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Abstract of the contribution: this paper proposes the way forward for 5GS MBMS.
1 Background
For the IoT/V2X case, there are typical scenarios for multicast/broadcast transmission over the air for a specific group in a particular area, e.g. AF distributes the same content (software update, street lamp control command, V2X message) to the members of a group that are located in a particular geographical area. The Key Issues in SA2 TRs on Cellular IoT and Advanced V2X (KI#16 of TR 23.724 and KI#14 of TR 23.786) to support group communication and messaging on IoT and V2X are captured respectively as shown in the Annex below. 
In the LS from SA6 (SP-180963), 3GPP SA WG6 also kindly asks 3GPP TSG SA and 3GPP TSG RAN to prioritize the support for multicast/broadcast mechanisms enabling group communications in 5GS:
“SA6 believe that the lack of support of multicast in 5GS will make it difficult to fulfil the KPIs for Mission Critical services in the operational conditions as listed in the scalability guide in 3GPP TS 22.179. For that reason addition of support of multicast/broadcast enablers in 5GS would have high added value in allowing Mission Critical users to benefit from full 5G deployments.”
2 Discussion

2.1
Demand on the multicast/broadcast transmission support for the 5GS
There are ongoing Rel-16 V2X and IoT work to further enhance 5GC to support the related features enabling V2X and IoT services for 5GS. If there is no appropriate multicast/broadcast transmission over the air, there will be significant capacity issue with using unicast based approach.
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With only the unicast based approach available, there will be paging capacity issues and common RACH resources will be consumed for the IoT group members in a specific area simultaneously. 

Using unicast to deliver V2X warning information and Map update for the vehicles within a specific area, there will be air capacity issues and the content delivery is inefficient. Considering the remote driving use cases which will use a lot of unicast resources, there will be even more challenges on the system if broadcast/multicast support is not used. 
Currently SA6 is studying how to fulfill the Mission Critical services for 5G network [1]. One objective of this SID is to “Identify key issues and develop solutions to ensure support of Mission Critical services over 5GS”, and the “use of multicast” is specified as KI#3 of the associating TR 23.783 [2]. In addition, given that the number of potential receivers of Mission Critical Service could be sufficiently large, in 5GS it is hard to avoid the usage of multicast/broadcast to deliver the Mission Critical data. 
Observation 1: to support V2X, IoT and Mission Critical service, Rel-16 5GS should support multicast/broadcast transmission over the air.
2.2
Forward compatibility and RAN related work for R16

As for Rel-16 there will be no NR support for multicast/broadcast transmission, the only possibility is to connect E-UTRA with 5GC. RAN WGs (RAN2, RAN3) are responsible to study MBMS architecture for RAN. For E-UTRA, it is assumed to reuse the basic MBMS mechanism in the air and main impact would be the RAN architecture and interface between RAN and CN.
The solution design principle in TR 23.786 for #B1/#B2 #B4 (the functionality separation and modularization), already propose a flexible way to support future enhancements following the SBA principle if NR MBMS is introduced later. 
Like the work for NB-IoT connecting to 5GC, it is assumed to minimize RAN impact and mainly shift the essential functionalities into the 5GC, e.g. session management to setup the MBMS session in 5GS. If in the future, mIoT NR technology is available there should be no problem to further enhance the 5GC to support. 
Observation 2: there is no major forward compatibility issue for Rel-16 introducing the MBMS support focusing on E-UTRA of NG-RAN connecting to 5GC. For E-UTRA, it is assumed to reuse the basic legacy MBMS mechanism in the air and main impact would be the RAN architecture and interface between RAN and CN.
3 Proposal
For Rel-16, there should be a reasonable solution available to support multicast/broadcast transmission in the air for the 5GS. Considering the timeline, only the E-UTRA connecting to 5GC is proposed and NR of NG-RAN support will be introduced later.
SA2 and related working groups continue the work to support 5GS MBMS for E-UTRA/NG-RAN.
RAN2 and RAN3 start the work on related RAN architecture and interface between RAN and CN.
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Annex - Solutions in SA2 TR

	KI#16 of TR 23.724 (FS_CIoT_5G)
5.16
Key Issue 16: Support of Group communication and messaging
5.16.1
Description
In order for 5GS to support similar group communication and messaging as in EPC, the following aspects should be studied:

-
Mechanisms for efficient delivery of group messages.

-
A service interface provided to application servers to send group messages intended to a group of devices.

-
Depending on solutions, a mechanism might be needed for synchronized wake up for group messages reception by UEs in a group that are using power saving functions.

