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Abstract of the contribution: This paper proposes to include the TMGI pre-allocation procedure to complete Solution: Group message delivery using MBMS within the WI: GROUPE.
I
Introduction
TMGI-awareness is a must for the data delivery via MBMS bearer service; the UE should be informed of the TMGI (to be) used for the MBMS transmission. Unfortunately with respect to Solution: Group message delivery using MBMS, how the UE is (pre-)configured with a TMGI for group messaging is not clearly described.
Observation 1: TMGI allocation should be defined for the completeness of the solution.

The UE should be assigned of a TMGI before the group message delivery procedure is initiated. Alternatively, the UE may be notified of the TMGI during the group message delivery. The alternative is however attenuating the benefit of the solution since the UE should become available of data reception prior to the group messaging; why don’t we just let the UE receive the group message while it is ready to accept the TMGI?
Observation 2: The TMGI should be allocated in prior to the group message delivery initiation.

From the above observation, we propose:

Proposal 1: To define a TMGI pre-allocation procedure.

The application-level signaling between the SCS/AS and the UE would be a good medium for conveying the pre-allocated TMGI to the UE. The method would minimize impacts to the network. In the next section, we make a text proposal for the TMGI pre-allocation procedure in which the SCS/AS:

· Requests TMGI allocation to the BM-SC through the SCEF; and
· Informs the UE of the allocated TMGI.
II
Text proposal
5.1.3.2
Solution: Group message delivery using MBMS

5.1.3.2.1
General

Editor's Note:
Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 

This solution proposes how to use MBMS for group message delivery. This architecture can be re-used for general group message delivery purposes (not limited to MTC devices). The BM-SC (Broadcast Multicast Service Centre) allocates TMGI (Temporary Mobile Group Identity) for specific MBMS user service.

NOTE 1:
eMBMS supports only broadcast mode.
NOTE 2: eMBMS for EPS only supports E-UTRAN and UTRAN.

5.1.3.2.1.1
SCEF connected to BM-SC

In this solution, the SCEF is connected to the BM-SC. SCS/AS provides the content to be broadcasted and additional information to SCEF. In case SCEF and BM-SC are not co-located, MB2 interface between them is required. Figure 5.1.3.2.1.1-1 shows the group message delivery architecture. 
Editor's note:
It is FFS whether large amount of data can be provided from SCS/AS to SCEF.
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Figure 5.1.3.2.1.1-1: MBMS based group messaging architecture

SCEF needs to support the group messaging functionality including the following:

-
reception of a group message delivery request from SCS/AS;

-
ability to authorize control plane requests from an SCS/AS;

-
report to the SCS the acceptance or non-acceptance of the group message delivery request;

-
interrogation of the appropriate HSS, to:

-
determine if a SCS/AS is allowed to send group messaging and TMGI allocation requests for a particular group.

-
protocol translation, and forwarding towards the BM-SC/MBMS-GW of activate MBMS Bearer Request request;

-
generation of group messaging specific CDRs including group External Identifier and SCS Identifier and forwarding to CDF/CGF over instance of Rf/Ga;
-
trigger the session start procedure based on the service areas and the RAT(s);
-
reception of the TMGI allocation request from the SCS and forwarding the request to the BM-SC;

-
reception of the TMGI from the BM-SC and forwarding the request to the SCS.
5.1.3.2.1.2
TMGI pre-allocation
As the UE acquires PDN connectivity, e.g. via the attach procedure, a TMGI is pre-allocated to the UE per group. Figure 5.1.3.2.1.2-1 depicts the procedural flow for the TMGI pre-allocation.
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Figure 5.1.3.2.1.2-1: Procedural flow for TMGI pre-allocation
1. The UE provides the SCS/AS with the External Group Id though the application-level signaling.
2. If there is no assigned TMGI for the received External Group Id, the SCS sends the Allocate TMGI Request (External Group Id, SCS Id) message to the SCEF. The SCEF checks that the SCS is authorized to request TMGI allocation.
3. The SCEF sends the Subscriber Information Request (External Group Id and SCS Id) message to the HSS to determine if the SCS is authorized to request TMGI allocation for the group and to retrieve the related HSS stored "Routing information" including the identity of the BM-SC.
4. The HSS sends the Subscriber Information Response ("Routing information" including the BM-SC’s identity) message.
5. The SCEF sends the Allocate TMGI Request (External Group Id) to the BM-SC based on the information received from HSS. The BM-SC shall determine whether the GCS AS is authorized to receive the TMGI and allocates a TMGI. The BM-SC determines an expiration time for the TMGI.
6. The BM-SC sends the Allocate TMGI Response (TMGI, TMGI expiration) message to the SCEF.
7. The SCEF forwards the received TMGI and TMGI expiration to the SCS.
8. The SCS/AS signals the TMGI to the UE.
After the time indicated by the TMGI expiration, the SCS may perform Steps 2–8.
5.1.3.2.1.3
Group message delivery

