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Abstract of the contribution: This P-CR proposes a solution for the selection of the method for delivery of Group Messages to a group of devices. Group messages are delivered to the UEs based on the capabilities of the PLMN across different service areas. Message delivery method selection is performed at SCEF. 
Discussion
This paper is resubmission of paper S2-143017 from SA2#105 meeting:
Applications generally involve group of devices, with each group involving 100s or 1000s of devices. This paper proposes a method for the delivery of Group Messages using different message delivery mechanisms to a group of devices (UEs) within a geographic area. It is possible that the UEs that are members of the same Group may have different capabilities. The messages may also need to be delivered across different areas of the same PLMN with different capabilities, different radio access technologies or even spread across different PLMNs. 

As specified for the Key Issue "Selection of delivery mechanisms for messaging to a group" in clause 5.2 of TR23.769; the following may need to be taken into account when delivering a message to a group:

-
Serving PLMN and UE capability;
-
Availability of message delivery mechanism(s) and radio access technology within the geographic area where the message needs to be delivered.

As an example, if CBS or eMBMS based messaging were to be introduced, the same message to a group may need to be delivered using different delivery mechanisms e.g. for some devices using CBS, for some using eMBMS, for some using unicast SMS e.g. via T4/Tsms.
The Key Issue in clause 5.2 of TR23.769 alludes to two possible approaches for how and where the selection of message delivery mechanism can happen. The proposal in this paper follows "Approach 1", wherein the services exposed to the Application Server are such that the actual delivery mechanism to the UEs within a group is transparent to the Application Server. 

"Approach 2" requires the Application Server to decide how to reach devices within a group, i.e. which delivery mechanism to use. This requires the 3GPP system to expose to the Application Server which delivery mechanism(s) are available to each UE within a group. This approach is not considered in this paper.
With Approach 1, message delivery method selection is performed based on:

-
UE capabilities;
-
Location of the UE, and the capabilities of the serving PLMN(s) at that location; 
-
Geographic Area in which the message needs to be delivered;
-
The system may also consider:
-
The message size;
-
Operator’s policy or SLA agreement with application provider;
-
The system may take into consideration the number of group members within a certain location when deciding the message delivery mechanism(s).
For the purpose of illustrations in this paper, it is assumed that the 3GPP system supports eMBMS and unicast SMS via T4/Tsms message delivery mechanisms. This illustrated procedure can be enhanced to support other message delivery mechanisms as well.
Proposal

It is proposed to discuss the following solution and adopt it to the TR23.769. 
********************************** Start of changes **********************************

5.2.3.x
Solution: Selection of method for delivery of Group Messages at SCEF for group of devices 

5.2.3.x.1
General
GCSE for LTE (TS23.468) specifies an efficient method for the delivery of service data from one sender to multiple receivers belonging to the same group. Such procedure can be used by the Application Servers to deliver the same messages to a group of devices (UEs) in a geographic area. TS23.682 specifies a method for the delivery of messages from the Application Server to UEs using unicast SMS via T4/Tsms. 

Message delivery using GSCE targets multiple UEs within a geographic area. It is, however, possible that different UEs that are member of the same group have different capabilities. Messages may also need to be delivered across different geographic areas of the same PLMN with different capabilities, or even across different PLMNs.

Specifically, GCSE requires the receiving UEs to be located in MBMS broadcast areas identified by MBMS SAIs. MBMS SAIs may cover only limited areas (e.g. a few cells). Which means some UEs may be out of the eMBMS broadcast area and cannot receive Group messages via eMBMS delivery procedure. For such UEs that are outside the eMBMS broadcast area, the system can use an alternative method of message delivery e.g. unicast SMS via T4/Tsms.  

This solution proposes a method such that the SCEF selects the method for the delivery of the group messages to UEs. Message delivery method selection is performed based on:

-
UE capabilities;
-
Location of the UE, and the capabilities of the serving PLMN(s) at that location; 
-
Geographic Area in which the message needs to be delivered;
-
The system may also consider:
-
The message size;

-
Operator’s policy or SLA agreement with application provider;

