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6.x
Solution X – GCSE architecture enabled through IMS
6.x.1
Functional Description

6.x.1.1 Solution Description
The architecture for GCSE server is based on IMS.  Following are the high level overview of the architecture.
* GCSE server is an application server to the IMS.  GCSE interfaces to the IMS using the ISC [23.228] interface.

* eMBMS is used for downlink communication.  BM-SC is notified through PCRF for setting up group sessions.

* PCRF is used for creating/modify/deleting MBMS bearers. PCRF provides additional policy control that is needed by the operator.
* Uplink communication is based on unicast.
* Downlink could be on Unicast where eMBMS is not available.
6.x.1.3 Group identifier

GCSE group identifier is based on SIP URI.  Group identifier needs to be unique across PLMN.  Following are the scenario’s of the UE and it’s corresponding PLMN.

Figure 6.x.1.3-1 shows two UE’s part of the same Group in the same PLMN.
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Figure 6.x.1.3-1: UE’s belong to the same PLMN belonging to the same group

Figure 6.x.1.3-2 shows two UE’s across PLMN and part of the same group.
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Figure 6.x.1.3-2: UE’s belong to the same PLMN belonging to the same group

Figure 6.x.13-3 shows a UE that is roaming in another PLMN and part of the same GCSE group.
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Figure 6.x.1.3-3: UE’s belong to the same PLMN belonging to the same group

Group identifier is built on SIP URI with the specific format as shown in Figure 6.x.1.3-4 to solve the different scenarios as described above.
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Figure 6.x.1.3-4: UE’s belong to the same PLMN belonging to the same group

Examples of GCSE could be:

SantaClaraFireStation7@GCSE.mnc001.mcc002.3gppnetwork.org
SantaClaraIncident9009@GCSE.mnc001.mcc002.3gppnetwork.org
MCC & MNC is the home PLMN where the GCSE group is maintained.
6.x.1.4 Solution Architecture
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Figure 6.x.1.4-1: GCSE enabled thourgh IMS

New reference points
Rxsc:  PCRF interface to the GCSE Application Server. The interface is used to carry the Group media capabilities and required bandwidth information to the PCRF.
Gxsc: PCRF interface to the BM-SC that provides setting/modifying and deleting group multimedia.

GC1:  GC1 interface will be the SIP Gm interface.
GC2: GC2 interface will carry the Media that needs to be sent to the UE’s.  
6.x.2
Procedures

6.x.2.1 Subscribing to a GCSE group
Figure 6.x.2.1-1 shows UE subscribing to the GCSE group.  GCSE group identifier is a SIP URI identifier.  UE’s that are part of the group can SUBSCRIBE to that group.

UE’s that don’t have the knowledge of the group will be notified by the GCSE server on their subscriptions.
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Figure 6.x.2.1-1: Subscribing to GCSE group

1.a through 1.d:  UE SUBSCRIBES to the GCSE group and the GCSE server acknowledges the subscription.  UE can subscribe to multiple GCSE groups.
2.a through 2.d: UE notifies on any changes to the group, this notification could include group characteristics or could include group members.
6.x.2.2 Starting Group Communication from an Active Group Member
Figure 6.x.2.2-1 shows the sequence of starting a group communication. One of the group members starts the group communication.
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 Figure 6.x.2.2-1: Starting group communication.

1.a through 1.b:  UE that is part of the Group sends an INVITE to the GCSE group.  GCSE group identifier is used for the INVITE.

2.a through 2.b:  GCSE server sends Session Start Request to PCRF which in turns sends the request to the BM-SC to setup the group communication.  GCSE server can optionally send information about all the group members that belong to the same PLMN.  BM-SC acknowledges setting up the Multicast group.
This step is optimized to send information about all the group members to the PCRF and to BM-SC.  This setup is done to meet the requirement of 200/300 msec max setup delays.

3.a through 3.b: GCSE server accepts the INVITE and sends media parameters to the UE.
Note: Multi PLMN session setup is FFS.
6.x.2.3 UE joining Group Communication explicitly
Figure 6.x.2.3-1 shows the flow where the UE is explicitly joining the group communication.  UE either can explicitly join the group communication or could be implicitly be done by the GCSE server as in section 6.x.2.4
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 Figure 6.x.2.3-1: UE joining the group.
1.a through 1.b:  UE part of the GCSE group (either known by the UE or been told by the GCSE server) sends INVITE  to the GCSE group (for example: gcsegroup@firstresponder.com) to be a listener.  Media parameters of the INVITE could be setup for recvonly.
2.a through 2.d:  This is an optional step where a UE is being added dynamically to the GCSE group. GCSE server can update the PCRF with the new UE that’s being added to the group. 

3.a through 3.b:  GCSE server accepts the INVITE with the session info.
6.x.2.4 GCSE adding UE’s to the Group Communication
Figure 6.x.2.4-1 shows the flow where the UE is implicitly been added to the Group communication by the GCSE server.  This methodology allows GCSE server to add members to the GCSE group.  UE can either join the group as mentioned in section 6.x.2.3 or by the GCSE server as mentioned in this section.
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Figure 6.x.2.4-1: GCSE server setting up the UE for Group communication.
1.a through 1.b:  One of the UE’s, UE1 start the Group communication  by sending INVITE to the GCSE group (for example: gcsegroup@firstresponder.com)

2.a through 2.d:  GCSE server sends SessionStartReq (including all the UE’s that are part of the group) and BM-SC sets the communication and acknowledges the same.
3.a through 3.b:  GCSE server acknowledges the UE1with the session info.

4.a through 4.d:  GCSE server sends INVITE to each and every UE that is part of the GCSE group with the Session Info, UE2 acknowledges by accepting the INVITE.
6.x.2.5 GCSE server notifying UE to be part of the group.
Figure 6.x.2.5-1 shows the flow where the GCSE server notifies the UE about the group membership.  This flow is used where the operator dynamically adds anUE to be part of the group.
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Figure 6.x.2.5-1: GCSE notifying UE of the groups.

1.a through 1.d:  GCSE server sends MESSAGE to the UE informing about the group membership.  UE acknowledges the membership.

2.a through 2.d: UE subscribes to the Group membership that was notified in the earlier step.
3.a through 3.d: GCSE server NOTIFY the UE about the Group characteristics, group members etc
<<< END CHANGE>>>>>>>
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