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* * * First Change * * *

4.2.3
Roaming architecture

Figure 4.2.3-1 shows a high level view of the architecture applicable for the Home routed roaming model for Unicast Delivery. For MBMS Delivery, BM-SC in the V-PLMN has a direct MB2 connection with the GCS AS.
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Figure 4.2.3-1: Home routed roaming model 
Figure 4.2.3-2 shows a high level view of the architecture applicable for the Local Breakout roaming model for Unicast Delivery. For MBMS Delivery, BM-SC in the V-PLMN has a direct MB2 connection with the GCS AS.
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NOTE:
The use of other mechanisms beside S9 to reach vPCRF, as allowed by TS 23.203 [6], shall not be excluded.
Figure 4.2.3-2: Local Break Out model 
* * * Second Changes * * *

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 DL data over unicast moves into MBMS coverage. During the switching process, the UE simultaneously receives data from both unicast and MBMS, so there is no service interruption.
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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 MCH and the data from the MBMS bearer corresponding to the TMGI over MTCH.

4.
The UE receives DL data by MBMS Delivery.

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

6.
The UE notifies the GCS AS via GC1 that it is in MBMS coverage and receiving the MBMS bearer service corresponding to the TMGI. The GCS AS stops sending the data over by Unicast Delivery to this UE. The UE now receives the content only by MBMS Delivery.

* * * Third Changes * * *

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 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 via GC1 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 DL data by Unicast Delivery and by MBMS Delivery.

7.
The UE stops monitoring 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 DL 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 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 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 via GC1 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 MCCH and thus determine that it is back in MBMS coverage for the MBMS bearer service.

* * * Forth Changes * * *

A.2.2
Use of Pre-established MBMS bearers

In this scenario, the GCS AS pre-establishes MBMS bearer(s) in certain pre-configured areas before the start of the group communication session. When a UE originates a request for group communication for one of these areas, the pre-established MBMS bearer(s) is used for the DL traffic.
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Figure A.2.2-1: Use of Pre-established MBMS Bearers

1.
The GCS AS pre-establishes the MBMS bearers for the group communication session according to the procedures defined in clause 5.1.2.3.1. The BM-SC returns the MBMS service description associated with the MBMS bearer(s) to the GCS AS.

2.
The UE establishes a group communication session with the GCS AS. The GCS AS passes the service description associated with the MBMS bearer service to the UE. The UE obtains the TMGI(s), identifying the MBMS bearer (s), from the service description.

3.
The UE starts monitoring the MSI and MCCH of received MBSFN broadcast(s) for the TMGI(s).

4.
Having detected a TMGI on MCCH the UE monitors the MSI and receives the DL data on the MTCH corresponding to the TMGI.

A.2.3
Use of Dynamic MBMS bearer establishment

In this scenario, the GCS AS uses a unicast bearer for communication with the UE on the DL at the start of the group communication session. When the GCS AS decides to use an MBMS bearer for the DL data, the GCS AS establishes one using the procedures defined in clause 5.1.2.3.1. The GCS AS provides the service description associated with MBMS bearer(s), obtained from the BM-SC, to the UE. The UE starts using the MBMS bearer(s) to receive DL data and stops using the unicast bearer for the DL data.
NOTE:
The GCS AS logic for determining when to establish the new MBMS Delivery bearer is implementation specific. For example, the GCS AS could decide to establish the MBMS delivery based on the location of the UE's that are a part of the group communication session.
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Figure A.2.3-1: Use of Dynamic MBMS Bearer Establishment

1.
The UE establishes a group communication session with the GCS AS.

2.
The downlink data is sent by Unicast Delivery.

3.
The GCS AS establishes the MBMS bearer(s) for the group communication session according to the procedures defined in clause 5.1.2.3.1. The BM-SC returns the service description associated with the MBMS bearer(s) to the GCS AS.

4.
The GCS AS provides the service description associated with the MBMS bearer(s) to the UE. The UE obtains the TMGI(s) from the service description.

5.
The UE starts monitoring the MSI and MCCH of received MBSFN broadcast(s) for the TMGI(s).

6.
Having detected a TMGI on MCCH the UE monitors the MSI and receives the DL data on the MTCH corresponding to the TMGI.

7.
The UE notifies the GCS AS that it is receiving the data over MBMS for the given TMGI. The GCS AS stops sending DL data over unicast to the UE.

* * * End of Changes * * *
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