-
The system may take into consideration the number of group members within a certain location when deciding the message delivery mechanism(s).
Figure 5.2.3.x.1-1 shows the high level architecture that allows the selection of the method for the delivery of Group Messages for a 3GPP system that supports eMBMS and unicast SMS via T4/Tsms message delivery mechanisms. The illustrated procedure can be enhanced to support other message delivery mechanisms, such as CBS as well.
For example, with Cell Broadcast Services, the SCEF/CBE communicates with SCS/AS. SCEF/CBE in turn interfaces with MTC-IWF and CBC for the delivery of Group Messages. Multiple message delivery mechanisms can be integrated for the delivery of Group Messages within the 3GPP network. 
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Figure 5.2.3.x.1-1: Group Message Delivery Method Selection at SCEF
The architecture illustration in Figure 5.2.3.x.1-1 shows the SCEF and GCS-AS to be co-located. The SCEF hosts Group Management Function (GMF) as well. Other possible configurations, such as the GSC-AS and SCEF as separate functional entities, and the GMF being located at another SCEF can also be supported.
Based on service layer interactions, the SCS/AS forwards a Group Message to SCEF for delivery to a group of devices that are identified by External-Group-ID. The SCEF/GMF knows the identity of the UEs (UE Internal IDs/IMSIs) that belong to the group. The sub-geographic area for the delivery of the message can also be known to the or can be passed by the SCS/AS along with the Group Message. The UEs that are within the coverage of the eMBMS geographic area (MBMS SAIs) are targeted via eMBMS delivery. For other UEs, the SCEF uses unicast SMS via T4/Tsms for the delivery of the Group Message.

5.2.3.x.2
Procedure flows

Figure 5.2.3.x.2-1 illustrates the procedure for the selection of the method for delivery of Group Messages to a group of devices for a 3GPP system that supports eMBMS and unicast SMS via T4/Tsms message delivery mechanims.
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Figure 5.2.3.x.2-1: Procedure Flow for selection of method for Group Message delivery
Phase A: Reserve TMGI for group addressing:

GCS-AS/GMF in the SCEF requests the BM-SC to reserve TMGI(s) for addressing devices in a group that is identified by External-Group-ID. The GMF in SCEF saves the information about External-Group-ID and allocated TMGI(s).

Step A01:  This step is similar to setps A01, A02 and A04 between the SCS/AS, GMF and the HSS for the create/remove of the group identified by External-Group-ID in clause 5.5.3.1.1). 
Step A02 and A03:  With SCEF knowing that the serving PLMN supports MBMS services, the GMF works with the GCS-AS for the allocation of TMGI(s) for this group. GCS-AS sends TMGI Reservation Request to BM-SC with External-Group-ID information. BM-SC reserves TMGI(s) for the group and informs GCS-AS.
Setp 04: GCS-AS passes such information to the GMF which maintains the information about the allocated TMGI(s) for the group along with other information as in Step A03 in clause 5.5.3.1.1,
NOTE 1:  As an alternative, TMGI(s) may be assigned via pre-configuration. Based on operator policy, SCS/AS service provider and 3GPP network operator collaborate for the pre-configuration of TMGI(s) for groups identified by External-Group-IDs.

Phase B: Identify group members and location tracking, if needed:

The device (UE) performs GCSE registration with the GCS-AS over GC1. GCS-AS in the SCEF forwards UE Registration Request along with UE External ID to the SCS/AS. From UE External ID, SCS/AS determines the groups (External-Group-IDs) that the device (UE) is a member of. SCS/AS sends Join Group Request with External-Group-ID(s) to the GMF. The GMF associates/maps the UE as a member to the respective groups and starts tracking UE location, if needed. For stationary devices, location information could be part of subscription information that the GMF can obtain from the HSS. In this case location tracking of the UEs is not needed. After the UE successfully joins as member of its associated group(s), the GCS-AS informs the UE about the TMGI(s) that are allocated to the External-Group-IDs. When geographic area specific delivery of group messages is not required, location tracking is not performed.
Step B00:  UE establishes EPS bearer.

Step B01:  GCSE application at the UE registers with the GCS-AS over GC1. 
Setp B01.1:  GCS-AS forwards UE Registration Request to the SCS/AS after mappaing UE Internal ID to UE External ID. HSS interactions may be needed for such mapping. 

Step B02 to B05: These setps are similar to steps B02 to B05 for 'Identify Group Members and location tracking' in clause 5.5.3.1.1.
NOTE 2:  When geographic area specific delivery of group message is required; group membership information of the UEs that are outside the Geo Service Area is marked as "out-of-service area". Group messages are not delivered to such UEs.
Step B06:  On confirmation that the UE has successfully joined the Groups(s), the SCS/AS acknowledges to the GCS-AS with UE Registration Response message.

Setp B07:  GCS-AS sends GCS Registration Response to the UE that includes the TMGI(s) for the group(s) that the applications on the UE are are subscribed to.
 
The UE maintains the mapping of the TMGI(s) and the group identifiers and monitors the network to determine the availability of eMBMS transmission corresponding to the TMGI(s) for the interested groups.

