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1. Introduction 
Small data transmissions are expected for CIoT devices,  e.g. NB-IoT. As such, these devices can access the network many times until it reaches the maximum data usage. This may cause problems for operators, since devices uses significant network resources each time they set up network connections. Therefore, a method to control how often devices can access the network is needed in order to avoid potential network overload. By enforcing the time interval or gap between between network connection set ups, operators can control the frequency of network accesses, thus preventing unexpected frequent data transmissions of these devices and potential network overload.
Rel-13 and Rel-14 specify APN Rate Control to dimension CIoT services to a certain number of messages per time unit. The same releases also specify Serving PLMN Rate Control to ensure the serving operator can protect its network from overload that could be the result from an excessive number of control plane NAS data PDUs. Especially if the home operator does not apply APN Rate Control, the Serving PLMN Rate Control protects the serving operator’s network.  
These are useful methods, but they have their limitations for preventing unexpected frequent data transmissions and potential network overload and for creating small data allowance plans. A key thing with “small data allowance packages” is that they are low cost for the subscriber. This means these subscriptions should be low on network resource usage. That is, it should be possible to add a large number of these subscriptions without significant capacity increase and risk of network overload. 
APN Rate Control cannot prevent unexpected frequent uplink small data traffic from UEs operating within their Rate Control limits. Those bursts, when occurring from a large number of devices/sensors at almost the same time, could create a signalling storm. When creating small data allowance plans, it is important that these low cost and therefore potentially very large number of devices do not overload the network. 

There are also easy-to-understand aspects with the “small data allowance plans”. For example: “With this subscription the device can communicate once every two hours”, or “This subscription allows four times a day communication”. Such small data allowance packages are not easy or cannot be configured using rate control. The reason for this is that different CIoT applications use different ways to communicate. E.g. unacknowledged‑request, request+ack, or request+response+confirm. Some applications also occasionally send MT data to the device, which are buffered in the network while the device is in power saving state. When such a device wakes up, and sends MO data to the network, a burst of buffered MT data packets may also be conveyed to the device. It seems reasonable that a burst of such in advance unknown number of packets should be allowed to be communicated when a connection with the device is established (e.g. by setting the APN rate control to an appropriate value). At the same time it should be possible for an operator to secure that devices using small data allowance plans does not “misuse” the APN rate control setting and generate a higher signalling load on the network by sending all the quota as single packets with separate “service/connection requests”.   


2. Basic assumptions for a solution

Briefly basic assumptions for a solution can be:

1)  Service gap control should not apply to “exception reporting” for NB-IOT 

2)  Service gap control should also be effective for power cycling devices and detach/attach 

3)  Service gap should be separate from APN rate control 

4)  Bursts of uplink traffic of UEs operating within their Rate Control limits should be allowed

6)  Service gap applies to both CP and UP data

7)  Service gap applies to MO data  

8)  NAS messages should be allowed while a service gap is enforced to ensure e.g. mobility management, network O&M operations (e.g. GUTI reallocation), to continue to work.
9)
Service gap is stored as part of subscription data in HSS and apply in roaming and non-roaming cases
10) Service gap applies to idle mode, i.e. puts a minimum time that UEs should stay in idle mode
3. Proposal
As multiple companies see the need to work on this issue, it is proposed to allocate meeting time to discuss the candidate solutions under TEI15 work item. The cosigning companies believe offline work can reduce the online meeting time required to converge a solution. 
The already documented two candidate solutions in S2-171904–1905 and S2-174298 show that the estimated work amount is reasonable for a TEI work without dedicated work item description. 
Estimated meeting time:
1 slot   (divided over two meetings) 

Work start:

SA2#123  October 2017

Work end:

SA2#124  November 2017

Affected specifications:
TS 23.401, TS 23.682. 
Contact offline coordination:
Hans Ronneke
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