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1 Introduction
The SID for A-IoT in Rel-19 was agreed in the RAN#103 meeting, and the objectives for RAN2 are shown as follows. 
	· RAN2-led:
· Study and decide which functions are needed for an A-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 RAN1#116 meeting, the following agreements for A-IoT in Rel-19 were achieved. 
· 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.
· From RAN1 perspective, at least when a response is expected from multiple devices that are intended to be identified, an A-IoT contention-based access procedure initiated by the reader is used.
· For A-IoT contention-based access procedure, at least slotted-ALOHA based access is studied.
· For A-IoT devices, at least for R2D data transmission, a physical channel (PRDCH) is studied,
o	System information (if defined) is transmitted on the PRDCH
o	FFS Whether/how control information is transmitted on the PRDCH
•	Note: the naming of PRDCH is used for the sake of the study
· For A-IoT devices, at least for D2R data transmission, a physical channel (PDRCH) is studied along with the following,
•	Response transmitted from device to reader during contention-based access procedure is transmitted on the PDRCH
o	FFS: Details of response
•	FFS Whether/how/what D2R control information (if defined) is transmitted on the PDRCH
•	Note: the naming of PDRCH is used for the sake of the study
Taken the above agreements into consideration, the paper aims to discuss the control aspects of A-IoT and provide some considerations.  
2 Discussion
According to RAN1#116 agreements, the sampling frequency offset (SFO) of A-IoT devices is up to 10X ppm, implying that the A-IoT devices cannot maintain synchronization with gNB as legacy UE. Therefore, it is assumed that A-IoT is an asynchronous system. 
Observation 1: Due to the large SFO, A-IoT is assumed to be an asynchronous system.
Technically, memory consumes power to store information or buffer processing data. Due to power limitations, the non-volatile memory size of RFID tag is only several hundred or a few kilo-bits. Similarly, the peak power consumption of Device 1 is only ~1µW, which limits the memory capacity. Therefore, the ~1µW power A-IoT device may only support a few kilo-bits non-volatile memory, implying that the ~1µW power A-IoT device cannot support buffering a certain size of transport block or intermediate data. 
Observation 2: Due to the limited memory, ~1µW power A-IoT devices cannot support buffering too large size of transport block or intermediate data. 
The existing 4G/5G control plane consists of RRC layer, PDCP layer, RLC layer, MAC layer and Physical layer. Since the design goal of A-IoT is to achieve very low cost to compete with RFID, RAN2 needs to consider to cut off unnecessary layers or functions. Per TS38.323, the existing PDCP layer supports the following function:
· header compression
· ciphering integrity protection
· reordering
· in-order delivery
· and etc. 
Meanwhile the existing RLC layer provides AM/UM/TM data transfer services to upper layer.  The AM mode needs to support ARQ, duplicate detection, and etc. While the UM mode needs to support segmentation, reassembly, and etc. Obviously, PDCP layer need large memory and multiple PDCP timers to achieve functions of header compression, in-order delivery, etc. Similarly, AM/UM mode data transfer would also be too complex and increase implementation cost for A-IoT devices. The third mode, TM data, supports the control signalling/broadcast information to transmit transparently within the PDCP and RLC layers. 
Furthermore, as outlined in TR38.848, it has concluded that for topologies 1&2, there is no ARQ for A-IoT. Therefore, given that the asynchrony, limited memory, limited  power and low cost, there is no need to include at least AM/UM mode in both PDCP layer and RLC layer in the control plane of A-IoT. 
Proposal 1: There is no need to include at least AM/UM mode in both PDCP layer and RLC layer in the control plane of A-IoT. 
Per TS38.331, the existing RRC protocol provides services including system information broadcast, RRC connection control, measurement configuration/reporting, inter-RAT mobility, and etc. As concluded in TR38.848, there is no RRC states, no mobility (at least no cell selection/re-selection -like function) for A-IoT device. Per current spec, signalling radio bearers are used to transmit the RRC and NAS messages. Per TS38.300, only SRB0 uses TM mode. All other SRBs will use AM mode for data transmission. And DRBs will use either UM or AM mode data transfer. As mentioned above, both UM and AM mode are too complex for A-IoT to support. Therefore, only SRB0 can be considered to be supported by A-IoT. Here we understand the legacy SRB1/SRB2/SRB3 signalling, such as RRC configuration, are not be applicable for A-IoT device as no cell specific or UE specific SRB or DRB configuration are needed. 
Furthermore, it had agreed in RAN1#116 that system information is transmitted on PRDCH (physical channel) and the design of paging information is also considered in SI phase Therefore, only Broadcast delivery and Paging function could be supported in RRC layer. However, from RAN3 conclusion in Release 15, the MIB and SIB1 information are encoded in gNB-DU. In legacy mechanism, the network could send paging message to inform one or group UEs to establish connection, update system information, or receive ETWS/CMAS message, and etc. Similarly, the network also needs to page A-IoT devices. Per current mechanism, both RRC layer and MAC layer support paging function. In case a paging-like message received from CN, the gNB RRC layer or gNB-CU could transfer these information with additional assistance information to gNB MAC layer or gNB-DU. And how to transfer the information from CN is up to implementation or RAN3 decision. Anyway, from the perspective of UE, paging information can be regarded as MAC indication. If SIB1 information is really needed in A-IoT, MAC layer can generate paging, MIB and SIB1. 
Proposal 2: Except SRB0, all other SRBs would not be supported by A-IoT if RRC layer for A-IoT is supported. 
Proposal 3: A-IoT can support No RRC layer as there are no RRC states and the MIB/paging information can be encoded in MAC layer. 
In the last RAN1#116 meeting, slotted-ALOHA based access is agreed for A-IoT. The slotted-ALOHA procedure is a commonly used anti-collision algorithm in RFID system. Per TS38.321, random access is one of the main functions in MAC layer. For A-IoT devices, it would be better to support MAC layer to achieve random access. In addition, as outlined in TR38.848, HARQ function is not supported. Therefore, we understand a simplified MAC layer is needed in A-IoT and which functions are needed can be discussed in the next meeting. 
Proposal 4: A simplified MAC layer for control plane is needed in A-IoT and which functions are needed can be discussed in the next meeting.
3 Conclusions
Based on the above analysis, we have the following observations and proposals:
Observation 1: Due to the large SFO, A-IoT is assumed to be an asynchronous system.
Observation 2: Due to the limited memory, ~1µW power A-IoT devices cannot support buffering too large size of transport block or intermediate data. 
Proposal 1: There is no need to include at least AM/UM mode in both PDCP layer and RLC layer in the control plane of A-IoT. 
Proposal 2: Except SRB0, all other SRBs would not be supported by A-IoT if RRC layer for A-IoT is supported. 
Proposal 3: A-IoT can support No RRC layer as there are no RRC states and the MIB/paging information can be encoded in MAC layer. 
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