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10.1.1
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 Broadcast Phase 2


Acronym:  LTE_terr_bcast_Ph2


Unique identifier:


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
	

	
	Core Network
	

	
	Services
	


Potential target Release:
Rel-19
NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1
Impacts

	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 description is either a … 
	
	Study Item


or a
	Normative Work Item:

tick applicable boxes below

	
	Stage 1

	X
	Stage 2

	X
	Stage 3

	
	Other (e.g. testing)


2.2
Parent Work Item
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


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 include the feature WI data (In case the feature covers Core and Perf. 
part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
	Other related Work/Study Items (if any)

	Acronym
	Unique ID
	Title
	Nature of relationship

	LTE_terr_bcast
	830076
	LTE-based 5G terrestrial broadcast 
	Introduction of broadcast features to meet the 5G requirements; was a REL-16 WI

	MBMS_LTE_enh2
	710081
	eMBMS enhancements for LTE 
	Introduction of standalone / dedicated cells; was a REL-14 WI

	LTE_terr_bcast_bands_part1
	911020
	New bands and bandwidth allocation for LTE based 5G terrestrial broadcast - part 1
	Introduction of 6/7/8MHz channelization

	LTE_terr_bcast_bands_part2
	920071
	New bands and bandwidth allocation for LTE based 5G terrestrial broadcast - part 2 
	Introduction of 6/7/8MHz channelization, RF requirements & bands


NOTE:
Also related or dependent WIs/SIs in other TSGs shall be indicated here.

3
Justification

In Rel-14 and Rel-16, RAN introduced a set of features under the umbrella of “LTE based 5G terrestrial broadcast” that, together with the corresponding enhancements in the core network, enable the deployment of a downlink-only dedicated broadcast network using 3GPP technologies.  
The technology has been further evolved in Rel-17/18 by the introduction of 6/7/8MHz PMCH bandwidth
 and corresponding support of the broadcast UHF band, i.e. bands 107 and 108 which are in the range 470 – 698 MHz.

While several trials of these technology have been ongoing, the following specification gap has been identified:

· Unlike other state-of-the-art broadcast standards, LTE-based 5G broadcast does not support time-frequency interleaving (TFI), which severely impairs its performance in the presence of multipath and fading channels, up to several dBs. It is proposed in this work item to specify TFI for 5G broadcast.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
For MBMS-dedicated cells, 
specify time-frequency interleavers [RAN1] and corresponding signaling [RAN2, RAN3]
· For the time-interleaving part of 5G Broadcast TFI, one transport block is mapped to multiple non-consecutive subframes, following the principles of NR TBoMS. The following steps are followed:

1. Scale the TBS by a factor of N, where N is the number of subframes over which the TB is mapped. 

· RAN1 to discuss the details of the scaling, the value(s) for N and the set of subframes over which the TB is mapped, including how to schedule the TBs.

2. Within one subframe, the transmitted rate matched bits are read consecutively from the circular buffer. 

· In a given subframe, the procedure in TS 36.212 Section 5.1.4.1.2 applies (except for the parameter k0 which needs to be modified according to point 3 below)

· Before frequency interleaving (if applied), the mapping from coded bits to RE follows the current specification.

3. Across subframes belonging to the same TB, the starting point for reading from the circular buffer (k0 in TS 36.212 Section 5.1.4.1.2) is to be decided by RAN1

· NOTE 1: The maximum TBS after scaling and soft buffer size should follow limitations imposed by current LTE categories. RAN1 to discuss how to capture this limitation.

· NOTE 2: Time interleaving is not applied for PMCH carrying MSI and/or MCCH.
· For the frequency-interleaving part of 5G Broadcast TFI, interleaving is performed via a row-column interleaving with the following steps:
1. Data symbols in an OFDM symbol are written column-wise.

· RAN1 to decide what is the unit over which data symbols are written (e.g. a single RE, four REs, etc.)

2. The rows and elements in each row may be permuted, with details to be decided by RAN1.

3. Data symbols in an OFDM symbol are read row-wise.

· RAN1 to decide the number of {rows, columns} of the interleaver.

NOTE: Time-frequency interleaving is not applicable to 0.37kHz SCS.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify UE demodulation requirements related to following core part objectives:
· Specify time-frequency interleavers
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

	
	
	
	
	
	


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

	TS 36.211
	Introduction of 5G Broadcast enhancements phase 2
	RAN#108
	RAN1, Core part

	TS 36.212
	Introduction of 5G Broadcast enhancements phase 2
	RAN#108
	RAN1, Core part

	TS 36.213
	Introduction of 5G Broadcast enhancements phase 2
	RAN#108
	RAN1, Core part

	TS 36.300
	Introduction of 5G Broadcast enhancements phase 2
	RAN#109
	RAN2, Core part

	TS 36.321
	Introduction of 5G Broadcast enhancements phase 2
	RAN#109
	RAN2, Core part

	TS 36.331
	Introduction of 5G Broadcast enhancements phase 2
	RAN#109
	RAN2, Core part

	TS 36.443
	Introduction of 5G Broadcast enhancements phase 2
	RAN#109
	RAN3, Core part

	TS 36.101
	Introduction of 5G Broadcast enhancements phase 2
	RAN#110
	RAN4, 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)

Roland Beutler (EBU), Roland.Beutler@swr.de
7
Work item leadership

Primary: RAN WG1
Secondary: RAN WG2, RAN WG3, RAN WG4

8
Aspects that involve other WGs

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

9
Supporting Individual Members

	Supporting IM name

	EBU

	ABS

	BNE

	Cellnex

	Eutelsat

	ORS

	TDF

	SWR

	XGN

	Ateme

	CUC

	Dolby

	ENENSYS

	IITB

	NERC-DTV

	one2many B.V

	Panasonic

	Philips

	Qualcomm

	Rohde & Schwarz

	SJTU

	UPV/EHU

	Xiaomi


� UE requirements are according to core requirements in TS 36.101 defined by the LTE_terr_bcast_bands_part2 WI





4

