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1 Introduction
It was agreed in SID [1] to study on solutions for Ambient IOT in NR.
	· 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 on data transmission solution and protocol stack (UP functionality).
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]2 Discussion
As we know the objective in SID [1], RAN2 needs to study DO-DTT and DT data transmission, including necessary radio resource control aspects. The data transmission is main function of user plane. The data transmitted in A-IOT system main include the A-IOT device ID in random access procedure and read/write command context. There also may be other application layer data, such as sensor data etc.
[bookmark: OLE_LINK14]From the perspective of security, data encryption may be needed. In order to meet lightweight protocol stack design and reducing complexity/power consumption, encryption is performed only at the NAS layer, while the AS layer does not support encryption.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK9]In order to meet the data transmission security requirement, data encryption is needed in A-IOT. One way is that data is encrypted by AS layer, MAC sublayer of AS perform data encryption and gNB can perceive data. The other way is data is encrypted by NAS layer, data is over NAS as in NB-IOT which gNB can not perceive data. In our view, A-IOT data encryption can be in either AS or NAS, RAN2 can wait for SA3's progress of security issue.
Proposal 1: The user plane main function is data transmission, and there are two options for A-IOT data transmission:
· Option 1: data over AS (MAC PDU), which AS layer performs encryption.
· Option 2: data over NAS, which NAS layer performs encryption.
[bookmark: OLE_LINK13]The user plane protocol stack for A-IOT are shown in figure 1 and 2. In user plane protocol stack, the main function of SDAP layer is that mapping between a QoS flow and a data radio bearer (DRB). In A-IoT system, A-IOT device only has very limited data volume and service type. There may not QoS management by establishing multiple PDU sessions, QoS flows and DRBs. The SDAP layer is not needed. 
The main functions of the PDCP sublayer are ciphering/deciphering and integrity protection/verification which are about security-related functions. Those functions also can be done in MAC layer. Or there is no AS layer security, data is transmitted over NAS with NAS security. So PDCP layer is not needed. 
Finally, A-IOT data segmentation may not be supported since it requires additional buffer to device. ARQ function of RLC is not needed as SID agree, RLC is also not needed. 
Observation 1: No SDAP, PDCP and RLC layer.
[bookmark: OLE_LINK16]The MAC layer in A-IOT at least needs to perform random access procedure, radio resource allocation and data transmission. There may only one packet from upper layer, multiplexing of MAC SDUs from one logical channels on to transport blocks is not needed, due to the demultiplexing of MAC SDUs will increases the complexity of the A-IOT device. 
[bookmark: OLE_LINK15]Furthermore, since there is no SDAP, PDCP and RLC layer in the user plane of A-IOT, the MAC layer may need to support more functions such as data encryption if AS layer performs encryption. Moreover, MAC layer may need to transmit higher layer signaling (e.g. paging/command signaling), and UE type reporting message. Therefore, there should define MAC PDU format for A-IOT data transmission.
Proposal 2: Multiplexing of MAC SDUs is not needed.
Proposal 3: The MAC function at least includes random access procedure, radio resource allocation, transmit higher layer signaling and data encryption if AS layer performs encryption.
Proposal 4: RAN2 define MAC PDU format for A-IOT data transmission. 
The function of the physical layer is to provide data transmission path and data transmission for the A-IOT device. 
Proposal 5: MAC and PHY layer are needed in the user plane protocol stack for A-IOT (No SDAP, PDCP and RLC layer).
The user plane protocol stack for A-IOT as following Figure 1 and Figure 2.
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure 1 A-IOT user plane protocol stack for topology 1
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Figure 2 A-IOT user plane protocol stack for topology 2
Proposal 6: For A-IOT topology 1, RAN2 agrees the user plane protocol stack in Figure 1.
Proposal 7: For A-IOT topology 2, RAN2 agrees the user plane protocol stack in Figure 2.
3 Conclusion
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK8]In this contribution we discuss the data transmission solution and protocol stack for user plane, with the following proposals:
Proposal 1: The user plane main function is data transmission, and there are two options for A-IOT data transmission:
· Option 1: data over AS (MAC PDU), which AS layer performs encryption.
· Option 2: data over NAS, which NAS layer performs encryption.
Observation 1: No SDAP, PDCP and RLC layer.
Proposal 2: Multiplexing of MAC SDUs is not needed.
Proposal 3: The MAC function at least includes random access procedure, radio resource allocation, transmit higher layer signaling and data encryption if AS layer performs encryption.
Proposal 4: RAN2 define MAC PDU format for A-IOT data transmission.
Proposal 5: MAC and PHY layer are needed in the user plane protocol stack for A-IOT (No SDAP, PDCP and RLC layer).
Proposal 6: For A-IOT topology 1, RAN2 agrees the user plane protocol stack in Figure 1.
Proposal 7: For A-IOT topology 2, RAN2 agrees the user plane protocol stack in Figure 2.
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