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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
In RAN1#94b, the following agreements were reached:
Agreement: 
“Gap analysis” can be based on all available techniques in Rel-14 and focuses on MBSFN and SC-PTM.
Decision: R1-1811661 is endorsed as TR36.776 v0.0.3
Agreement: 
Spectral efficiency is one of performance metrics to be used for evaluation.

Agreement:
Pathloss model of ITU-R P.1546-5 is to be used for evaluation.

Agreement:
Full buffer traffic model is to be used for evaluation.
Agreement:
The first step in the evaluation of a requirement should be to determine whether the requirement is already met by LTE or not. If the requirement is partially met, the remaining gaps should be identified.

Agreement:
Only Req.7 and Req.8 involve simulation work. All the other requirements are to be verified based on analysis of current specifications.
Agreement:
CAS evaluation should be included in the simulations.
Agreement:
The following table provides the general parameters for system level simulations.
· Note: Potential enhancements, including evaluations, can be presented to RAN1#95

	Parameter
	MPMT
	HPHT-1
	HPHT-2
	LPLT

	ISD
	50km
	125km
	173.2km 
	15km

	BS Power
	60dBm
	70dBm
	70dBm
	46 dBm

	BS effective antenna height
	[100m]
	300m
	300m
	35m

	CPs/Numerologies
	CAS/SC-PTM: 4.7 us, 16.6us

PMCH: 15kHz/7.5kHz/1.25kHz as baseline. 

	Carrier frequency
	700MHz

	Channel BW
	10MHz as baseline

	BS antenna gain
	10.5dBi
	13dBi
	13dBi
	15dBi

	BS antenna pattern
	1Tx: rooftop and non-rooftop
2Tx: non-rooftop (FFS for rooftop)

	1Tx: rooftop and non-rooftop
2Tx: non-rooftop (FFS for rooftop)

	1Tx: rooftop and non-rooftop
2Tx: non-rooftop (FFS for rooftop)

	3 sector antenna pattern 
Each sector has a horizontal and vertical pattern as defined in:
 3GPP TR36.814, Table A.1.1:  3GPP Case 1 and Case 3 (Macro Cell)
2Tx for non-rooftop (FFS for rooftop)

	Cellular Layout

	Hexagonal grid, 61 cell sites, 1 sector per site
	Hexagonal grid, 61 cell sites, 1 sector per site
	Hexagonal grid, 61 cell sites, 1 sector per site
	Hexagonal grid, 61 cell sites,3 sector per site

	Tx EVM
	[8%]
	8%



Agreement:
The following table provides the channel characteristics for system level simulations.

	Parameter
	Rooftop
	Car-mounted
	Indoor

	Propagation model

	ITU-R P.1546-5
50% / 1% (serving / interfering)
	ITU-R P.1546-5
50% / 1% (serving / interfering)
	ITU-R P.1546-5
50% / 1% (serving / interfering)

	Fast fading channel type

	FFS
	FFS
	FFS

	Receiver velocity
	0
	Up to 250km/h
	3km/h

	Receiving antenna height

	10m
	1.5m
	1.5m

	Height Loss:
The difference between the signal level at 10m and the actual receiving antenna height
	0dB
	16.5dB for rural

23.5 dB for urban
	16.5dB for rural

23.5 dB for urban

	Building penetration loss
	0dB
	0dB
	20dB for urban
10dB for rural

	Shadowing standard deviation
	5.5dB
	5.5dB
	8dB for rural
6dB for urban

	Shadowing correlation
	1 for same site
	1 for same site
	1 for same site



Agreement:
The following table provides the receiver characteristics for system level simulations.

	Parameter
	Rooftop
	Car-mounted
	Indoor

	Receiver noise figure
	6dB
	6dB
	9dB

	Receiver noise bandwidth
	9MHz
	9MHz
	9MHz

	Receiver antenna 
(gain & pattern)

	13.15 dBi
Discrimination pattern according to 
ITU-R BT.419-3 band IV, V
	3.0 dBi
Non-directional
	-7.5dBi

