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1.
Discussion
This contribution aims to address open issues captured by Editor’s Notes in solution 16 in TR 23.700-47. 
Issue 1

Editor's note:
This solution requires that UEs provide accurate location information to the GCS AS to enable the GCS AS to determine where UEs are concentrated. Those location reports require that UEs are in connected state and may lead to capacity bottlenecks. It is ffs if this problem can be mitigated.
In fact the location information that is required is the cell-ids and MBS service areas in order for the GCS AS/MC AS to fulfill functionality in GCS AS (“MC service server”) similar to what is described in TS 23.280 for eMBMS:

10.11.4
Management of multicast media bearers

To activate the multicast media bearers the MC service server shall use the Activate MBMS Bearer procedure specified in 3GPP TS 23.468 [18] with the MC service server performing the GCS AS function. The MC service server shall activate MBMS bearers in broadcast areas where eMBMS capable UEs are or are expected to be located. For that, the MC service server shall use the MBMS SAI(s) and/or cell id(s) information to construct the MBMS broadcast area parameter in the Activate MBMS Bearer procedure.
To deactivate the multicast media bearers the MC service server shall use the Deactivate MBMS Bearer procedure specified in 3GPP TS 23.468 [18] with the MC service server performing the GCS AS function.

To modify multicast media bearers the MC service server shall use the Modify MBMS Bearer procedure specified in 3GPP TS 23.468 [18] with the MC service server performing the GCS AS function.

They are both available in LMS (see TS 23.280) and can be obtained by any MC service server. Configuration from LMS to LMS can determine the “granularity” and “frequency” of location reports that is required. 
Proposal: it is proposed to remove the EN and capture the location information that is needed and where it is defined.
Issue 2
Editor's note:
Whether the indication to the UE is needed/feasible is FFS.

The indication to provide 2 TMGIs to the UE would require extension of application/vnd.3gpp.mcptt-mbms-usage-info+xml, <announcement> element that is used to send MBMS announcement to the UE (see clause 14.2.2 of TS 24.389). The TMGI of the specific sevice is currently provided in SIP MESSAGE using the <TMGI> parameter. Whether the XML body will need to include one <announcement> element with multiple TMGIs pointing to the multicast and broadcast service content or multiple <announcement> elements can be decided in stage-3.

Proposal: it is proposed to remove the EN and indicate that the format of the MBS announcement to the UE will be decided in stage-3. Describe the necessary semantics.

Issue 3
Editor's note:
How this procedure can be optimised as the multicast reception provides higher quality and the network is not aware that the UE drops data and will continue to apply procedures for multicast distribution to the UE and reserve related resources is FFS.

Editor's note:
Details are FFS, e.g. whether UE needs to trigger the leave procedure defined in clause 7.2.2 of TS 23.247 [4], after it determines to use broadcast.

These two ENs relate to the same issue: that from network point of view it utilise resources for both multicast and broadcast for the same service and this is inefficient. It is therefore proposed to introduce a “suspend” procedure in NR similar to what is defined in TS 23.468 clause 5.4 for E-UTRAN (note: this is different to potential “suspend” that may be defined for RRC_Inactive reception). The procedure in E-UTRAN triggers the UE to switch from eMBMS to unicast (obviously eMBMS supports only broadcast mode), but in NG-RAN the absence of TMGI for multicast in the SIB can trigger the UEs that have announcement for broadcast for the same service to switch to broadcast and when explicit AS signalling is used (as in MAC CE broadcast in E-UTRAN) it can explicitly indicate to UE to switch to broadcast. This way the procedure can be in control of NG-RAN and determine the optimal mode. This addition though will have NG-RAN impacts which may not be desirable. It is therefore proposed to keep it optional and up to MNO whether to deploy the NG-RAN based switching or UE based. 
Proposal: Capture NG-RAN based switching procedure between multicast and broadcast mode and keep it optional whether UE based or NG-RAN based option is used. 

2.
Text proposal
It is proposed to agree the following changes vs. TS 23.700-47:
>>>>BEGINNING OF CHANGES<<<<
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6.16
Solution #16: Public Safety services offered over both Broadcast and Multicast transport
6.16.1
Description
6.16.1.1
General

This is a solution for Key Issue #6. 
5G Broadcast and 5G Multicast services cater and are optimal in different scenarios:
-
The more sparse the UEs receiving a same content are, the larger the service area, the more attractive using 5G Multicast is.

