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Introduction
A study item to analyse gaps between current LTE broadcasting capabilities and the requirements for 5G dedicated broadcast networks in TR 38.913 [1] has been initiated in RAN1 [2]. The intention is to determine any necessary upgrades to the Rel-14 eMBMS enhancements WI for LTE [3]. This contribution provides our views on this issue.
5G Terrestrial Broadcast and FeMBMS

Overview of FeMBMS
The Rel-14 FeMBMS WI introduced the following enhancements in RAN1:
· New CP length of 200 µs with core symbol duration of 800 µs for PMCH
· A dedicated eMBMS supplemental DL carrier with 100% MBSFN subframe configuration. 
· The dedicated carrier can be configured without a unicast control region in a subset or all of the MBSFN subframes.
· For 100% MBSFN subframe allocation, FeMBMS carrier transmits a periodic subframe, CAS (Cell Acquisition Subframe) that supports PSS, SSS, CRS, PBCH, PDCCH, PDSCH (SI)
· Usage of 7.5 kHz PMCH numerology is now enabled with the dedicated carrier feature, in addition to 1.25 kHz and 15 kHz.
5G Broadcast Requirements

The following are the requirements for 5G broadcast networks in TR 38.913, interspersed with our comments on feasibility with FeMBMS. Note that there are no broadcast-specific minimum technical requirements for IMT-2020 systems [4].

· The new RAT shall support existing Multicast/Broadcast services (e.g. download, streaming, group communication, TV, etc.) and new services (e.g. V2X, etc).
Existing broadcast services and V2I broadcast can be supported with FeMBMS. V2V multicast can be supported using LTE D2D which includes a field “Group destination ID” in SCI that identifies a group of UEs for data reception. Furthermore, LTE V2X is designed for broadcast services. In Rel-14/15 LTE V2X, broadcast transmission is performed on (pre)configured PSCCH and PSSCH resource. 

· The new RAT shall support dynamic adjustment of the Multicast/Broadcast area based on e.g. the user distribution or service requirements. 
This is supported in FeMBMS by updating the MBMS system information.
· The new RAT shall support concurrent delivery of both unicast and Multicast/Broadcast services to the users. 
This is supported in FeMBMS.
· The new RAT shall support efficient multiplexing with unicast transmissions in at least frequency domain and time domain.
SC-PTM broadcast transmissions of MBMS data can be efficiently multiplexed with unicast transmissions in the frequency and time domain, while MBSFN subframes carrying PMCH can be multiplexed in the time domain with non-MBSFN subframes and MBSFN subframes carrying unicast transmissions. 
· The new RAT shall support static and dynamic resource allocation between Multicast/Broadcast and unicast; the new RAT shall in particular allow support of up to 100% of DL resources for Multicast/Broadcast (100% meaning a dedicated MBMS carrier).
Static and dynamic resource allocation between Multicast/Broadcast and unicast is already supported by means of MBSFN subframe configuration and unicast control region in MBSFN subframes. The dedicated MBMS carrier feature was introduced in FeMBMS.
· The new RAT shall support Multicast/Broadcast network sharing between multiple participating MNOs, including the case of a dedicated MBMS network.

In Rel-14, operators can aggregate their MBMS networks into a shared MBMS content distribution platform in order to avoid broadcasting the same content at the same time over different networks.
 
· The new RAT shall make it possible to cover large geographical areas up to the size of an entire country in SFN mode with network synchronization and shall allow cell radii of up to 100 km if required to facilitate that objective. It shall also support local, regional and national broadcast areas.
The introduction of 200 µs CP in FeMBMS was able to achieve the target spectral efficiency of 2 bps/Hz for inter-site distances of 15 km. It is unclear if a 100 km cell radius is feasible with the existing CP and symbol durations and the same target spectral efficiency.
· The new RAT shall support Multicast/Broadcast services for fixed, portable and mobile UEs. Mobility up to 250 km/h shall be supported.
In addition to supporting mobile subscribers, Rel-14 introduced a Receive-only mode (ROM) that enables devices without a SIM card or 3GPP subscription to access a subset of the 3GPP eMBMS TV services, which can be beneficial for fixed and portable UEs. However, supporting mobility of up to 250 km/hr was not an explicit target of FeMBMS.
· The new RAT shall leverage usage of RAN equipment (hard- and software) including e.g. multi-antenna capabilities (e.g. MIMO) to improve Multicast/Broadcast capacity and reliability.
FeMBMS PMCH does not support MIMO capabilities. 
· The new RAT shall support Multicast/Broadcast services for mMTC devices.
It is not clear if LTE-based broadcast to mMTC devices can be supported while satisfying the minimum connection density requirement of 1 000 000 device/km2 in urban environment. Further evaluation for this scenario is recommended.
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Proposal: The following relevant broadcast requirements in 38.913 are identified for further evaluation:
· Coverage of cell radii of up to 100 km and mobility of 250 km/hr
· Use of multi-antenna capabilities to enhance multicast/broadcast capacity and reliability
· Broadcast to mMTC devices with a minimum connection density requirement of 1 000 000 device/km2


Summary
In this contribution we examined what are the necessary upgrades to Rel-14 FeMBMS for meeting 5G broadcast requirements, yielding the following proposal.
Proposal: The following relevant broadcast requirements in 38.913 are identified for further evaluation:
· Coverage of cell radii of up to 100 km and mobility of 250 km/hr
· Use of multi-antenna capabilities to enhance multicast/broadcast capacity and reliability
· Broadcast to mMTC devices with a minimum connection density requirement of 1 000 000 device/km2
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