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1. Introduction
[bookmark: OLE_LINK1]In RAN#102 meeting, a new SI on solutions for Ambient IoT (Internet of Things) in NR has been approved [1]. A new IoT technology which relies on ultra-low complexity devices with ultra-low power consumption for very-low end IoT applications is recommended for study. Related parts of the approved Rel-19 SID are captured in the following. 
	The following objectives are set, within the General Scope:
1. Evaluation assumptions
a) Conclude at least the following aspects of design targets left to WGs in Clause 5 (RAN design targets) of TR 38.848 [RAN1].
· Clause 5.3: Applicable maximum distance target values(s)
· Clause 5.6: Refine the definition of latency suitable for use in RAN WGs
· Clause 5.8: 2D distribution of devices
b) Define necessary further evaluation assumptions of deployment scenarios for coverage and coexistence evaluations [RAN1, RAN4]
c) Identify basic blocks/components of possible Ambient IoT device architectures, taking into account state of the art implementations of low-power low-complexity devices which meet the RAN design target for power consumption and complexity. [RAN1]
d) Define link budget calculation for coverage, including whether/how to model carrier wave from node(s) inside or outside the connectivity topology.
NOTE: Assessment performance of the design targets is within the study of feasibility and necessity of proposals in the following objectives, e.g. by inspection of reference implementations in the field, simulations, analytically.
NOTE: strive to minimize evaluation cases in RAN1.

2. Study necessary and feasible solutions for Ambient IoT as prescribed in the General Scope, including decisions on which functions, procedures, etc. are needed and not needed, and ensuring at least the required functionalities in Section 6.2 of TR 38.848. 
Study of positioning in Rel-19 is RAN3-led, limited to functionalities which would have no, or minimal, specification impact (note: this does not imply any decision relating to WI creation).
Study the feasibility and required functionalities for proximity determination (coordination with SA3 is required for privacy aspects).
· RAN1-led...
· RAN2-led:
· [bookmark: OLE_LINK3]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.
· RAN3-led...


Since RAN2#125bis is the first WG meeting discussing this topic, in this contribution we provide our views on data transmission and the design of user plane according to the agenda item.
2. Design of user plane
[bookmark: PP12]Data transmission is used to transmit DL/UL data between the BS and A-IoT devices in topology 1. After paging and random access procedure, DL/UL data carrying device ID starts to be transmitted. Considering the A-IoT devices’ capability is drastically different from that of a legacy NR UE, the L2 protocol stack needs to be redesigned. The goal of the design is to lightweight signalling procedure on the premise of achieving A-IoT commands like Reading, Writing, Deactivation etc. Based on the characteristics of A-IoT devices, they don’t have RRC states as NR UE. Therefore, we don’t need to consider RRC connection management, registration, DRB etc when transmitting DL/UL data. In the following, we provide our views on the L2 protocol stack used for A-IoT. 
· MAC layer
In TS 38.321 [2], the MAC sublayer supports the following functions:
	-	mapping between logical channels and transport channels;
-	multiplexing of MAC SDUs from one or different logical channels onto transport blocks (TB) to be delivered to the physical layer on transport channels;
-	demultiplexing of MAC SDUs to one or different logical channels from transport blocks (TB) delivered from the physical layer on transport channels;
-	scheduling information reporting;
-	error correction through HARQ;
-	logical channel prioritization;
-	priority handling between overlapping resources of one UE;
-	radio resource selection.


MAC layer can complete the random access process by obtaining initial uplink authorization and performing network synchronization, which is suitable for implementing A-IoT contention-based access procedure. Moreover, MAC PDU format/sub-header definition is needed for A-IoT. Hence, it’s necessary to have the MAC layer that matches the functions of A-IoT for data transmission.
[bookmark: OLE_LINK2]Proposal 1: RAN2 to design the MAC layer for A-IoT.
· RLC layer
[bookmark: OLE_LINK6]As we know, RLC layer can achieve the following functions, such as segmentation, ARQ, three kinds of RLC mode, etc. Segmentation would require additional buffer for A-IoT devices, which places higher requirements on devices and is not universally applicable. In this case, we can design sufficient TBS from BS side for small data transmission. Thus, we can assume that there is no need for segmentation functionality currently. Meanwhile, ARQ is not supported as expressed in SID. Therefore, we have the view that RLC layer is not necessary for A-IoT. Based on the above analysis, the PDCP layer responsible for transmission and the SDAP layer related to QoS flow are not needed because no IP-based applications and limited data volume for A-IoT devices.
[bookmark: OLE_LINK5][bookmark: OLE_LINK4]Proposal 2: From RAN2 perspective, we assume that RLC layer may be unnecessary for A-IoT, and we can further discuss based on the progress of RAN1.
Proposal 3: There is no PDCP layer and no SDAP layer in A-IoT's L2 protocol stack.
Thus, we can provide a diagram of the protocol stack for A-IoT as shown in Fig1.
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Fig1. Protocol stack for A-IoT

3. Conclusion
In this contribution, we provide our views on the user plane for Ambient IoT data transmission. The proposals are summarized as follows.
Proposal 1: RAN2 to design the MAC layer for A-IoT.
Proposal 2: From RAN2 perspective, we assume that RLC layer may be unnecessary for A-IoT, and we can further discuss based on the progress of RAN1.
Proposal 3: There is no PDCP layer and no SDAP layer in A-IoT's L2 protocol stack.
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