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Introduction
The Group Management (GMG) CSF is responsible for handling group related requests. The request is sent to manage a group and its membership as well as for the bulk operations supported by the group in Mca reference point. But the GMG CSF does not support group multicast and sends the same content message to members of a group by unicast. It’s costly and  inefficient. 
This contribution analyzes the requirements for group message delivery APIs of SCEF from oneM2M perspective (mapped to Mcn).
-----------------------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 Service Capability Exposure Function Requirement
The Group Management (GMG) CSF is responsible for handling group related requests. The request is sent to manage a group and its membership as well as for the bulk operations supported by the group in Mca reference point. But the GMG CSF does not support group multicast and sends the same content message to members of a group by unicast. It’s costly and  inefficient.
When SCS send the same content to the members of group to SCEF that are located in a particular geographical area, 3GPP provide Group message delivery function to efficiently distribute the message to group memebers. 3GPP only exposes MBMS to provide the group message delivery. oneM2M GMG CSF is able to utilize the multicasting capability.
Pre-condition:
1) oneM2M has configured the MBMS service area information which is provided by operator;
2) oneM2M has pre-provisioned the external Identifiers for the devices.
3) oneM2M has the mapping rule between the external Identifier of the device and MBMS service area to determine whether group has capability of 3GPP MBMS or not.
oneM2M GMG CSF needs 3GPP SCEF to provide the following functions:
· Querying function to get MBMS service area information
· Negotiation function to confirm the MBMS bearer establishing time window
· Transering function to send group message content to the UE
8.5.3 SCEF Gap Analysis Summary 
8.5.3.1 NorthBound Interface
	SCEF NorthBound interface
	Gaps in 3GPP

	Allocate TMGI Request（SCS->SCEF） 
	· The usage of parameter location/area information  need to be explained.

	Group Message Request(SCS->SCEF) 
	· The usage of parameter location/area information, RAT(s) information  need to be explained.

	Group Message Confirm(SCEF->SCS) 
	· The parameter SCEF IP addresses/port need to be clarified.

	Group Message Content Delivery Request(SCS->SCEF)
	· API definition is missing.

	Group Message Content Delivery Response(SCEF->SCS)
	· API definition is missing.

	Group Message Delivery Status Indication（SCEF->SCS）
	· API definition is missing.


8.5.3.2 SourthBound Interface
	SCEF NorthBound interface
	Gaps in 3GPP

	TMGI authorization（SCEF<->HSS） 
	· There is no sepecification in the TS23.682[i.5].


8.5.2
3GPP Release-14 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 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 (3GPP TS 23.682 [i.13], figure 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 3GPP TS 23.468 [i.14]).

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 3GPP TS 23.468 [i.14]).

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 3GPP TS 23.246 [i.15]).

10.
The BM-SC sends an Activate MBMS Bearer Response to the SCEF (see 3GPP TS 23.468 [i.14]).

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 3GPP TS 23.468 [i.14] 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.
In the Figure 8.5.2-1,there are some gaps as below:
· Step1: The parameter location/area information is not used during the next steps as described in TS23.682[2]
· Step2 and Step7: This step is used to determine whether the SCS is authorized to request TMGI allocation.But this step is not specified in the latest release.
· Step6: The parameter location/area information and RAT(s) information are not used in the next steps. And the parameters how to map with Step8 are not clear.
· Step11: The parameter SCEF IP addresses/port may be not needed because comparing with SCEF southbound interface in the Figure 6.7.2.3-1 Step3, BM SC returns the BM SC-IP address and port for the user-plane in the active MBMS bearer response. SCEF should converge the reponses from BM SC to SCS. The pareameter should be BM SC-IP addresses and port, not the  SCEF IP addresses/port.
· Step13: This Step miss API interface from SCS to SCEF to send group message content.
· Step14: This Step miss API interface from SCEF to SCS to indicate the message delivery status.
· Notes: In Step5/12, oneM2M need to support application interaction to transfer the MBMS service information t, e.g. TMGI, start time from IN-CSE to UE.
-----------------------End of change 1---------------------------------------------
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