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5.2
Specific usage of EPS Bearers for GCS
Each UE participating in the Group Communication Service uses one or multiple EPS bearers for exchanging application signaling and data with the GCS AS. The EPS bearer services are specified in TS 23.401 [5] and TS 23.203 [6].
In order to enable GCS, a PDN connection needs to be established that can be used for GC1 signaling exchange. When the PDN connection gets established the PCC functionality determines a QCI and an ARP for the default bearer, which may be used for GC1 signaling. Alternatively, during PDN connection establishment a dedicated bearer may be established for GC1 signaling by configuring PCC rules accordingly.

A GCS UE may join multiple GCS groups, which are served by one or more EPS bearers. The GCS AS determines the service characteristics, e.g. media or flow description and priority, which are used by the PCRF to determine the EPS bearer configuration appropriate for GCS. The GCS AS updates the PCRF with service characteristics to initiate any required update of the EPS bearer configuration, e.g. when the UE joins or leaves a GCS group or when a GCS data exchange starts or stops.

Whenever the UE's bearer configuration needs to be updated, the GCS AS provides the updated or new service characteristics to the PCRF. From the service characteristics the PCRF determines the required bearer configuration, including QCI and ARP, and adjusts the UE's EPS bearers accordingly. Operator policies determine whether the PCRF modifies already established bearers or whether the PCRF establishes dedicated bearer(s) with the determined bearer characteristics.

The PCRF is not aware of the GCS group(s).

To obtain the responsiveness desired for GCS the GCS UE shall signal the Idle Mode DRX value to the MME, using the procedures described in TS 23.401 [5]. The EUTRAN derives from the QCI the configuration for delivering an equivalent responsiveness in Connected Mode.

5.3
Service continuity
5.3.1
General

This clause provides flows and procedures for switching from Unicast Delivery to MBMS Delivery and vice-versa. In the flows, the need for service continuity is determined and executed by the UE. In the make-before-break flows, the UE may simultaneously receive the same downlink data on both unicast and MBMS bearers. In such scenarios, it is up to the application to manage duplicate detection.

5.3.2
Switching from Unicast Delivery to MBMS Delivery

Figure 5.3.2-1 shows the procedures for service continuity when a UE which is receiving downlink data over unicast moves into MBMS coverage. During the switching process, the UE simultaneously receives data from both unicast and MBMS, so that there is no service interruption.


[image: image1.emf] 

   

UE  

BM  -  SC  

GCS AS  

4  .    DL data over MBMS  

2  .    DL data over unicast  

3  .    Detects  it has   

entered MBMS   

coverage and starts    

receiving data from   

MTCH  

5  .    Simultaneously   

receives data over   

unicast    &    MBMS  

1  .    Ongoing Group Session  

6  .    UE notifies GCSE AS to stop sending unicast flow  


Figure 5.3.2-1: Switching from Unicast Delivery to MBMS Delivery

1.
The UE has an on going group communication and the GCS AS informs the UE, over GC1, of the availability of MBMS Delivery and of the corresponding TMGI of the MBMS bearer service.

2.
The UE is receiving downlink data by Unicast Delivery.

3.
The UE detects it has entered MBMS coverage and starts receiving MBMS Scheduling Information over the MCH and the data from the MBMS bearer corresponding to the TMGI over the MTCH.

4.
The UE receives downlink data by MBMS Delivery.

5.
The UE simultaneously receives data by Unicast Delivery and MBMS Delivery.

6.
The UE notifies the GCS AS that it is in MBMS coverage and receiving the MBMS bearer service corresponding to the TMGI. The GCS AS stops sending the data by Unicast Delivery to this UE. The UE now receives the content only by MBMS Delivery.

5.3.3
Switching from MBMS Delivery to Unicast Delivery

5.3.3.1
General

This clause defines the following two procedures for service continuity for switching from MBMS Delivery to Unicast Delivery:

-
MBMS Delivery to Unicast Delivery (make-before-break).
-
MBMS Delivery to Unicast Delivery (break-before-make).