	Antenna Cable Loss
	4dB
	0dB
	0dB

	2-Rx Diversity
	No (FFS for 2Tx)
	Yes
	Yes

	Implementation Margin
	1dB

	Body loss at receiver
	0

	Rx EVM
	4%



Agreement:
· One of the following two options (to be declared by company) is used for rooftop antenna alignment:
· Opt1: Strongest transmitter (based on pathloss and shadowing).
· Opt2: Closest transmitter
· X% pre-processing SINR (to be mapped to X% tput by LLS) is used as a performance metric
· Reporting points: 95% SINR. Other percentiles may also be reported

Agreement:
The following options may be used for the distribution of UEs in the system level simulations:
· Uniform in all cells as a baseline
· “Worst case” (i.e., drop all UEs in the geographical point with worse coverage) as an additional option

Agreement:
The synchronization method used (e.g., max SINR, max energy) should be reported with the evaluations 

The following agreements were reached on email discussion after RAN1#94b:
Agreements:
· For fast fading generation, 
· For RAN1#95
· Delay spread and path delay profile: adopt UMA/RMA model (according to TR 38.901 sc. 7.5 step 5 and 6 and ITU-R M.2412 sc. 4.3 step 5 and 6), all scenarios
· Fading distribution: Rayleigh except for the first path of rooftop (Rice). For rooftop, used fixed K=10dB
· NOTE: this intends to describe the following procedure: 
· Run up to step 6 to obtain the delay coefficients per cluster (e.g. for RMa LOS, 11 clusters)
· Normalized as described
· Instead of generating the rays per cluster, simply take each of the delay coefficients for each cluster and generate a Gaussian random variable with the variance according to the power of the cluster. This is equivalent to using step 10b in ITU-R M.2135 and assuming uncorrelated antennas.
· These initial evaluations can be used for evaluating the baseline and for proposing potential enhancements, to be further verified in RAN1#96.
· For RAN1#96
· Discuss whether to keep RAN1#95 modelling or move to complete UMa/RMa 2D/3D with ITU-T P.1546 50/1 for all scenarios. FFS: 
· tx/rx horizontal/vertical antenna patterns
· number of tx/rx antenna elements and antenna configuration
· 3D vs. 2D for each scenario
· To be discussed during RAN1#95
· LLS parameters are given by Table 1.
Table 1 LLS parameters
	Parameter
	Values

	System BW
	10 MHz

	Carrier frequency
	700 MHz

	CP/Numerology
	CAS/SC-PTM: 4.7 us, 16.6us

PMCH: 15kHz/7.5kHz/1.25kHz as baseline. 

	Doppler frequency
	1Hz (rooftop antenna), Up to 120km/h and 250km/h for car-mounted/in-car, up to 3km/h for Indoor

	Reference signal pattern
	For existing numerologies, use existing reference signal patterns as baseline.

	Channel estimation
	Realistic based on RS design

	Channel model
	To be determined from system level evaluations for different ISDs.
TDL-i for NLOS and TDL-v for LOS with the scaled delay spread derived from system level simulations.

	Number of Rx antennas at the UE
	Rooftop: 1 (baseline) /2 
Mobile/car receiver: 2

	MCS
	Fixed MCS, selected by proponent

	NOTE: Potential enhancements, including evaluations, can be presented to RAN1#95


· For in-car scenario, use μ = 9dB, and σ = 5dB for I2O loss, shadowing standard deviation of 8dB (rural) and 6dB (urban), and receiver antenna gain of -7.35dBi
· Prioritize the scenarios highlighted in Table 4. RAN1 should strive towards providing the complete set of simulation results
Table 4 Scenarios for prioritization
	
	MPMT
	HPHT-1
	HPHT-2
	LPLT

	Rooftop
	QC, BBC, ABS, HW
	QC, BBC
	ABS, HW
	ABS, HW

	Car-Mounted
	QC, BBC, ABS, HW
	BBC
	HW
	BBC, ABS, HW

	In-Car Handset
	BBC, ABS, HW
	 
	HW
	QC, BBC, ABS, HW

	Indoor
	ABS, HW
	 
	ABS, HW
	ABS, HW


QC: Qualcomm; BBC: British Broadcasting Corp.; ABS: Academy of Broadcasting Science; HW: Huawei

Agreements:
· All proposals & TPs in R1-1811738 are agreed, except: 
· FFS proposal 5 & TP4
· Replacing Rel-15 by Rel-14 in the proposals & TPs
R1-1811738	Email discussion on requirements not requiring simulations	Qualcomm Incorporated
R1-1811739	LS on 5G requirements for dedicated broadcast networks	RAN1, Qualcomm
Decision: LS to SA2 is approved.

