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1. About 5G-MAG:

The 5G-MAG Association (see www.5g-mag.com) is international association fostering collaboration between the media and telecom industries. In its role as 3GPP Market Representation Partner, 5G-MAG is collaborating with the wider 3GPP community in the validation of several specifications (see www.5g-mag.com/standards) and in bringing a consensus view on service and application requirements for the implementation and deployment of 5G technologies on the topics and features of interest to the members (see https://www.5g-mag.com/standards#membersviews).
5G-MAG has active work items (see www.5g-mag.com/workitems) within the scope of this liaison statement. In particular, the 5G-MAG WG Content Distribution (CD) is responsible of maintaining the ETSI TS 103 720 on “5G Broadcast System for linear TV and radio services”. Software developers participating in the 5G-MAG Reference Tools Development Programme (see www.5g-mag.com/reference-tools) have been actively contributing software implementations that are supporting several trials around the world.
2. Overall Description:

Time-Frequency interleaving is a key feature for robust broadcast transmissions in time-frequency varying environments, in particular for mobile reception. Time-Frequency interleaving was considered and evaluated by multiple companies during the 3GPP Rel-16 standardisation of LTE-based 5G Broadcast with significant support from companies. Furthermore, time interleaving has also been proposed for NR MBS in 3GPP Rel-17.
5G-MAG has recently published a technical report entitled Time and Frequency Interleaving for broadcast services in 3GPP Systems (https://www.5g-mag.com/post/time-and-frequency-interleaving-for-broadcast-services-in-3gpp-systems). This report summarises performance gains of Time-Frequency interleaving for broadcast services with 3GPP systems in representative terrestrial channel environments. The broadcast services with 3GPP systems considered in this report are: LTE-based 5G Broadcast and the broadcast mode of NR MBS.
The main conclusions of the report are as follows:

· For 3GPP systems, it is possible to design time and frequency interleavers on top of the existing broadcast functionality while respecting constraints on hardware reuse:

· time interleaving can be implemented by reusing the HARQ retransmissions/combining cellular building block; and

· frequency interleaving can be implemented by interleaving tones or set-of-tones corresponding to the codeblocks.

· Performance evaluation of time and frequency interleaving for broadcast services with 3GPP systems in representative terrestrial channel environments have shown significant performance improvements.
· Expected specification impact to introduce time and frequency interleaving for broadcast services in 3GPP systems has been detailed.

This current version of the report has focused on terrestrial networks for LTE-based 5G Broadcast and the broadcast mode of NR MBS. However, the technologies addressed therein may also be applicable to Non-Terrestrial Networks subject to corresponding modifications. Further analysis may be provided in a future version of the report.
In addition, concerning the discussions on Agenda Item 10.1.1 (Proposals led by RAN1), multiple 5G-MAG members have submitted in RP-233213 a Motivation for new work item: LTE-based 5G Broadcast Phase 2 proposing the specification of Time-Frequency interleaving for LTE-based 5G Broadcast in Rel-19. As detailed in the 5G-MAG report above, the introduction of Time-Frequency interleaving for LTE-based 5G Broadcast would provide significant performance improvements.
3. Actions:

To TSG RAN group:
ACTION: 
5G-MAG WG CD respectfully asks TSG RAN to take the above information into account.
4. Date of Next 5G-MAG WG CD Meetings:

5G-MAG WG CD meeting 
14th December 2023
Online.
5G-MAG WG CD meeting 
18th January 2024
Online.
