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1. Introduction
This pCR is proposed to introduce a new solution to key issue #13 on data delivery over broadcast MBS session. 
2. Reason for Change
In TS 23.247, the service continuity about UE mobility is not supported as indicated below:

6.3.2
Mobility of Broadcast MBS session

The UE receives the same Broadcast MBS service in the target NG-RAN if the same MBS session is established with 5GC Shared MBS traffic delivery method in the target NG-RAN node.
NOTE:
When the UE moves out the Broadcast MBS service area, how the UE get the same content via application level is out scope of 3GPP.

For the broadcast MBS session, RAN has provided the similar mechaism as LTE MBMS/SCPTM. RAN defines the MCCH channel for 5G MBS broadcast, so the legacy mechanism defined in SA6 can be reused, i.e., UE utilizes the similar way to detection whether it is able to receive over broadcast by e,g Measurement of signal quality of MCCH channel. Further , the MC service client reports the broadcast reception quality to the MC service server. And the MC service server could make the decision whether to deliver the data over the broadcast or not based on those reports.
So this pCR is proposed to introduce the procedure for the MC service sever to be notified about the broadcast reception quality and determine to deliver the data via the unicast delivery to the MC service UE suffering bad broadcast reception quality due to e.g., moving out of the broadcast service area.  And when UE moves back to the broadcast service area, the MC service client again reports it is able to receive the broadcast, and the MC service server can determine to stop the unicast delivery.
3. Conclusions

4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.783 v1.3.0.
* * * First Change * * * *

6.x
Solution x: Data delivery over broadcast MBS session 
6.x.1
Description
This solution is to address the key issue #X on MC service data delivery over broadcast MBS session in following aspects :

4)
how to maintain the service continuity when swiching between 5G MBS delivery and unicast delivery.
This solution is based on the transport only mode. 

This solution provides the procedure which allows the MC service client to report the broadcast reception quality to the MC service server which is used to make the decision whether to resume the unicast delivery to the MC service UE(s) which suffering bad broadcast reception quality due to e.g., move out of the broadcast service area. 

An MC service client monitors the broadcast MBS session to receive MC service data. Based on the received quality (e.g. radio level quality, RTP packet loss), the MC service client needs to inform the MC service server that the MC service client is able to receive the MC service media on the broadcast MBS session with sufficient quality or not. 

This estimation of the broadcast reception quality may be dependent on for example the modulation and coding scheme (MCS) and measurements from the reference signals from the NG-RAN node(s), RTP packet loss, BLER of the received data.
6.x.1.1
Procedures
The procedure in figure 6.x.1.1-1 illustrates the UE is receiving data via broadcast MBS session and suffers bad broadcast reception quality due to e.g., moving out of the broadcast service area. It shows only one of the receiving MC service clients receiving the broadcast MBS session.

Pre-conditions:

1. The MC group communication is ongoing and the MC service data (e.g., DL media, application layer control signallings) is transmitted via broadcast MBS session.
2. The MC service client is receiving the MC service data (e.g., DL media, application layer control signallings) via the broadcast MBS session.
3. The MC service client(s) already have the associated information (e.g., SDP) to receive the unicast delivery during the group communication establishment phase.
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Figure 6.x.1.1-1: Service continuity from broadcast to unicast 

1.
An MC service group communication session is ongoing and the DL data is transmitted over broadcast MBS session.

2.
The MC service clint detects that it suffers bad broadcast reception due to e.g., moving out of the broadcast service area of the announced TMGI. The MC service client may determine the broadcast reception quality by using the BLER of the received data. When no data is received, the quality estimation can consider the reference signals and the modulation and coding scheme (MCS).

3.
The MC service client sends MBS listening status report which indicates the broadcast reception quality associated with the TMGI is not sufficient to receive data. The MC service client may also map the determined broadcast reception quality to a broadcast reception quality level. The broadcast reception quality level indicates at which specific broadcast reception quality level the MC service media has been received. 
Editor’s note: Whether this broadcast reception quality level is per MBS session or per media stream or just per MBS QoS flow is FFS.
NOTE 1:
The set of MBS reception quality levels and the mapping of the determined broadcast reception quality to those levels are implementation.

