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Abstract of the contribution: This paper proposes new Solution “Infrequent Small Group message delivery” for Cellular IoT devices..
1. Discussion
Group message delivery is essential functionality for efficient M2M/IoT operation in terms of resource optimization and management convenience for 3’rd party service provider. Therefore Group message delivery via MBMS has been adopted as Rel-13 major MTC feature. Unfortunately the first release of Cellular IoT [1] may not support a broadcast mechanism e.g. support MBMS, PWS and CBS therefore applying Group message delivery via MBMS is not available for this Rel13 Cellular IoT. However if possible, still some mechanism for group message delivery in core network point of view is necessary for 3’rd party service provider such as triggering of the group of UEs or configuration update for the group of UEs. Therefore sourcing company proposes this Group message delivery solution. 
The main idea of this solution, 

The solution is limited small data for this group message delivery. 

.
2. Proposal
It is proposed to capture following conclusion to TR 23.720.

* * * * Start of 1st Change * * * *
6.X
Solution X: Infrequent small data delivery to Group of UEs using SCEF
6.X.1
Description


Group message delivery is essential functionality for efficient Cellular IoT operation in terms of resource optimization and management convenience for 3’rd party service provider. However first release of Cellular IoT RAT does not support MBMS functionality. Therefore alternative mechanism for group message delivery is necessary.
This solution is available using the Service Exposure Framework from SCS/AS to MME. The uncast delivery especially using control plane path from MME to UE is assumed. Two delivery modes are available for this solution with indicating immediate delivery parameter in Group Message Request message. If immediate delivery is not required, the MMS delivers the group message to UEs when the UE is connecting to MME caused by mobile originated event. Therefore no additional service request procedure for this group message delivery is required. If the SCS/AS configures validity time value as periodic TAU time value, the group message which is stored in MME will be delivered to whole UEs belong to that group at least if the UEs perform periodic TAU procedure.
If immediate delivery is required by SCS/AS, MME will page to UEs which apply (extended) idle mode DRX. This requires additional service request procedure other than mobile originated event process.
Figure 6.X.1-1 depicts the procedure of the group message delivery procedure.
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Figure 6.X.1-1: Group message delivery using SCEF
1.
The SCS/AS sends the Group Message Request (External Group Identifier, SCS Identifier, delivery content, validity time, Immediate delivery) 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.
2.
The SCEF checks that the SCS/AS is authorised to send group messages. 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. Otherwise, the flow continues with step 3.
3.
The SCEF sends a Group Information Request (External Group Identifier, SCS Identifier, Immediate delivery) message to the HSS to determine if SCS/AS is authorized to send a group message and retrieve the related HSS stored “Routing information” including the identity of the serving CN node. If Immediate delivery is set, the IMSI of the UEs is also required.
4.
The HSS resolve the External Group Identifier. If the Immediate delivery is set, the HSS retrieves the IMSIs of the individual group members.
Option A: When the Immediate delivery is not provided or set ‘0’:
5a. the HSS sends the Group Information Response (List of Serving nodes identity) message.

6a. the SCEF sends a Group Message Request (Group Identifier, SCS Identifier, delivery content, validity time) message to the MME (s).
7a. the MME starts watching for the UEs belong to the Group Id entering connected mode. The MME sends the delivery content to UEs belong to the Group when the UE is entering connected mode caused by mobile originated event. The MME sends the delivery content via NAS PDU.

Option B: When the Immediate delivery is provided with value ‘1’:

5b. the HSS sends the Group Information Response (List of IMSIs with serving node identity of the UEs) message.

6b. the SCEF sends a Group Message Request (Group Identifier, SCS Identifier, IMSI(s), delivery content, validity time) message to the MME (s).

7b. the MME performs 7a for UEs applying Power Saving Mode. Additionally the MME pages to UE applying extended DRX to wake up from idle mode. 

NOTE1:
Due to security issue on IMSI exposure to SCEF, Option B may not be available in this release.

NOTE2:
Unicast delivery mechanism is not described in detail however message transfer using the control plane is considered.
8.
In response to the received content, the UE may initiate immediate or later communication with the SCS/AS.

6.1.2
Impacts on existing nodes and functionality

Impacts on UE:

-
No impacts for this issue. Same delivery method (e.g. connectionless) for uncast will be reused.
Impacts on CIoT RAT:

-
No impacts for this issue.

Impacts on MME:

-  Mostly existing mechanism for GROUPE and MONTE will be reused for this solution. 
6.1.3
Solution Evaluation


For SCS/AS point of view, this solution is group message delivery since no additional delivery event is required for SCS/AS. For UE point of view, this solution is unicast delivery. However if the SCS/AS does not require immediate delivery, the connection setup procedure for this group message delivery is a free ride. Since when the UE is connecting MME cause by mobile originated event, the MME can deliver the stored group message without any effort for the service request. Especially for UE applying PSM, the delivery latency is same or shorter compared to unicast delivery. The SCS/AS does not require send data individually if the data is same message. Only one group message is required to save in MME while the active time.
* * * * End of Change * * * *
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