5.3.3.2
MBMS Delivery to Unicast Delivery (make-before-break)

Figure 5.3.3.2-1 shows the procedure for service continuity when a UE is about to move out of MBMS coverage. In this procedure, the UE detects that is about to move out of MBMS coverage and elects to receive data over unicast while still within MBMS coverage. During the switching process, the UE simultaneously receives data from both unicast and MBMS, so that there is no service interruption.
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Figure 5.3.3.2-1: Switching from MBMS Delivery to Unicast Delivery (make-before-make)

1.
The UE has an ongoing group communication.

2.
The UE is receiving downlink data by MBMS Delivery.

3.
The UE detects that it is about to move out from MBMS coverage, for the corresponding MBMS bearer service, through implementation-specific methods. For example, the UE can determine it is about to move out of MBMS coverage by detecting poor MBSFN signal quality.

4.
The UE notifies the GCS AS that it may move out of MBMS coverage and the GCS AS sets up a unicast flow.

5.
The GCS AS now sends the downlink data by Unicast Delivery to this UE.

6.
The UE simultaneously receives downlink data by Unicast Delivery and by MBMS Delivery.

7.
The UE stops monitoring the MCCH and ceases to receive the downlink data by MBMS Delivery but continues receiving data by Unicast Delivery.

5.3.3.3
MBMS Delivery to Unicast Delivery (break-before-make)

Figure 5.3.3.3-1 shows the procedure for service continuity when a UE has moved out of MBMS coverage. Here the UE starts receiving downlink data over unicast after it has stopped receiving data over MBMS, so there may be some service interruption.

This procedure is used by the UE to handle loss of MBMS Delivery due to a variety of reasons, including MBMS resource congestion in E-UTRAN resulting in pre-emption of the MBMS bearer service as described in clause 5.4.
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Figure 5.3.3.3-1: Switching from MBMS Delivery to Unicast Delivery (break-before-make)

1.
The UE has an ongoing group communication.

2.
The UE is receiving downlink data by MBMS Delivery for an MBMS bearer service which is identified by a TMGI.

3.
The UE detects it is out of MBMS coverage for that TMGI and, therefore, is unable to receive any data by MBMS Delivery for the corresponding MBMS bearer service.

4.
The UE notifies the GCS AS that it has moved out of MBMS coverage for the MBMS bearer service corresponding to the TMGI and the GCS AS sets up a unicast flow.

5.
The GCS AS sends the downlink data by Unicast Delivery.

6.
The UE monitors the SIBs in order to detect the TMGI on the MCCH and thus determine that it is back in MBMS coverage for the MBMS bearer service.

5.4
Priority and pre-emption for group communication
The priority level defined at the application layer is for priority and pre-emption purposes. The GCS AS provides the priority information to the PCRF and BM-SC. It is mapped by the PCRF and the BM-SC to the ARP parameter under the consideration of the respective EPS network.

In the case of Unicast Delivery, if the priority of a particular application Group Communication session changes, the GCS AS triggers an EPS bearer update via the Rx interface.

In the case of MBMS Delivery, if the priority of an MBMS bearer needs to be changed, based upon a GCS AS decision to change the priority level, the GCS AS performs either:

-
The Modify MBMS Bearer procedure in clause 5.1.2.4; or

-
A new Activate MBMS Bearer procedure and a Deactivate MBMS Bearer procedure replacing the old MBMS bearer service with a new one.
In certain network conditions such as congestion, the bearer used for group communication service may be pre-empted.

-
In the case of Unicast Delivery, the GCS AS is notified by the PCRF of unicast bearer release.
-
In the case of MBMS Delivery, the related MBMS bearer may be 'suspended' by E-UTRAN, i.e. packets are dropped at the eNB without any message sent from eNB to BM-SC. The UE can detect that MBMS Delivery is no longer available when the related TMGI is removed from the MCCH. The UE shall treat this scenario in the manner as defined in clause 5.3.3.3.
	END of CHANGES
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