-
The more concentrated in an area the UEs receiving a same content are, the more attractive using 5G Broadcast may become.

This solution consists on identifying areas of concentrated number of UEs for which 5G Broadcast services would be the optimal transport, areas of sparse UEs receiving the same public safety service for which multicast transport would be useful. Configuring Broadcast service and Multicast service for the same public safety service, and allow the UE to decide whether to receive the public safety MBS content via broadcast service if available, or multicast session.
The solution relies on GCS AS (MCX AS) activates MBS broadcast session in broadcast service areas where MBS capable UEs are or are expected to be located. For that, the GCS AS (MCX AS) shall use the MBS SAI(s) and/or cell id(s) information to construct the MBS broadcast area parameter. LMS will configure the LMC as defined in TS 23.280 [7]  for the parameters to report and determine the “granularity” and “frequency” of location reports.

6.16.1.2
Functional description

NOTE 1:
The use of GCS AS in reference to this solution refers to stage-2 procedures defined in TS 23.468 [12] and are used for public safety IMS procedures defined in SA6 specifications for GC-1/MCPTT-1 interface. The interface between GCS AS and 5GC is not restricted to be MB2 only. Possible enhancements to other interfaces e.g. xMB, Nmb8 and Nmb10 are possible.

NOTE 2:
The term GCS AS is currently used in EPS only and not same in the context of this solution, the name to be used in 5GS only architecture is FFS.

The functional description of the solution is as follows:

1.
GCS AS requests to establish a Broadcast service in a "Broadcast" Service Area to 5GC via MBS Session Start for Broadcast procedure (see TS 23.247 [4] clause 7.3.1), where the Broadcast Service Area is an identified area where of concentrated large number of UEs.

2.
GCS AS also requests to establish a Multicast Service in a "Multicast" Service Area to 5GC via MBS Session Creation Procedure (see TS 23.247 [4] clause 7.1.1.2 or 7.1.1.3), where the Multicast Service Area is an identified area for Public Safety service that is larger than the Broadcast Service Area. Multicast and Broadcast service areas may overlap.

3.
GCS AS configures the UE with both the Multicast service information (with its respective MBS session ID/TMGI) and the Broadcast service information (with its respective MBS Session ID/TMGI) and indicates to the UE that they correspond to the same public safety service. This can for example be done by allowing to include 2 TMGIs instead of one in service description that is sent to the UE in SIP MESSAGE using the <announcement> parameter. The exact formatting and changes required to the XML format defined in TS 24.379 [x] will be decided in stage-3.

4.
Both Broadcast Service Area (as in Service announcement) and Multicast Service Area (as part of Service announcement or NAS signaling) may be known to UE.

5.
The UE may join the Multicast session based on the received information from the GCS AS.

6.
If UE based approach for the switching is used, when UE is in Broadcast Service Area, and the UE detects the Broadcast Service is available, the UE enables reception of Broadcast MBS session ID, and if already joined ignores reception of Multicast MBS session ID internally.

If NG-RAN based approach for the switching is used, the procedure in clause 6.16.2.3b is followed

7.
When the UE is outside Broadcast Service Area, and in Multicast Service area the UE receives MBS service in multicast mode. If not already joined, the UE initiates UE join procedure for the Multicast Session.
6.16.2
Procedures
6.16.2.1
GCS AS configuration of both Broadcast and Multicast Services
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Figure 6.16.2.1-1: GCS AS configuration of both Broadcast and Multicast Services
Figure 6.16.2.1-1 shows the order of procedure execution for a GCS AS to provide a same public safety service via broadcast session in a specific service area and via Multicast session in a larger service area.
NOTE:
In Figure 6.16.2.1-1 the 5GC CP (control plane) denotes for simplicity all transport 5GC NFs relevant to MBS procedures, e.g. MB-SMF, MB-PCF, SMF, AMF, NRF, etc.

1.
In order to establish a Multicast session, the GCS AS initiates MBS Session Creation as defined in either clause 7.1.1.2 of TS 23.247 [4] (for case without PCC) or clause 7.1.1.3 of TS 23.247 [4] (for case with PCC). The GCS AS receives Multicast Session information.

2.
The GCS AS may provide to UE(s) the Multicast session information necessary for the UE to join the Multicast session (i.e. TMGI for Multicast session).

3.
UE may trigger UE join and Session establishment procedure (see clause 7.2.1 of TS 23.247 [4]) using the TMGI for Multicast provided by GCS AS.

