2
	HPHT-1
	MPMT
	HPHT-2
	HPHT-1
	MPMT

	w/o MUST
	1.96
	2.51
	1.96
	0.85
	1.26
	1.94

	w/ MUST
	2.70
	3.39
	2.70
	1.11
	1.74
	2.33

	w/ MUST gain
	37.8%
	35.1%
	37.8%
	30.6%
	38.1%
	20.1%



In addition, for information one source (R1-1813350) provided the expected spectral efficiency numbers by using LTE techniques to support broadcast for rooftop in each of scenarios in Table Z1. The expected numbers are derived from operator services requirements, spectral efficiency numbers achieved by the current deployment and/or other standards (e.g. DVB-T2, ATSC-3.0, DTMB), and expectation of LTE techniques to support broadcast. 
Table Z1: Expected spectral efficiency in each of scenarios for rooftop (unit: bps/Hz)
	 
	HPHT-2
	HPHT-1
	MPMT
	LPLT

	Rooftop
	2.1
	2.1
	4.1
	2.0



It is observed from Table Y1 that for the rooftop case, 
· For SC-PTM with MUST enhancement, the gain of average spectral efficiency are 35.1%~37.8%.
· For MBSFN 200us CP length with MUST enhancement, the gain of average spectral efficiency are 20.1%~38.1%.
----------------------------------------------- End of text proposal ---------------------------------------------------
Proposal 1: Clause 6.8 TR 36.776 at least includes the text proposal regarding Req.7 in section 2.1. 

Req.8: Support for different mobility scenarios
----------------------------------------------- Start of text proposal ---------------------------------------------------
[bookmark: _Toc530749304]6.9	Req.8: Support for different mobility scenarios
The mobility scenarios that need to be supported include fixed, portable and mobile UEs and speeds up to 250 km/h.
One source proposed MUST as an enhancement technique. The evaluation assumptions for MUST are the same as that in clause 6.8. 
The pre-processing SINRs are provided by system-level simulation, which are summarized in Table X1 including 95%-tile SINR without MUST for the baseline techniques and 95%-tile as well as 50%-tile SINR with MUST. 
Table X2: SINR of SC-PTM and MBSFN for Car-Mounted
	Techniques
SINR (dB)
	SC-PTM
	MBSFN

	
	HPHT-1
	MPMT
	HPHT-1
	MPMT

	95%-tile SINR w/o MUST
	1.5
	1.0
	0.9
	5.4

	95%-tile SINR w/ MUST
	0.8
	0.1
	0.3
	4.1

	50%-tile SINR w/ MUST
	4.2
	1.0
	0.5
	2.9


Note: The signal time probability of serving and interfering transmitters for SC-PTM evaluation is 50%/50% and for MBSFN evaluation is 50%/1%.
The spectral efficiency results are obtained by link-level simulation, which are summarized in Table Y1 including the results for the baseline techniques and for MUST. The spectral efficiency gains achieved by MUST are presented in the last row of Table Y1. 
Table Y2: Average spectral efficiency results and the gain of MUST for SC-PTM and MBSFN for Car-Mounted
	Techniques
Spectral 
efficiency (bps/Hz)
	SC-PTM
	MBSFN

	
	HPHT-1
	MPMT
	HPHT-1
	MPMT

	w/o MUST
	0.44
	0.44
	0.28
	0.68

	w/ MUST
	0.79
	0.58
	0.42
	0.85

	w/ MUST gain
	79.5%
	31.8%
	50.0%
	25.0%



In addition, for information one source (R1-1813350) provided the expected spectral efficiency numbers by using LTE techniques to support broadcast for car-mounted in each of scenarios in Table Z2. How the expected numbers are derived is the same as that in clause 6.8.  
Table Z2: Expected spectral efficiency in each of scenarios for Car-Mounted (unit: bps/Hz)
	 
	HPHT-2
	HPHT-1
	MPMT
	LPLT

	Car-Mounted
	0.8 
	0.8
	0.7
	0.55



It is observed from Table Y2 that for the car-mounted case, 
· For SC-PTM with MUST enhancement, the gain of average spectral efficiency are 31.8%~79.5%.
· For MBSFN 200us CP length with MUST enhancement, the gain of average spectral efficiency are 25%~50%.
----------------------------------------------- End of text proposal ---------------------------------------------------
Proposal 2: Clause 6.9 TR 36.776 at least includes the text proposal regarding Req.8 in section 2.2. 

Conclusions
This contribution discusses how to capture the simulation results into the TR and provides the text proposals to TR 36.776 regarding the two requirements involving simulations according to the agreed principles and the simulation results provided in a companion contribution, which leads to the following proposals: 
Proposal 1: Clause 6.8 TR 36.776 at least includes the text proposal regarding Req.7 in section 2.1. 
Proposal 2: Clause 6.9 TR 36.776 at least includes the text proposal regarding Req.8 in section 2.2. 
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