 4.
The MC service server based on the report from the participant, determines that the UE is not able to receive the data or the QoS requirements is not satisfied. The MC service server determines to send the MC service data (e.g., DL media, application layer control signallings) via the unicast delivery to the reported MC service client.
5.
If the unicast QoS flow is not satisfied, the MC service server interacts with the 5GC to update the QoS requirements.
6.
The MC service server sends the MC service data via the unicast delivery towards the MC service client which suffers bad broadcast reception quality. 

7.
The MC service client then receives the DL MC service via both the unicast delivery. 

The procedure in figure 6.x.1.1-2 illustrates the UE which is switched to unicast delivery after leaving the broadcast service area and again enters into the broadcast service area where the NG-RAN is broadcasting the MC service data of the ongoing group communication. The MC service client now is able to receive the broadcast data again. It shows only one of the receiving MC service clients receiving the broadcast MBS session.

Pre-conditions:

1. The MC group communication is ongoing and the MC service data (e.g., DL media, application layer control signallings) is transmitted via broadcast MBS session in the broadcast service areas.
2. The MC service client is receiving the MC service data (e.g., DL media, application layer control signallings) via the unicast delivery.
3. The MC service client has already received the broadcast MBS session service announcement, MapGroupToMBSsession information and enters into the broadcast service area again. 
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Figure 6.x.1.1-2: Service continuity from unicast back to broadcast

1.
An MC service group communication session is ongoing and the the broadcast MBS session is used to deliver the MC service data of the group communication. The MC service client is receiving the MC service data via the unicast delivery.

2.
The MC service client detects that it is able to receive the broadcast data due to e.g., moving into the broadcast service area of the announced TMGI. The MC service client may determine the broadcast reception quality by using the BLER of the received data. When no data is received, the quality estimation can consider the reference signals and the modulation and coding scheme (MCS).

3.
The MC service client sends MBS listening status report which indicates the broadcast reception quality associated with the TMGI is sufficient to receive data. The MC service client may also map the determined broadcast reception quality to a broadcast reception quality level. The broadcast reception quality level indicates at which specific broadcast reception quality level the MC service media has been received. 
Editor’s note: Whether this broadcast reception quality level is per MBS session or per media stream or just per MBS QoS flow is FFS.
NOTE 1:
The set of MBS reception quality levels and the mapping of the determined broadcast reception quality to those levels are implementation.

4.
Based on the MapGroupToMBSsession received before, the MC service client receives the DL MC service via both the broadcast MBS session and the unicast delivery.
NOTE 2:
If any information about the broadcast MBS session stream has changed, the MC service server provides the MapGroupToSession again. 
5.
The MC service server based on the report from the participant, determines to stop sending the MC service data (e.g., DL media, application layer control signallings) via the unicast delivery to the reported MC service client. After then, the MC service client receives the MC service data only via the broadcast MBS session.
6.x.1.2
Information flows 

6.x.1.2.1
MBS listening status report

Table 6.x.1.2.1-1 describes the information flow of MBS listening status report from the MC service client to the MC service server.

Table 6.x.1.2.1-1: MBS listening status report

	Information element
	Status
	Description

	MBS session ID(s)
	M 
	The identity of the broadcast MBS session(s) being monitored. It is the TMGI type.

	MC service ID
	M
	Identity of the MC service user who is reporting the session status

	MBS listening status 
	M
	The broadcast listening status per TMGI.

	MBS reception quality level
	O
	The reception quality level 

	Unicast listening status
	O
	The unicast listening status associated with the unicast delivery.

	NOTE:
The set of quality levels helps service continuity in broadcast scenarios. A reception quality level may help to make an efficient switching decision to unicast delivery. How these levels are used is implementation specific.


6.x.2
Impacts on existing nodes and functionality

MC service client and MC service server need to support the MBS listening status report.

6.x.3
Solution evaluation

This solution enables the service continuity when UE is moving out of the broadcast service area and re-enter the broadcast service area again by reporting the broadcast reception quality to the the MC service server. Further the MC service server can determine whether to stop or resume the unicast delivery toward the reported MC service client.
Editor’s note:
If the related MBS features defined in the final 23.247 is not mature to support this procedures and impacts on the feasibility of the solution, this solution should be re-evaluated.
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