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Introduction
This CR proposes to add new section 8.5 of TR-0024 3GPP Rel13 IWK (WI-0037) for the Group Messaging feature.
-----------------------Start of change 1-------------------------------------------
8.5 Support for Group Messaging
8.5.1 Description
M2M deployments lends themselves to the use of group operations in many ways, from coordinated management to signalling reduction and resource utilization optimizations.  For example, in many M2M deployments it is desirable to charge devices as a group, send messages to a group, trigger groups of devices, and monitor devices as a group.  
The Group Messaging feature is intended to efficiently distribute the same content to the members of a group. 3GPP has considered several solutions for implementation, including the use of cell broadcast, MBMS and via PDN connections. The 3GPP Release 13 procedure makes use of MBMS for group message delivery and may be re-used for general group message delivery purposes (not limited to MTC devices). The group message delivery using MBMS has limited applicability and does not support all the scenarios, e.g. UEs not supporting MBMS, UEs located in areas where MBMS is not deployed. The feature involves the use of MBMS entities such as BM-SC (Broadcast Multicast Service Centre) to allocate a TMGI (Temporary Mobile Group Identity) for a specific MBMS user service.
8.5.2
3GPP Release-13 MTC procedure
oneM2M uses the 3GPP Release-13 MTC feature for Group Messaging, which involves message delivery using MBMS. For that purpose the IN-CSE uses the oneM2M group management feature to define a 3GPP-external group. It also uses communications over the mcn interface to authorize the originator of a group messaging procedure and for allocation of an external temporary group identifier, which is then used in group message delivery within the Underlying Networks.
A signalling sequence for Group Message delivery is described in the sub-clause 5.5 of 3GPP TS 23.682 [i.5]. Figure 8.5.2-1 provides the signalling sequence derived from the 3GPP specification with oneM2M terminologies mapping. (TS 23.682 [i.14] fig 5.5.1-1 ). And it should be noted that the 3GPP group message delivery feature does not support all the scenarios, for the UEs not supporting MBMS or the UEs located in areas where MBMS is not deployed, the 3GPP group message delivery can not be applied.
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Figure 8.5.2-1 Group message delivery using MBMS
3GPP TS 23.682 [i.5] describes group message delivery using MBMS as follows 

NOTE 1:
Steps 1-5 can be skipped if a valid TMGI allocation already exists or if the MBMS bearer activation is performed without TMGI pre-allocation.

NOTE 2:
The interactions between the SCEF and the SCS/AS (in steps 1, 4, 6, 11 and 13) are outside the scope of 3GPP and are shown for informative purposes only.

1.
If there is no assigned TMGI for an External Group Id, the SCS/AS sends the Allocate TMGI Request (External Group ID, SCS Identifier) message to the SCEF. The SCS/AS 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 SCEF checks that the SCS/AS is authorized to request TMGI allocation.

2.
The SCEF determines whether the SCS/AS is authorized to request TMGI allocation.

NOTE 3:
The authorization of TMGI allocation for the group and acquisition of the BM-SC routing information are not specified in this release of the specification.

3.
The SCEF initiates TMGI allocation by the BM-SC (see TMGI Allocation Procedure specified in TS 23.468 [30]).

4.
The SCEF sends the received TMGI and expiration time information to the SCS/AS.

NOTE  4:
The SCEF may cache the serving BM-SC Identity information and mapping between External Group ID and TMGI.

5.
Application level interactions may be applied for the devices of specific group to retrieve the related MBMS service information, e.g. TMGI, start time. Application level interactions between the UE and the SCS/AS are out of scope of this specification.

6.
The SCS/AS sends the Group Message Request (External Group Identifier, SCS Identifier, location/area information, RAT(s) information, TMGI, start time) message to the SCEF. The location/area information indicated by the SCS/AS may be the geographic area information.

7.
The SCEF checks that the SCS/AS is authorised to send a group message request. If this check fails the SCEF sends a Group Message Confirm message with a cause value indicating the reason for the failure condition and the flow stops at this step. In this case, the SCS/AS may subsequently release the TMGI allocated at step 3 by requesting an explicit de-allocation, or may rely on the expiration timer.

NOTE 5:
Authorization of Group Message delivery using MBMS towards a specific group is not specified in this release of the specification.

8.
The SCEF sends an Activate MBMS Bearer Request (MBMS broadcast area, TMGI, QoS, start time) message to the BM-SC (see TS 23.468 [30]).

