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Abstract of the contribution: This contribution describes background for R17 mMTC topic.
Discussion
Regarding the massive cellular IoT support for the 5GS, in R16, there is study and work for the NB-IoT/eMTC connecting to 5G core with supporting the basic NB-IoT/eMTC features, e.g. small data transmission and power saving.

But for option2 (NR connecting to new core), from system level, there is no new functionality design to support the massive cellular IoT including both RAN and CN.

During the SA2 SID discussion, some company questioned the requirement from SA1 and then a LS was sent to SA1 for clarification.

1. SA1 clarification 
In SA2#134, the LS (S2-1908632) was send to SA1 to ask for clarification on bulk operations and common criteria for group of IoT devices. Based on the LS reply (S1-192816) from SA1, the related requirements in Rel16 are removed and some clarifications are provided for Rel17. The text is adopted as below:
 
1) SA2 is kindly seeking clarification on the actual bulk operations and related use cases that SA1 is assuming, e.g., does “manage (e.g., provide service parameters, activate, deactivate) multiple UEs in bulk” refers to subscription and service management?

Answer: The use cases for bulk operation of IoT devices include scenarios in which several to many devices associated to the same user are operated simultaneously. Such scenarios may be, for example, sensors embedded in a newly constructed building or bridge, reusable public safety sensors dispersed around a geographic area such as a wildfire or crime scene, weather sensors on a ship, or smart meter sensors in a parking garage. 

SA1 already captured the requirements for bulk operation in clause 6.4.2.2 and 8.3, TS 22.261, quoted as below:

· The 5G network shall optimize the resource use of the control plane and/or user plane to support bulk operation for high connection density (e.g., 1 million connections per square kilometre) of multiple UEs.

· The 5G network shall optimize the resource use of the control plane and/or user plane to manage (e.g., provide service parameters, activate, deactivate) multiple of UEs in bulk.

· The 5G system shall support a timely, efficient, and/or reliable mechanism to transmit the same information to multiple UEs.

· The 5G network shall support a resource efficient mechanism for authenticating multiple IoT devices in bulk. 

According to the above requirements, the actual bulk operations refer to not only managing (e.g., provide service parameters, activate, deactivate) multiple UEs in bulk, but also operating UEs in bulk for control plane and/or user plane resource optimization.

2) SA2 would also like to ask for additional details on the common criteria that SA1 is assuming. 

Answer: The common criteria means the IoT devices/UEs have something in common from service point of view, e.g., they can be associated with same enterprise user or same vendor, or they can share common job duties like all the smoking detection devices in a building. 

Detail definition of the common criteria and whether and how it refers to common context in the network would be in solution space thus will be out of SA1 discussion. SA1 encourages SA2 and SA3 to find proper solutions to address this issues.
The highlighted text above clarifies the requirements from SA1 perspective, SA2 and other related working groups are encouraged to bring the suitable solutions to address these requirements, e.g., bulk operations and common criteria for group of IoT devices. 
2. RAN related work about [NR-light] and [small data enhancements]

Regarding the general IoT enhancement for NR, in RAN there are 2 working area [NR-light] and [small data enhancement] related. Based on the latest email discussion progress, Industrial Wireless Sensors, Video surveillance, and Wearables are the new use cases the NR need to support. The evolution areas including “UE power saving and battery lifetime enhancement” also have system and architecture level impact.
Summary of small data enhancements for NR Rel-17 discussion shows the interest about the different RRC state handling and data transmission without/less RRC signalling, and resource reduction for the data transmission, e.g. pre-configured resource. All the discussion seems there is system level impact and need the system support to make sure an efficient way from end to end point of view.
Proposal
In order to complete work to support bulk IoT operations and any impact regarding [NR_Light] and [Small_data] related work in RAN, new study item in Rel17 is proposed, based on the paper(S2-1908282) in SA2#134.