4.
When there is MBS data the GCS AS initiates MBS Session Activation for the Multicast TMGI (see clause 7.2.5.2 of TS 23.247 [4]). Step 4 may occur in parallel with steps 5 to 7.

5.
The GCS AS may decide to establish a Broadcast session in a specific service area, e.g. based on UE reports in GC1/MCPTT-1 interface and detection of large number of UE receiving the same public safety service in a same area.

6.
Based on the decision of step 5, the GCS AS initiates MBS session start for broadcast procedure as defined in TS 23.247 [4] for a Broadcast TMGI.

7.
The GCS AS provides to UEs the information for broadcast reception, including the TMGI allocated for the Broadcast session.

8.
A UE that has received both the Broadcast session information (including TMGI for Broadcast session) and Multicast session information (including TMGI for Multicast session) for the same service, determines whether to receive the public safety data via broadcast session or multicast session.

8.a.
If the UE detects that the Broadcast session is available, UE enables reception of Broadcast for the TMGI allocated for the broadcast session, and if already joined ignores reception of Multicast internally. The UE may ignore a paging with the TMGI allocated for the Multicast session.

8.b.
If the UE does not detect that Broadcast session is available, and the UE joined the multicast MBS session in step 3, when it receives paging during MBS session activation for the TMGI allocated for Multicast, the UE follows the behaviour defined in clause 7.2.5 of TS 23.247 [4].

6.16.2.2
UE switching from Broadcast Reception to Multicast Reception

When a UE that is receiving public safety data via Broadcast session detects that it has moved to a cell that is not providing the broadcast session i.e. the UE detects it has stepped out of the Broadcast service data or if NG-RAN based suspension and resumption is used the related multicast radio bearer is “resumed”, i, the UE proceeds as follows:
1.
If the UE had not joined yet the corresponding Multicast session, the UE triggers MBS join and Session establishment procedure (see clause 7.2.1.3 of TS 23.247 [4]) using the TMGI allocated for Multicast session.

2.
If the UE had already joined the corresponding Multicast session, the UE follows the procedures defined in TS 23.247 [4].

6.16.2.3
UE switching from Multicast Reception to Broadcast Reception (UE based)
When a UE that is receiving public safety data via Multicast session detects that it has moved to a cell that is providing the broadcast session, i.e. the UE detects it has stepped inside of the Broadcast service area, the UE proceeds as follows:
1.
While the UE is in CM-CONNECTED receiving the Multicast data, the UE should maintain this Multicast reception if still available. This avoids ping pongs when the UE steps in and out of the Broadcast service area.

2.
Following a CM-CONNECTED to CM-IDLE transition, the UE may decide to receive public safety data via Broadcast session, e.g. at next Broadcast Session Start.


6.16.2.3b
UE switching from Multicast Reception to Broadcast Reception (NG-RAN based)
The UE based option for switching from multicast reception to broadcast reception assumes that the same content is provided in the same cell using both multicast and broadcast delivery modes. 
In the case of congestion in multicast session, the related Multicast Radio Bearer (MRB) may also be 'suspended' by NG-RAN and the UE becomes aware in either of the following ways:

-
the UE can detect that MBS multicast delivery is no longer available when the related TMGI is removed from MCCH.

-
The UE receives an explicit indication broadcast from the NG-RAN (similar to what is defined for E-UTRAN in MBMS Scheduling Information in TS 36.300 [y] and TS 36.321 [z]), where it is informed that transmission for the multicast MBS bearer is going to be, or has been, suspended.
Editor's Note: The details of the AS procedures e.g. whether these are the only possible procedures or other procedures can be considered will be decided in RAN WGs. 

The procedure used by the UE in these scenarios is depicted in figure 6.16.2.3b -1.
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Figure 6.16.2.3b -1: Switching MBS Delivery to Broadcast following bearer suspension by NG-RAN
1. The UE has an ongoing group communication using MBS multicast mode.
2. The GCS AS decides to set up the Broadcast Delivery path for the downlink data for this service following the procedure in TS 23.247 [4] clause 7.3.1.
3.
NG-RAN (e.g. after detecting MBS congestion) decides to suspend one or more MBS bearer(s) (based on e.g. the ARP and/or on the counting results for the corresponding MBS service(s)), and trigger the migration of impacted UEs to receive DL data MBS broadcast mode, by either:

a)
explicitly informing those UEs that the MBS bearer has been, or is going to be, suspended by broadcasting an indication similar to what is defined for E-UTRAN in MBMS Scheduling Information in TS 36.300 [y] and TS 36.321 [z] (and removing the TMGI from the MCCH), or

b)
removing the TMGI of the MBS bearer that has been suspended from the MCCH.
Editor's Note: The details of the AS procedures e.g. whether these are the only possible procedures or other procedures can be considered will be decided in RAN WGs. 
4.
The UE detects the suspension of the corresponding MBS bearer service, but continues to monitor for MBS Multicast mode delivery. 