NOTE 6:
The SCEF maps between location/area information provided by the SCS/AS and the MBMS broadcast area for the distribution of the content to the group based on configuration in the operator domain. The SCEF needs to be aware that the selected MBMS broadcast area may result in broadcast of the content over an area larger than the area that may be indicated by SCS/AS.

9.
BM-SC performs the Session Start procedure (see MBMS Session Start procedure specified in TS 23.246 [29]).

10.
The BM-SC sends an Activate MBMS Bearer Response to the SCEF (see TS 23.468 [30]).

11.
The SCEF sends a Group Message Confirm (TMGI (optional), SCEF IP addresses/port) message to the SCS/AS to indicate whether the Request has been accepted for delivery to the group.

12.
Application level interactions may be applied for the devices of specific group to retrieve the related MBMS service information, e.g. TMGI, start time. Application level interactions between the UE and the SCS/AS are out of scope of this specification.
13.
At or after the requested start time, but before the expiration time, the SCS/AS transfers the content to be delivered to the group to the SCEF using the IP address and port received at step 11. SCEF delivers the contents to BM-SC via MB2-U, using the IP address and port received at step 9. The BM-SC transfers the corresponding content to UEs. To avoid that potential responses to the broadcast message by high numbers of devices are sent at almost the same time, the SCS/AS makes sure the UEs are provided with a response time window if it expects the UEs to respond to the delivered content.

NOTE 7:
Subsequent to this step, it is up to the SCS/AS if the MBMS bearers will be kept active and allocated and for how long. The mechanisms defined in TS 23.468 [30] can be used by the SCEF to release the MBMS resources.

14.
In response to the received content, the UE may initiate immediate or later communication with the SCS/AS.

NOTE 8:
The UE application ensures distribution of any responses within the response time window.
The TMGI allocation procedure and the Activate MBMS Bearer Procedure in Figure 8.5.2-1are specified in 3GPP TS 23.486. The related normal texts are shown as below, where the GCS AS can be considered as the SCEF. 
The figure 5.1.2.2.1-1 in the 3GPP TS 23.486 provides the procedure used between the GCS AS and the BM-SC to allocate a set of TMGIs to the GCS AS.
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Figure 5.1.2.2.1-1: TMGI Allocation Procedure
1.
When the GCS AS wishes to have the BM-SC allocate one or more TMGIs to it, the GCS AS sends an Allocate TMGI Request message to the BM-SC, including the number of requested TMGIs. The GCS AS may include a list of TMGIs that are already allocated to the GCS AS, and for which the GCS AS wishes to obtain a later expiration time. The number of TMGIs requested may be zero, if this procedure is used only to renew the expiration time for already allocated TMGIs.
2.
The BM-SC shall determine whether the GCS AS is authorized to receive the TMGIs and allocates a set of TMGIs. The BM-SC determines an expiration time for the TMGIs. If a list of TMGIs has been received in the Allocate TMGI Request message, the BM-SC also determines whether the TMGIs are allocated to the requesting GCS AS and if yes, whether the expiration time for those TMGIs can be set to the new expiration time.

3.
The BM-SC shall send an Allocate TMGI Response message to the GCS AS indicating the list of allocated TMGIs, and an expiration time for those TMGIs.
The figure 5.1.2.3.2-1 in the 3GPP TS 23.486 provides the procedure used between the GCS AS and the BM-SC to activate an MBMS bearer.
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Figure 5.1.2.3.2-1: Activate MBMS Bearer Procedure
1.
When the GCS AS wishes to activate an MBMS bearer over MB2, the GCS AS sends an Activate MBMS Bearer Request message to the BM-SC, including the TMGI which represents the MBMS bearer to be started, QoS, MBMS broadcast area, and start time. The TMGI is optional. The QoS shall be mapped into appropriate QoS parameters of the MBMS bearer. The MBMS broadcast area parameter shall include a list of MBMS Service Area Identities, or a list of cell IDs, or both.
NOTE 1:
If the MBMS broadcast area parameter includes a list of MBMS Service Area Identities, the list of MBMS Service Area Identities is determined from information that may come from the UEs (e.g. list of cell IDs) or some other knowledge of where to establish the service (e.g. configuration).