NOTE 3:  For UEs that do not support eMBMS, Application layer registration with SCS/AS and subsequent processing is same as as in steps B01 to B06 in clause 5.5.3.1.1. Such UEs are makred as non-eMBMS capable. Unicast SMS via T4/Tsms is used for the delivery of Group Messages to such UEs.  
Phase C: Deliver Group Message:

On receiving a Group Message for a group of devices from the SCS/AS, the SCEF selects the method for the delivery of the message to UEs that are member of the group identified by External-Group-ID. For the PLMN that supports eMBMS, the GCS-AS in the SCEF initiates eMBMS delivery procedure for delivering the message to the UEs. The UEs that are within the scope of MBMS SAI(s) associated with the Geo Service Area of the group can receive the Group Message via eMBMS. For the rest of the UEs within the Geo Service Area of the group, the SCEF invokes unicast SMS devlivery via T4/Tsms for the delivery of the Group Message.

Step C01:  SCS/AS sends Group Message Delivery Request containing the Group Message to the SCEF. External-Group-ID identifies the group of devices that are to receive this Group Message.
NOTE 4:  If group message delivery is to be restricted to a sub-set of the Geo Service Area configured for this group, Group Message Delivery Request message includes sub-Geo Service Area information also.

Step C02:  SCEF determines the methods for the delivery of the message that are supported by the PLMN. If eMBMS is supported, the SCEF interacts with the GCS-AS to initiates eMBMS delivery procedure as in Steps C03-to-C06. Else skip to Step C07.

NOTE 5: The determination of the methods supported for message delivery is based on the information exposed to the SCEF by the 3GPP network. Factors such as the capabilities of the serving PLMN, geographic area in which the message needs to be delivered, consideration of the message size, operator's policy or SLA agreement with the application provider etc. can be considered for the selection of the method of message delivery. 

Step C03:  GCS-AS/GMF sends GCS Location Mapping Request to BM-SC for group member location mapping to MBMS SAI(s). List of the location for the UEs (e.g. Cell-IDs) that are member of the group (External-Group-ID) and are not marked as "out-of-service-area" is provided to the BM-SC. If the Group Message is to be delivered to UEs within a sub-Geo Service Area, the list of UE location (e.g. Cell-IDs) is limited to the member UEs that are within the sub-Geo Service Area.

Step C04:  BM-SC maps the given location information (e.g. Cell-IDs) to MBMS SAI(s) and sends a response carrying the list of MBMS SAI(s) to GCS-AS/GMF. The response also includes the list of location informaiton (e.g. Cell-IDs) that cannot be mapped to MBMS SAI(s).

Step C05:  The GCS-AS determines that eMBMS delivery can be used for the delivery of the Group Message to the UEs in geo-areas that correspond to the received list of MBMS SAI(s).

Step C06:  GCS-AS initiates the establishment of eMBMS bearers corresponding to the list of MBMS SAI(s) and sends DL eMBMS data carrying the Group Message. The UEs periodically monitor for the indicated TMGI(s) to receive the Group Message from the eMBMS data.
NOTE 6:  The procedures for eMBMS devlivery are as per TS23.468. That may include delivery of Group Messages via unicast DL bearers till eMBMS bearers are established.
Step C07:  If Step C02 determines that eMBMS is not supported by the PLMN, the SCEF performs unicat SMS via T4/Tsms for delivering Group Message to all UEs that are within the Geo Service Area/sub-Geo Service Area. Unicast SMS via T4/Tsms delivery is used for Non-eMBMS capable UEs as well. 



If Steps C03-to-C06 are performed, unicast SMS via T4/Tsms for Group Message delivery is performed for UEs whose location (e.g. Cell-ID(s)) could not be mapped to MBMS SAI(s) at Step C04 i.e. for UEs located within geographic area determined by "Not-SAI Cell-ID List" in Step C04.

Step C08:  SCEF sends unicast SMS via T4/Tsms via MTC-IWF as needed, to the UEs identified in Step C07. The SMS carries the Group Message received from SCS/AS.

Step C09:  SCEF confirms delivery of the Group Message to the SCS/AS as needed.

Step C10:  On receving the information in the Group Message, the UEs communicate individually with the SCS/AS at the Applicaiton Layer, as needed.
5.2.3.x.3
Impacts on existing nodes and functionality

GCS-AS/GMF:

The following are the impacts to the GCS-AS/GMF components of SCEF:

· Support messages from the SCS/AS identified in the procedure flows, and interact with BM-SC for the allocation of TMGI(s) for External-Group-IDs;

· Support delivery of Group Messages to geographic areas as requested by the SCS/AS;

· Perform UE location tracking, as needed; 

· Maintain mapping between the group identifier, geographic service areas, group membership and location of group members, as needed;

· Interact with BM-SC for group member location mapping from cell identifiers to MBMS service area identifiers.

BM-SC:

· Support group member location mapping to MBMS service area identifiers;

· Identity to the GCS-AS/GMF the cell identifiers that cannot be mapped to MBMS service area identifiers.

UE

· No impacts other than the Application Layer specific functionality.
5.2.3.x.4
Solution evaluation

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