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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
LTE-based 5G terrestrial broadcast 

Acronym: LTE_terr_bcast

Unique identifier: 830076
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:


Either:

	This WID includes a Core part
	x

	This WID includes a Performance part
	x



or:

	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	x

	
	Core Network
	

	
	Services
	


1
Impacts 
{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	x
	x
	
	

	No
	x
	
	
	
	

	Don't know
	
	
	
	x
	


2
Classification of the Work Item and linked work items

2.1
Primary classification

This work item is a … 

	x
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.

2.2
Parent Work Item 

	Parent Work Items 

	Unique ID
	Title

	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title.
2.3
Other related Work Items and dependencies

{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	800091
	Study on LTE-based 5G terrestrial broadcast
	Preceding SI 

	
	
	


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.
3
Justification

RAN1 studied whether Rel-14 MBMS meets the 5G requirements for broadcast, with the outcome of the study being captured in TR 36.776. The main enhancements identified for meeting all the 5G requirements are as follows:

· For MPMT and HPHT networks with rooftop reception, SNR gains in the range of 5-15dB and spectral efficiency gains of 100-500% can be achieved by defining new numerologies, with cyclic prefix length in the order of 300us and symbol duration of 2.6ms.

· Under some scenarios, and depending on the underlying channel model, CAS reception (including PSS/SSS/PBCH/PDCCH/SIB) may not be possible, thus preventing successful reception of data. It is observed that under the 50%/50% time variability model all channels in CAS may perform adequately, but under the 50%/1% time variability model all channels may need enhancements. A realistic model for CAS reception may lie between the 50%/1% and 50%/50%.

· For MPMT scenario, car-mounted receiver, and speeds up to 120km/h, the Rel-14 numerology (200/800) provides a spectral efficiency of 0.88bps/Hz with nominal transmitter height (100m), >1.14bps/Hz with 150m height, and 0.68bps/Hz at 250km/h with nominal transmitter height. No specific enhancements on top of Rel-14 were identified in the study item.

· A new numerology with 100µs Tcp and 400 µs Tu shorter than the Rel.14 1.25 kHz numerology is found to be beneficial in some cases and would support the use case of car-mounted reception in the LPLT networks in the high SNR regime.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

This work item will specify the following features for MBMS dedicated networks:

· Specify new numerology(ies) for PMCH for support of rooftop reception in MPMT and HPHT-1 scenarios as described in TR 36.776 [RAN1, RAN4]

· The new numerology(ies) shall have a cyclic prefix length of at least 300us and a core OFDM symbol duration (excluding cyclic prefix) of at least 2.4ms.

· The definition of the new numerology, apart from link/system level performance, shall consider factors such as UE complexity and frame structure alignment with the cell acquisition subframes (CAS).

· This objective comprises specifying associated RS pattern(s), MCS, TBS, UE capabilities for the new numerology(ies).

· RAN1 should strive to define a single numerology to cover both MPMT and HPHT-1 cases.

· Specify, if found necessary, enhancements to the physical channels and signals in the CAS [RAN1, RAN4]

· This objective includes determining a realistic modelling for the time variation of the desired and interfering signals (e.g. a model between the 50%/50% and 50%/1%), and identifying based on the modelling what channels and signals (if any) need to be enhanced.

· For the specified enhancements (if any), specify related RRM core requirements (if needed) [RAN4]

· Define a new numerology with 100us CP and 400us core symbol duration for support of mobility of up to 250km/h [RAN1, RAN4]
· This objective comprises specifying associated RS pattern(s), MCS, TBS, UE capabilities for the new numerology.
· Specify demodulation requirements for [a subset of] CAS and PMCH with 15 kHz, 7.5 kHz, 2.5 kHz and 1.25 kHz subcarrier spacings for fixed rooftop and mobile environments at 700 MHz carrier frequency [RAN4]: 

· PMCH with mobile environments should target velocities of 120 km/h and 250 km/h;

· The demodulation requirements should include new numerology(ies) to support 

rooftop reception in MPMT and HPHT1 scenarios as described in TR 36.776;

· The demodulation requirements should include relevant channel models and antenna 

configurations, including 1 transmit antenna and 1 receive antenna for rooftop.
· Specify signalling related to the features above [RAN2, RAN3]

NOTE: The new numerologies shall be also specified for the mixed carrier case, except for those numerologies (if any) that are not compatible with the mixed carrier frame structure.

4.2
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify necessary performance requirements related to the above mentioned core part objectives:
RAN4 to specify the following performance requirements:
· UE demodulation requirements
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)

NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	External TR
	36.976
	Overall description of LTE-based 5G broadcast
	RAN#86
	RAN#87
	Core part


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}

NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.

	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	36.211
	Introduction of LTE-based 5G broadcast
	RAN#86
	Core Part

	36.212
	Introduction of LTE-based 5G broadcast
	RAN#86
	Core Part

	36.213
	Introduction of LTE-based 5G broadcast
	RAN#86
	Core Part

	36.306
	Introduction of LTE-based 5G broadcast
	RAN#87
	Core Part

	36.331
	Introduction of LTE-based 5G broadcast
	RAN#87
	Core Part

	36.443
	Introduction of LTE-based 5G broadcast
	RAN#87
	Core Part

	36.101
	Introduction of LTE-based 5G broadcast
	RAN#87
	Core Part

	36.104
	Introduction of LTE-based 5G broadcast
	RAN#87
	Core Part

	36.133
	Introduction of LTE-based 5G broadcast
	RAN#87
	Core Part

	36.300
	Introduction of LTE-based 5G broadcast
	RAN#87
	Core Part

	36.101
	Introduction of LTE-based 5G broadcast
	RAN#88
	Performance Part

	36.104
	Introduction of LTE-based 5G broadcast
	RAN#88
	Performance Part

	36.133
	Introduction of LTE-based 5G broadcast
	RAN#88
	Performance Part


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)

Rico Alvarino, Alberto, Qualcomm Incorporated, albertor@qti.qualcomm.com
7
Work item leadership


Primary: RAN WG 1

Secondary: RAN WG 2, RAN WG 3, RAN WG 4
8
Aspects that involve other WGs

None identified yet

NOTE:
For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.

9
Supporting Individual Members

	Supporting IM name

	Academy of Broadcasting Science

	BBC

	British Telecom

	Cellnex Telecom

	Dish

	Ericsson

	European Broadcasting Union

	Fraunhofer HHI

	Fraunhofer IIS

	Huawei

	ICS

	IRT

	Nomor

	Nokia

	Nokia Shanghai Bell

	One2many

	Qualcomm

	Rohde & Schwarz

	Samsung

	Shanghai Jiao Tong University

	SyncTechno Inc

	Telstra

	University of the Basque Country

	ZTE