Editor's note:
Depending on RAN WGs progress, this Key Issue may be moved to another Study Item.
5.16.2
Architectural requirements

The following architecture requirement shall be supported:

-
The system shall support efficient delivery of a group message to a group of devices.
-
The system shall support the negotiation of group message delivery between application server and network.

-
The system shall (depending on selected solution) support to synchronised wake up for a group of UEs that are using power saving functions.


	KI#14 of TR 23.786 (FS_eV2XARC)
5.14
Key Issue #14: Support of broadcast over NG-Uu
5.14.1
General description

According to TS 22.185 [3], "the 3GPP system shall be able to distribute information in a resource efficient way to large numbers of UEs supporting V2X application". Additionally, TS 22.186 [4] includes requirements related to group message transmission. Such requirements encompass the support for message transfer for group management operations and message transfer among a group of UEs supporting V2X application. 

As a result, in addition to the current NG-Uu based unicast mechanism, eV2X also needs to support the broadcast delivery mechanism in order to efficiently handle message transfers for groups of UEs.

This key issue will study the following aspects for the broadcast service for eV2X:
-
How to support broadcast transmission that can satisfy the eV2X use cases (e.g., assist efficient delivery of data to large numbers of UEs).

-
What information needs to be provided to the UE and how to provide such information (e.g., broadcast area).

-
Whether and how to enhance the current architecture and/or NFs (e.g., SMF, UPF) to accommodate the broadcast service.

-
How to support interworking with EPS based V2X broadcast.

NOTE 1:
NR broadcast is out of scope of this key issue.
NOTE 2:
Potential impacts on RAN, including RAN architecture, are to be analysed by and coordinated with the relevant RAN WGs.

Editor's Note: Consistency with FS_CIoT_5G SI regarding broadcast support is to be ensured.


Currently there are several solutions captured in the SA2 TR to address above key issues:

· Solution #B1, #B2: Decouple the BM-SC control plane/service control and user plane/session control, and fit into the new 5GC architecture.

· Solution #B3: Supports eMBMS over EPS MBMS with independent unicast from 5GS. Basically the UE acts in Receive Only mode with independent unicast and receives the MBMS data from EPS MBMS.

· Solution #B4: Provides a new architecture alternative as a starting point for MBMS services in 5G together for V2X services and CIoT requirements. Have the similar idea to separate application service and delivery service to enable appropriate functional separation. 

Analysis for receive only mode 

Solution #B3 of TR 23.786 (support for eMBMS over EPS MBMS with independent unicast from 5GS), it is based on the Receive Only Mode feature.

A UE configured as Receive Only Mode (ROM) can receive only MBMS broadcast service over E-UTRAN without the need to access and register with the PLMN offering the MBMS service. For the broadcast component, the UE is configured as ROM with no PLMN subscription. This is mainly designed for free to air TV services without subscription or credentials required to receive MBMS broadcast service. This is not suitable for IoT/V2X services which need subscription control from MNO and cannot deliver the content as free to air. 

Furthermore, ROM works on a standardised TMGIs value range. TMGIs assigned to a service for Receive only mode shall have the values of MCC = 901 and MNC = 56. A UE shall not attempt to receive MBMS service for TMGIs outside the standardized TMGI range. Again this is designed for specific services as free to air TV and have a relative static configuration for the TMGI range. IoT/V2X services, should not have such limitation.
In 23.501 section 5.17.1.1, it is captured “In this Release of the specification there is no support in 5G System for some functionalities supported in EPS such as ProSe, MBMS, CIOT optimisations, V2X etc. The UE that wants to use one or more of these functionalities not supported by 5G System, when in CM-IDLE may disable all the related radio capabilities that allow the UE to access 5G System.”.  Following the same logic, if Rel-16 does not support MBMS, then UE will disable the N1 mode capability for 3GPP access.
In addition, solution #B3 utilizes EPS MBMS, which means the PLMN operator shall deploy the EPS MBMS for V2X service. If V2X Service provider wants to support certain use cases using MBMS (e.g., broadcast local traffic/road information from RSU to vehicles, or sharing collected data to vehicles in certain area), the V2X Service provider needs to make service level agreement to the PLMN operator with requiring to deploy EPS MBMS. Given that migration scenario to 5G system, investment to legacy system for V2X service can be a big business obstacle. Therefore, concluding 5G system feature with legacy system operation is a retrogressive plan, and it would better 5G system provides full set of features.

Observation:  the ROM with independent unicast from 5GS is not suitable for IoT/V2X and Mission Critical services service. Using legacy system feature may be an obstacle to eco system.
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