2.
If the TMGI was included, the BM-SC shall determine whether the GCS AS is authorized to use the TMGI. The BM-SC shall reject the request if the TMGI is not authorized. If the TMGI was not included in the request, the BM-SC shall assign an unused value for the TMGI. The BM-SC allocates a FlowID value corresponding to this TMGI and MBMS broadcast area. If the MBMS broadcast area parameter includes a list of cell IDs, the BM-SC may map the cell IDs into MBMS Service Area Identities subject to operator policy. The BM-SC shall then include a list of MBMS Service Area Identities and, if available, the list of cell IDs in the MBMS Session Start message. If another MBMS bearer with the same TMGI is already activated, the BM-SC shall accept the request only if the MBMS broadcast area in the new request is not partly or completely overlapping with any existing MBMS bearer(s) using the same TMGI as according to TS 23.246 [3] and shall allocate a unique FlowID for the newly requested MBMS bearer. The BM-SC shall allocate MBMS resources to support content delivery of the MBMS bearer to the requested MBMS broadcast area using the Session Start procedure defined in TS 23.246 [3].
3.
The BM-SC shall send an Activate MBMS Bearer Response message to the GCS AS, including the TMGI, the allocated FlowID, service description, BM-SC IP address and port number for the user-plane, and an expiration time. The service description contains MBMS bearer related configuration information as defined in TS 26.346 [7] (e.g. radio frequency and MBMS Service Area Identities). If the BM-SC mapped the cell IDs into the MBMS Service Area Identities in Step 2, then the service description shall contain the MBMS Service Area Identities that the BM-SC included in the MBMS Session Start message. The expiration time is included only if the BM-SC has allocated a TMGI as a result of this procedure.

NOTE 2:
The GCS AS can use the service description to provide information to the UE to access the MBMS bearer.

NOTE 3:
Since the MBMS bearer is not necessarily established in all cells belonging to the MBMS SAIs in the Activate MBMS Bearer Response message, the list of MBMS SAIs provided by the BM-SC to the GCS AS does not guarantee that the MBMS bearer is available in all cells of the service area identified by the MBMS SAIs.
8.5.3 3GPP Parameters
This section provides information regarding the parameters necessary to accomplish the group messaging feature..
Table 8.5.3-1: Group messaging parameters
	Parameter
	Description

	TMGI
	Temporary Mobile Group Identity. A TMGI can be used to identify one MBMS Bearer Service.

	Expiration time
	Expiration time indicate the time after which the TMGI is invalid.

	MBMS broadcast area
	The MBMS broadcast area parameter shall include a list of MBMS Service Area Identities, or a list of cell IDs, or both.

	FlowID 
	FlowID relates the TMGI and the location area where need to broadcast group message.

	Start time
	Start time indicates the time the BM-SC is ready to send data.

	QoS
	The requested QoS of the delivery of the group message.

	BM-SC IP address and port number
	IP address and port number for the user-plane, which is allocated by the BM-SC towards SCEF.

	serviceDescription
	The service description contains MBMS bearer related configuration information as defined in TS 26.346 [7] (e.g. radio frequency and MBMS Service Area Identities).


8.5.4 Solution(s)

8.5.4.1 Solution1
8.5.4.1.1 Overview
The SCEF can either be deployed inside or outside the IN-CSE, and in this sub clause, only the case, where the SCEF is implemented inside the IN-CSE, is described. In order to enable the IN-CSE(SCEF) reuse 3GPP group message delivery procedure using MBMS specified in TS 23.682, the following aspects need to be considered or processed at the IN-CSE:
1. The IN-CSE can be configured with the basic 3GPP network information, e.g. the serving BM-SC identity or the IP address information and the mapping between the location/area information provided by AE and the MBMS broadcast area of the 3GPP network.
2. When the UE registers to the IN-CSE via the 3GPP network, the IN-CSE determines whether the UE is in the coverage of the 3GPP MBMS service, according to the location information comes from UE and the local configuration. If the UE support the 3GPP MBMS service, the IN-CSE can record the 3GPP MBMS service capability under the node resource of the UE, e.g. using the <deviceCapability> .
8.5.4.1.2 Proposed resource types and attributes
This section provides information of new resource types and new attributes including relationship with existing resource types and attributes.
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	Attributes of <group>
	Multiplicity
	RW/

RO/

WO
	Description
	<groupAnnc> Attributes

	groupType
	1
	RW
	Indicating the underlying network type of the group, e.g. 3GPP MBMS group. If the underlying networks of the group members are different, it is the type of 'mixed'.
	NA