[image: image3.emf] 

HSS  

SCEF  

BM - SC/MBMS - GW  

MME/SGSN  

UTRAN/EUTRAN  

UE  

2 .  Authorization  

3 .  Subscriber Information Request    

4 .  Subscriber Information Re sponse    

5 .  MBMS D elivery   Selection  

6 .  Activate MBMS Bearer   Request  

6 .  Session Start Request/Response  

8 .  Group messaging confirm  

6 .  Activate MBMS Bearer   Response  

7 .  Group messaging delivery  

9 .  Action in response to group messaging  

SCS /AS  

1 .  Group messaging request  


Figure 5.1.3.2.1.3-1: Procedure flows MBMS based group messaging
Operator could treat the trigger/messaging as a normal MBMS user service and use the "service announcement" (SMS, WAP, HTTP) as defined in TS 23.246 to distribute the related service information to the devices of specific group before the message delivery. The pre-configuration based approach may also be applied for the devices of specific group to get the related MBMS service information.
1.
The SCS/AS send the group messaging request (External Group Identifier, SCS Identifier, application layer content of the group message, location/area information, RAT(s) information, TMGI) message to the SCEF. The SCS may determine the IP address(es)/port(s) of the SCEF by performing a DNS query using the External Group Identifier or using a locally configured SCEF identifier/address. The location/area information indicated by the SCS may be the geographic area information.
2.
The SCEF checks that the SCS is authorised to send a group messaging request.

3.
The SCEF may send a Subscriber Information Request (External Group Identifier and SCS Identifier) message to the HSS/HLR to determine if SCS is authorized to send group messaging to the specific group.

4.
The HSS/HLR sends the Subscriber Information Response (Delivery Method(s), cause) message. HSS/HLR may indicate the group messaging delivery method e.g. MBMS, based on the subscription and/or policy. If the cause value indicates the SCS is not allowed to send a group messaging request to this group, or there is no valid subscription information, the SCEF sends a group messaging Confirm message with a cause value indicating the reason for the failure condition and the flow stops at this step. Otherwise this flow continues with step 5.
5.
The SCEF selects delivery procedure based on the information received from HSS/HLR and local policy.

6.
If MBMS delivery method is selected, SCEF send activate MBMS bearer request (MBMS service Area, TMGI) message to the BM-SC/MBMS-GW. MBMS-GW performs the session start procedure with MME/SGSN.

NOTE:
The SCEF maps between location/area information provided by the SCS and the MBMS service area for the distribution of the group message based on configuration in the operator domain.
Editor's note:
It is FFS how to handle the case when the location/area information from SCS/AS includes cell ID as the MBMS does not support broadcasting in cell granularity level.
7.
The SCEF transfers the group message content to the BM-SC/MBMS-GW. 
Editor's note:
It is FFS how to receive the message content if the UE is in Power Saving Mode.
8.
The SCEF sends a Group Messaging Confirm message to the SCS/AS to confirm that the Request has been accepted for delivery to the UE.

9.
In response to the received message, the UE takes specific actions that take into consideration the content of payload. This response typically involves initiation of immediate or later communication with the SCS/AS.

5.1.3.2.2
Impacts on existing nodes and functionality

Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

SCEF needs to support the group messaging functionality including the following:

-
reception of a group messaging request from SCS/AS;

-
ability to authorize control plane requests from an SCS/AS;

-
report to the SCS/AS the acceptance or non-acceptance of the group messaging request;

-
interrogation of the appropriate HSS, to:

-
determine if a SCS/AS is allowed to send group messaging and TMGI allocation requests for a particular group.

-
protocol translation, and forwarding towards the BM-SC/MBMS-GW of a group messaging request;

-
generation of group specific messaging CDRs including group External Identifier and SCS Identifier and forwarding to CDF/CGF over instance of Rf/Ga;
-
trigger the session start procedure based on the service areas and the RAT(s);
-
reception of the TMGI allocation request from the SCS and forwarding the request to the BM-SC;

-
reception of the TMGI from the BM-SC and forwarding the request to the SCS.
5.1.3.2.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
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