5.
The UE receives DL data by broadcast delivery and continues to monitor MBMS channels for resumption of the MBS bearer.
NOTE 1: UE receiving "suspend" signalling for the MBS bearer does not affect the UEs RRC state. For example if the UE is RRC_CONNECTED for other unicast services, continues to be in RRC_CONNECTED and switches to RRC_INACTIVE or RRC_IDLE based on existing RAN triggers. 
NOTE 2:
The data associated with the suspended MBS bearer continues to be delivered by the GCS AS on the corresponding multicast transport infrastructure towards NG-RAN (e.g. because it is still delivered via MBS in non-congested cells). This also allows a quicker resumption of the MBMS service when congestion is over.
6.16.3
Impacts on services, entities and interfaces.

On GCS AS:

-
Decision of delivery method, between multicast, broadcast and unicast with potentially different service areas:
-
Use of on UE reports in GC1/MCPTT-1 interface for decision.

-
Configuration of UE of both Broadcast and Multicast session for same service.

On UE:

-
Receive configuration from GCS AS of both Broadcast session with a TMGI and Multicast session with another TMGI for the same public safety service.

-
Decide between reception of public safety data over Broadcast session of over Multicast session.

-
Trigger switch from broadcast reception of public safety data and multicast reception of public safety data.

-
Trigger switch from multicast reception of public safety data and broadcast reception of public safety data.

On 5GC and NG-RAN:

-
No impacts for the UE based switching option.
-
New procedure and signalling in NG-RAN to perform “suspend” and “resume” of Multicast Radio Bearers for the NG-RAN based option as defined in clause 6.16.2.3b
>>>>END OF CHANGES<<<<
2

5GC CP
MB-UPF
NEF / MBSF
NG-RAN
GCS AS
MBSFT
UE
1.GCS AS triggered MBS Session Creation without PCC (TS 23.247 7.1.1.2) 
or with PCC (TS 23.247 7.1.1.3)
2.UE and GCS AS interaction, UE obtains Multicast information
5.GCS AS decision to establish Broadcast Session e.g. based on UE report (see clause 6.X.2.4)
6.GCS AS triggered MBS Session Start for Broadcast (TS 23.247 clause 7.3.1)
4. MBS Session Activation  (TS 23.247 7.2.5.2)
Multicast data
Broadcast data
8b. UE triggered Service Request for Multicast reception
(Steps 6-10 of MBS session activation procedure TS 23.247 clause 7.2.5)
8a. UE receives Broadcast data
3.UE Join and Session establishment (TS 23.247 7.2.1)
7.UE and GCS AS interaction, UE obtains Multicast information



5GC CP
MB-UPF
NEF / MBSF
NG-RAN
GCS AS
MBSFT
UE
5. UE receives Broadcast data
1.UE and GCS AS interaction, UE obtains Multicast information
3. Suspension Decision
4. Suspension Indication
2.GCS AS triggered MBS Session Start for Broadcast (TS 23.247 clause 7.3.1)



5GC CP
MB-UPF
NEF / MBSF
NG-RAN
GCS AS
MBSFT
UE
1.GCS AS triggered MBS Session Creation without PCC (TS 23.247 7.1.1.2) 
or with PCC (TS 23.247 7.1.1.3)
2.UE and GCS AS interaction, UE obtains Multicast information
5.GCS AS decision to establish Broadcast Session e.g. based on UE report (see clause 6.X.2.4)
6.GCS AS triggered MBS Session Start for Broadcast (TS 23.247 clause 7.3.1)
4. MBS Session Activation  (TS 23.247 7.2.5.2)
Multicast data
Broadcast data
8b. UE triggered Service Request for Multicast reception
(Steps 6-10 of MBS session activation procedure TS 23.247 clause 7.2.5)
8a. UE receives Broadcast data (ignores MBS session activation)
3.UE Join and Session establishment (TS 23.247 7.2.1)
7.UE and GCS AS interaction, UE obtains Multicast information



