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Abstract of the contribution: This contribution proposed a solution to support broadcast delivery mechanism for KI#2.
1. Background
This solution is aiming to address the following component of KI#2:
Study means to enable a UE to receive data services from one network (e.g. NPN), and paging as well as data services from another network (e.g. PLMN) simultaneously.

NOTE:
The data service from NPN can be the low latency and high data rate service while serving massive number of UEs in a small area, e.g. the integrated audience multicast service in large live production events, such as music festivals (such as those listed in TS 22.263 [3] Table 6.3.1-1: Performance requirements for low latency deterministic periodic traffic with multicast service). It is assumed that the FS_IIoT will cover aspects to enable low latency data services, and that FS_5MBS will cover aspects to enable low latency multicast downlink services, while the scope of the FS_eNPN is to enable these services while the UE is using two networks e.g. NPN and PLMN.
2. Receiving MBMS for a UE registered in 5GS

Existing MBMS architecture in TS 23.246 [2], clause D.2.3 defines the following UE Scenarios: 

D.2.3
UE Aspects

Different scenarios can be supported from the perspective of the UE. The following is a non-exhaustive list of possible scenarios:

UE Scenario 1:
The UE receives both unicast and broadcast service from same PLMN. The UE follows the same functionality as defined in clause 5.2.

UE Scenario 2:
The UE receives broadcast MBMS service without PLMN subscription over E-UTRAN without the need to access and register with the PLMN offering the MBMS service. The UE acts in Receive Only mode as defined in Annex E.

UE Scenario 3:
The UE receives unicast service from one serving PLMN's (e.g. the PLMN for which it has unicast subscription), and receive MBMS service through a different PLMN. The UE acts in Receive Only mode with independent unicast as defined in Annex E.

The idea of "UE Scenario 3" is that the UE receives MBMS with independent Unicast. The UE in this case is operating in Receive-Only Mode (ROM) as defined in Annex E of TS 23.246 [2]. If we assume that the independent unicast is using 5GS for PLMN services the UE architecture for this scenario is shown in Figure 1 (adapted from TS 23.246 [2]).
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Figure 1: UE components in Receive Only Mode and Receive Only Mode with independent 5GS unicast (adaptation of Figure E.1-1 of TS 23.246)
This functionality of Receive Only Mode MBMS, is further profiled by ETSI in TS 103 720 “5G Broadcast System for linear TV and radio services”.  
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 Figure 2: Reference architecture for  5G Broadcast System for linear TV and radio services
3. Conclusion and proposal
It is proposed to document the solution in TR 23.700-07.
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6.x
Solution #X: Support for eMBMS using SNPN radio frequencies with independent unicast from 5GS PLMN
6.X.1
Introduction

This solution assumes that the Application Function in charge of the broadcast traffic generation has access to the EPS based MBMS system serving the area of the UE that operates in radio resources/frequencies of SNPN. The EPS based eMBMS system is as defined in TS 23.246 [xx].  

6.X.2
Functional Description

6.x.2.1
General solution for support of receiving eMBMS traffic for UE connected to 5GS

The MBMS architecture in TS 23.246 [2], clause D.2.3 defines the following UE Scenarios: 

UE Scenario 1:
The UE receives both unicast and broadcast service from same PLMN. The UE follows the same functionality as defined in clause 5.2.

UE Scenario 2:
The UE receives broadcast MBMS service without PLMN subscription over E-UTRAN without the need to access and register with the PLMN offering the MBMS service. The UE acts in Receive Only mode as defined in Annex E.

UE Scenario 3:
The UE receives unicast service from one serving PLMN's (e.g. the PLMN for which it has unicast subscription), and receive MBMS service through a different PLMN. The UE acts in Receive Only mode with independent unicast as defined in Annex E.

All three secenarios are theoretically possible. However, when UE is under the coverage of 5GS for PLMN access, UE Scenario 1 may not be usable due to the lack of broadcast delivery mechanism. In this case, UE Secenario 2 or 3 can be still used for the UE. 

The UE in this case is operating in Receive-Only Mode (ROM) as defined in Annex E. Specifically, for UE Scenario 3, if the independent unicast for UE is using 5GS, for PLMN services the UE architecture for these scenarios is shown in Figure 6.x.2.1-1, based on the illustration in TS 23.246 [xx].
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Figure 6.x.2.1-1: UE components in Receive Only Mode and Receive Only Mode with independent 5GS unicast

6.x.2.2
Applying the general solution to key issue 2
The UE can receive the downlink broadcast from radio resources belonging to SNPN. This can be done using the Service Provisioning and Configuration defined in TS 24.116 [zz]. 

Therefore, the same applies even when UE is connected to 5GS for PLMN access over unicast. The only requirement is to provide the UE with the service configuration. 
Following figure shows architecture that supports the MBMS ROM operation with UE connected to 5GS. 


[image: image4.emf]UE

MME (MBMS)

E-UTRAN MBMS GW BMSC

AF

LTE-Uu

MBMS ROM

NG-RAN

NG-Uu

UPF

AMF SMF

EPS MBMS 

operating in 

radio resources 

of SNPN

5GS

Unicast For 

PLMN access

M3 Sm

M1

SGmb

xMB-C

xMB-U SGi-mb

N3

N6

N4

N2

N11


Figure 6.x.2.2-1: Network architecture for receiving eMBMS and independent unicast from 5GS for PLMN services
For UE that is connected via 5GS PLMN access, it can access the Application Function via the NG-Uu connections using unicast mechanism. In case the EPS MBMS system is in another PLMN than that of the 5GS, the Application Function would handle the interaction with the MBMS system owned by the SNPN authority. There are no UE impacts in this aspect.    
6.X.3
Procedures

Existing eMBMS system is used, the procedure as defined in TS 23.246 [xx] for Receive Only Mode (ROM) can be reused. 

6.X.4
Impacts on services, entities and interfaces

The UE needs to support Receive Only Mode operation for MBMS in EPS. 

There is no impact to 5GS for PLMN services, as it only provides unicast access to UE as normal.
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