In RAN1#95, the following agreements were reached
R1-1813054 is endorsed. Note that subclauses reflecting requirements that are not relevant for dedicated networks may be removed/modified depending on further discussions in RAN1.
R1-1813786	Updated TR for 36.776 v0.0.4	Qualcomm Incorporated
Agreement:
For SINR calculation, the formula in ITU-R BT.2243-3 page 47 is used. Positioning of the EI is up to receiver implementation and should be declared in the evaluation, including the length of the EI.

Agreement:
For CAS link-level evaluations:
1. Link level simulations are required in order to confirm the SINR range [-10 dB to -7 dB] that the CAS would reliably operate in the transmission channels appropriate for fixed rooftop reception (1T1R)
1. Link level simulations are required in order to confirm the SINR range [-6 dB to -4 dB] that the CAS would reliably operate in the transmission channels appropriate for car-mounted receiver (1T2R).

Agreement:
The following enhancements are to be evaluated for RAN1#96:
· High priority items:
a. New numerologies for support of larger ISDs and mobility
b. New MBSFN-RS patterns
c. MUST for SC-PTM/PMCH
· Low priority items:
a. Higher modulation schemes
b. Time-based interleaving
c. Lower guard BW for new numerologies

Agreement:
While 50/1 as the preferred assumption for all scenarios is already agreed, evaluations based on 50/50 for SC-PTM can be captured in the TR and would be clearly marked as such to allow for proper conclusions.
The text proposal in Section 4 of R1-1813056 is endorsed for inclusion in the TR.
Text proposals TP1 and TP2 in R1-1813785 are endorsed.
Agreement:
Proposal 1 in R1-1812248 is agreed in principle. FFS: Details and notation to capture this in the TR.

2.1.2	Remaining Open issues
For requirements 2, 6, 7, 8 in TR 38.913:
· Identify if these requirements are relevant for dedicated terrestrial broadcast networks.
· Capture the gap analysis and potential solutions (if needed) to meet the broadcast requirements in a TR.

2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
2.4.2	Remaining Open issues
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
The following LS was sent to SA2 (CC CT3, SA4):
R1-1811739	LS on 5G requirements for dedicated broadcast networks	RAN1, Qualcomm
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
SA2 reply to the LS is related to objectives 2 and 6 in TR 38.913.

	
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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R1-1810170	Techniques for networks supporting TV services	Huawei, HiSilicon, Shanghai Jiao Tong University, ABS
R1-1810931	      Skeleton TR for 36.776	 Qualcomm Incorporated
R1-1811661	      Skeleton TR for 36.776	 Qualcomm Incorporated

R1-1810169	Relevant requirements for dedicated broadcast networks and evaluation methodology	Huawei, HiSilicon, Shanghai Jiao Tong University, ABS
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R1-1811738	      Email discussion on requirements not requiring simulations	Qualcomm Incorporated
R1-1811739	      LS on 5G requirements for dedicated broadcast networks	RAN1, Qualcomm
R1-1813773	Chairman's notes of AI 6.2.4 Study on LTE-based 5G Terrestrial Broadcast	Ad-hoc chair (Ericsson)
R1-1813054	      Updated TR for 36.776	Qualcomm Incorporated
R1-1813350	Spectral efficiency requirement for LTE-based 5G broadcast	ABS, Shanghai Jiao Tong University, Huawei, HiSilicon
R1-1813785	The conclusions of the offline discussions on LTE-based 5G terrestrial broadcast		Qualcomm Incorporated
R1-1813786	Updated TR for 36.776 v0.0.4	Qualcomm Incorporated
R1-1813711	      Preliminary evaluation results for LTE-based broadcast network	Huawei, HiSilicon
R1-1812430	      Evaluation Results for LTE-Based 5G Terrestrial Broadcast	EBU
R1-1813055	      Evaluation results and potential enhancements	Qualcomm Incorporated
R1-1813056	      Non-simulation requirements	Qualcomm Incorporated
R1-1813628	      Remaining requirements not involving simulations	Huawei, HiSilicon
R1-1812247	Potential enhancements for higher spectral efficiency	Huawei, HiSilicon, Shanghai Jiao Tong University, ABS
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v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
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