	TMGI
	0..1
	RO
	This attribute only present when the groupType is 3GPP MBMS. TMGI can be used to identify one group messaging service.
	NA

	locationArea
	0..1
	RW
	locationArea indicates the area within which data of group messaging are sent.
	NA

	startTime
	0..1
	RW
	This attribute only present when the groupType is 3GPP MBMS. startTime indicates the time the data is ready to be sent.
	NA

	QoS
	0..1
	RW
	This attribute only present when the groupType is 3GPP MBMS. QoS indicates the AE requested QoS of the delivery of the group message.
	NA


8.5.4.1.3 Proposed Flow(s)
This section describes the general procedure for group message delivery using MBMS .
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Figure 8.5.4.1.2 General group message delivery procedure
Step-1: Group Message Request
The AE sends the CRUD Request message to the IN-CSE to request sending group message. The group message request  includes the group resourceID, location/area information, start time, QoS and the requested content. 
Step-2: Authorization and determing the 3GPP underlying network group
The IN-CSE sends the response to the AE. The IN-CSE checks the type of the group to determine how to delivery the group message to the group members. If the group is of 3GPP MBMS group, or the group has a sub group which is the type of 3GPP MBMS group,  the IN-CSE further verifies whether the AE is authorized to use the 3GPP MBMS group message delivery function. If the AE is authorized, then the SCEF function of the IN-CSE deliver the group message to the 3GPP MBMS group via the MBMS group message procedure, as specified in 3GPP TS 23.682 and TS 23.486. The 3GPP MBMS group corresponds to the group concept used in 3GPP TS 23.682 and the resourceID of the 3GPP MBMS group corresponds to the External Group ID used in 3GPP TS 23.682.
NOTE 1:
In the group creation procedure, when the IN-CSE receives the group creation request from the AE, it should check the underlying networks of the group members. If all the group members are in the coverage of 3GPP MBMS service, the group type should be '3GPP MBMS'. If part of the group members are in the coverage of 3GPP MBMS sevice, the IN-CSE should create a sub group of the type '3GPP MBMS' for these group members, to facilitate the group message delivery in the future. 
Step-3: Allocate TMGI Request
The IN-CSE shall send an Allocate TMGI Request message to request the NSE to allocate one or more TMGI. The request message shall include the number of requested TMGIs. The IN-CSE may include a list of TMGIs that are already allocated to the IN-CSE, and for which the IN-CSE wishes to obtain a later expiration time. The number of TMGIs requested may be zero, if this procedure is used only to renew the expiration time for already allocated TMGIs.
Step-4: Allocate TMGI Response.

The NSE shall send an Allocate TMGI Response message to the IN-CSE indicating the list of allocated TMGIs, and an expiration time for those TMGIs.
NOTE 2:
The IN-CSE shall internally mangage the TMGIs allocated to it, and it should know the expiration time of the TMGIs. If there is available valid TMGI, the IN-CSE can directly assign a TMGI to a specific group and the step 3 and step 4 can be skipped.
Step-5: Activate MBMS Bearer Request.

The IN-CSE sends an Activate MBMS Bearer Request message to the NSE, including the TMGI which represents the MBMS bearer to be started, QoS, MBMS broadcast area, and start time. The TMGI is optional, and in this case, the NSE will allocate a new TMGI to the IN-CSE. The QoS shall be mapped into appropriate QoS parameters of the MBMS bearer. The MBMS broadcast area parameter shall include a list of MBMS Service Area Identities, or a list of cell IDs, or both.

NOTE 3:
If the MBMS broadcast area parameter includes a list of MBMS Service Area Identities, the list of MBMS Service Area Identities is determined from information that may come from the UEs (e.g. list of cell IDs) or some other knowledge of where to establish the service (e.g. configuration).
Step-6: Activate MBMS Bearer Response.

The NSE sends an Activate MBMS Bearer Response to the IN-CSE, including the TMGI, the allocated FlowID, service description, NSE IP address and port number for the user-plane, and an expiration time. The service description contains MBMS bearer related configuration information as defined in 3GPP TS 26.346 (e.g. radio frequency and MBMS Service Area Identities).  The expiration time is included only if the NSE has allocated a TMGI as a result of this procedure.

NOTE 4:
The IN-CSE can use the service description to provide information to the UE to access the MBMS bearer.
Step-7: Group message delivery.

The IN-CSE transfers the content to be delivered to the group via the 3GPP network. In response to the received content, the ASN/MN-CSE may immediate or later communication with the IN-CSE.
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