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Abstract of the contribution: This contribution proposes a solution for UE broadcast message reception.    
1. Discussion 

In the last meeting, a new Key Issue of Support of broadcast over NG-Uu has been introduced:
	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.


1.1. Broadcast Parameter Provisioning to UE
For parameter provisioning for broadcast services over Uu Interface, the existing mechanism in TS 23.285 Clause 4.4.1.2.2[5] can be reused, due to using the E-UTRAN broadcast. And based on the provisioning, UE can realize that it should receive the broadcast message over E-UTRAN, e.g. based on Frequency of E-UTRAN in USD.

1.2. Broadcast Message Reception over Uu Interface
If the parameters about broadcast are pre-configured in UE, UE can select the E-UTRAN as the Uu RAT when RAT selection/reselection, based on the eV2X services using broadcast to transmit messages.
If the parameters about broadcast are not pre-configured in UE, UE may select the NR as the Uu RAT at first. After UE’s registration to 5GC, UE can obtain the provisioning about broadcast over Uu from V2X CF or V2X application server. When it needs to use the eV2X broadcast service over Uu, there are the following options about UE behaviour:

Option 1: UE still uses NR as Uu RAT.

UE still transmit/receives messages of the other services over NR as usual. Meanwhile, UE receives broadcast messages from E-UTRAN. By synchronization and reading system information of E-UTRAN, UE can receive broadcast messages without establishing RRC connection with NG-eNB. 

When UE is in Idle mode, UE still selects a NR cell as the serving cell while receiving broadcast messages from E-UTRAN.
But, this solution has higher requirements on UE’s RF capability, e.g. two RF transceivers.  

Option 2: UE changes the Uu RAT from NR to E-UTRAN

Since the 5GC broadcast architecture has not been designed, the solution can be developed in the following directions:

1. UE is in connected mode

When there is broadcast messages of eV2X service to be send, the SMF notifies AMF and the AMF notifies UE and gNB that there are broadcast messages send to UE. Then gNB initiates the measurement, selects a NG-eNB as the target RAN, then handovers UE.
2. UE is in Idle mode

When there is broadcast messages of eV2X service to be send, the SMF notifies AMF and the AMF sends paging message to RAN with a broadcast indication. Then RAN pages UE also with a broadcast indication. When UE receives the paging message, UE knows it should select a NG-eNB as a serving cell and receives the broadcast messages from the NG-eNB.
2. Proposal
The following solution is proposed to the TR 23.786.
FIRST CHANGE

6.x
Solution #x: Broadcast Message Reception over Uu Interface
6.x.1
Functional Description
This solution addresses Key Issue #11 “Service Authorization and Provisioning to UE over NG-Uu reference point” and Key Issue #14 “Support of broadcast over NG-Uu”. 
It is based on TS 23.285 Clause 4.4.1.2.2 [5]. This solution applies for all the options of eV2X architecture.

6.x.2
Procedures
6.x.2.1
Policy/Parameter Provisioning for Broadcast Services over Uu Interface
The following information for broadcast may be configured in V2X Control Function and optionally provisioned to the UE for eV2X communications:

1)
PLMNs in which the UE is authorized to use eV2X broadcast services.

-
Corresponding eV2X USD(s) for receiving eV2X broadcast services in the PLMN. 
NOTE:
NR broadcast is out of scope of this specification and only the scenario of E-UTRAN connected to 5GC is considered.
2)
Mapping of the V2X services, e.g. PSID or ITS-AIDs of the V2X application to:

-
V2X Application Server address (consisting of IP address/FQDN and UDP port) for unicast;

-
V2X USD for MBMS.

6.x.2.1.1
User Service Description for eV2X Communication (eV2X USD)
For eV2X broadcast message reception, eV2X USD per PLMN for eV2X services is required for the UE. The information listed in the following table is included in USD.
Table 6.x.2.2-1: Information for V2X USD

	Information element
	Description

	TMGI
	TMGI information

	List of service area identifier
	A list of service area identifier for the applicable eV2X broadcast area.

	Frequency of E-UTRAN
	Identification of frequency of E-UTRAN broadcast.


Based on eV2X USD, UE can know how to receive the eV2X broadcast message.
6.x.2.2
 Broadcast Message Reception over Uu Interface

If the parameters about broadcast are pre-configured in UE, UE can select the E-UTRAN as the Uu RAT when RAT selection/reselection, based on the eV2X services using broadcast to transmit messages.

If the parameters about broadcast are not pre-configured in UE, UE may select the NR as the Uu RAT at first. After UE’s registration to 5GC, UE can obtain the provisioning about broadcast over Uu from V2X CF or V2X application server. When it needs to use the eV2X broadcast service over Uu, there are the following options about UE behaviour:

Option 1: UE still uses NR as Uu RAT.

UE still transmit/receives messages of the other services over NR as usual. Meanwhile, UE receives broadcast messages from E-UTRAN. By synchronization and reading system information of E-UTRAN, UE can receive broadcast messages without establishing RRC connection with NG-eNB. 

When UE is in Idle mode, UE still selects a NR cell as the serving cell while receiving broadcast messages from E-UTRAN.
But, this solution has higher requirements on UE’s RF capability, e.g. two RF transceivers.  

Option 2: UE changes the Uu RAT from NR to E-UTRAN
1. UE is in connected mode

When there is broadcast messages of eV2X service to be send, the SMF notifies AMF and the AMF notifies UE and gNB that there are broadcast messages send to UE. Then gNB initiates the measurement, selects a NG-eNB as the target RAN, then handovers UE.

2. UE is in Idle mode

When there is broadcast messages of eV2X service to be send, the SMF notifies AMF and the AMF sends paging message to RAN with a broadcast indication. Then RAN pages UE also with a broadcast indication. When UE receives the paging message, UE knows it should select a NG-eNB as a serving cell and receives the broadcast messages from the NG-eNB.
Editor's Note: the detailed procedures are FFS and depends on how the 5GC broadcast architecture is designed.
6.x.3
Impact on existing entities and interfaces
Editor's Note: Impact are FFS.
6.x.4
Topics for further study

Editor's note:
This clause describes topics for further study.
6.x.5
Conclusions

Editor's note:
This clause provides conclusions of the solution.
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