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1 Introduction
It was agreed in SID [1] to study on solutions for Ambient IOT in NR.
	The definitions provided in TR 38.848 are taken into this SI, and the following are the exclusive general scope:
A. The overall objective shall be to study a harmonized air interface design with minimized differences (where necessary) for Ambient IoT to enable the following devices:
i. ~1 µW peak power consumption, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, neither DL nor UL amplification in the device. The device’s UL transmission is backscattered on a carrier wave provided externally.
ii. [bookmark: _GoBack]≤ a few hundred µW peak power consumption1, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, both DL and/or UL amplification in the device. The device’s UL transmission may be generated internally by the device, or be backscattered on a carrier wave provided externally.
· X is to be decided in WGs.
· Coverage design target: Maximum distance of 10-50 m with device indoors as per TR 38.848: “…a range that WGs can sub-select within”.
· For Topologies 1 & 2 (UE as intermediate node under NW control) per TR 38.848, with no RRC states, no mobility (i.e. at least no cell selection/re-selection -like function), no HARQ, no ARQ. 
NOTE 1: It is to be understood that “≤ a few hundred µW” means WGs are not tasked with setting a particular value, and that it will be for WG discussions to determine if a presented design with corresponding power consumption satisfies the “≤ a few hundred µW” requirement.
· RAN2-led:
· Study and decide which functions are needed for an Ambient IoT compact protocol stack and lightweight signalling procedure to enable DO-DTT and DT data transmission, and study those functions.
For example:
· Paging
· Random access
· Data transmission, including necessary radio resource control aspects, respecting the limitation in the General Scope 
· Interactions with upper layers
For functionalities not listed above, they are studied only if found essential.


In this contribution, we will discuss the control plane functions and related signalling (CP functionality) for A-IOT.
2 Discussion
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]2.1 The function of control plane
[bookmark: OLE_LINK1]In R19 A-IOT, deployment scenarios 1 with Topology 1 and scenario 2 with Topology 2 are supported. The deployment scenario 1 is device indoors and gNB indoors, the deployment scenario 2 is device indoors and gNB outdoors. Topology 1 and Topology 2 are as following figure 1 and 2.
[image: ]
[bookmark: OLE_LINK2][bookmark: OLE_LINK6]Figure 1 Topology 1
[image: ]
Figure 2 Topology 2
The traffic types include Device-originated device-terminated triggered (DO-DTT) and Device-terminated (DT), with focus on use case 1 of indoor inventory and use case 4 of indoor command. 
In order to enable DO-DTT and DT data transmission, RAN2 will study and decide which functions are needed for an Ambient IoT compact protocol stack and lightweight signalling procedure, and study those functions. At present, the function of control plane for A-IOT that has been identified mainly includes the inventory and command signalling transmission. Both inventory and command service requests are initiated by the CN. After gNB receiving the service request, gNB initiates the paging or command procedure in A-IOT interface of topology 1. While in topology 2, gNB requests UE via Uu signaling and then UE initiates the paging or command procedure in A-IOT interface.
In addition, the A-IOT device further divided into three types based on SID in RAN1#116 meeting, as follows [2]. The control plane function may include A-IOT device type/capability reporting to network.
Agreement
For the purpose of the study, RAN1 uses the following terminologies:
•	Device 1: ~1 µW peak power consumption, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, neither DL nor UL amplification in the device. The device’s UL transmission is backscattered on a carrier wave provided externally.
•	Device 2a: ≤ a few hundred µW peak power consumption, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, both DL and/or UL amplification in the device. The device’s UL transmission is backscattered on a carrier wave provided externally.
•	Device 2b: ≤ a few hundred µW peak power consumption, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, both DL and/or UL amplification in the device. The device’s UL transmission is generated internally by the device.
Proposal 1: The control plane function at least consists of paging and command signalling transmission, device type/capability reporting.
2.2 The protocol stack of control plane
[bookmark: OLE_LINK7][bookmark: OLE_LINK11]The control plane function at least consists of paging and command signalling transmission, device type/capability reporting. There are no RRC state and mobility as described in SID.
In A-IOT system, no essential information has to be acquired before the NW triggers the service (since traffic types only include DT and DO-DTT, no DO-A). The configuration information required by the A-IOT device can be delivered together with the network trigger command. There also no essential information needs to be periodically broadcasted (like MIB/SIB1). Meanwhile, RAN1 last meeting agreed not to consider “PBCH like” channel. So system information is not needed in R19 A-IoT. 
Proposal 2: RAN2 do not support system information in R19 A-IoT.
The control plane compact protocol stack for A-IOT as following Figure 3 and Figure 4.
[image: ]
Figure 3 A-IOT control plane protocol stack for topology 1 
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Figure 4  A-IOT control plane protocol stack for topology 2
[bookmark: OLE_LINK12]According to the above analysis, the RRC layer of control plane almost no other functions except transmitting paging and command signaling, device type/capability reporting. If use RRC message to transmit those high layer signaling, the RRC ASN.1 has a lot of redundant content which brings additional header overhead. Since it is only to achieve simple control functions in A-IOT system, the signaling of paging/command and device type reporting can be transmitted by MAC CE. To design a compact protocol stack and lightweight signalling procedure for A-IoT, we think RRC layer is not needed.
Proposal 3: RRC layer for control plane is not needed.
Proposal 4: For A-IOT topology 1, RAN2 agrees the control plane protocol stack in Figure 3.
Proposal 5: For A-IOT topology 2, RAN2 agrees the control plane protocol stack in Figure 4.
3 Conclusion
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK8]In this contribution we discuss the control plane functions and related signalling, with the following proposals:
Proposal 1: The control plane function at least consists of paging and command signalling transmission, device type/capability reporting.
Proposal 2: RAN2 do not support system information in R19 A-IoT.
Proposal 3: RRC layer for control plane is not needed.
Proposal 4: For A-IOT topology 1, RAN2 agrees the control plane protocol stack in Figure 3.
Proposal 5: For A-IOT topology 2, RAN2 agrees the control plane protocol stack in Figure 4.
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