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A SID for A-IOT was approved as follows. 
	· 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 show our views on the compact protocol stack for A-IOT. In addition, we show our views on the further consideration for limited A-IOT energy.
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1.1 Compact protocol stack
According to TR 38.848, the main target of the A-IOT UE is the RFID requiring the low complexity and power consumption. For this, RAN2 need to discuss which function or layer should be supported for A-IOT. 
According to the current specification, the main function of each L2 protocol layer is followings.
· SDAP: Management for the QoS flow to DRB mapping
· PDCP: Security, i.e., ciphering/de-ciphering and integrity protection and verification, the header compression, reordering procedure
· RLC: Segmentation, ARQ
· MAC: RA, BSR, SR, HARQ, DRX, TA, LCP, PHR.

A-IOT UE would transmit a specific data only for a specific service. It means that the multiple QoS flows are not needed. Thus, since the QoS flow to DRB mapping is not needed, we do not see reason to support SDAP for A-IOT. 
For PDCP, we think that the PDCP is not needed for A-IOT UE with the following reasons.
· The A-IOT UE require the low complexity and power consumption. Then, it is questionable whether the current security function can be used or not. In addition, in NAS, the security can be applied similar to the MTC or NB-IOT. Thus, the security function in PDCP may not be needed for A-IOT.
· Since the main target application is not associated with the TCP/IP, the header compression function is not needed. In addition, as stated in the TR 38.848, the data generated by A-IOT UE is usually very small. Then, the data compression is not needed as well.
· In A-IOT, the multiple data transmission would not be needed at the same time. It means that the re-ordering function is not needed.

For RLC, we think that the RLC is not needed for A-IOT UE with the following reasons.
· According to the TR 38.848, since the A-IOT data is a fixed and/or small size, i.e., the maximum size = 1,000 bits, the network would properly schedule an uplink grant with the large size to contain the A-IOT data. Then, the segmentation is not needed. 
· Whether to support the ARQ procedure was discussed in plenary, and the conclusion is that the ARQ is not needed for A-IOT. 

For MAC, we think that the following functions in MAC are not needed with the following reasons.
· Whether to support the HARQ procedure was discussed in plenary, and the conclusion is that the HARQ is not needed for A-IOT.
· The SR is used to indicate when the UE has the data but there is no uplink grant. However, as stated in SID, the DO-A is not supported and the DT and DO-DTT are supported. With this reason, the UE would transmit the data only when receiving an indication for data transmission. Thus, the SR is not needed for A-IOT. 
· The A-IOT data IOT is a fixed and/or small size. It means that the network already knows whether the size of the A-IOT data. Thus, there is no need to support the BSR in A-IOT.
· The DRX is used to reduce the power consumption by not monitor the PDCCH continuously. However, the A-IOT UE would transmit the small data. It means that the transmission and reception procedure may be short. Thus, introducing DRX for A-IOT does not have an advantage compared to increased complexity.
· The PHR is used to provide the gNB with information about the difference between the nominal maximum transmit power and the estimated required power for uplink transmission. The PHR is adjustment of the uplink transmit power for subsequent data transmission. However, since the main case of the A-IOT is the one-shot transmission, the PHR is not needed for A-IOT
· The LCP procedure is used for MAC PDU construction by deciding the amount of data from each LCH. However, as explained above, since the RLC is not needed, there is no LCH. It means that the LCP procedure cannot be performed.
· Maintenance of the uplink TA is important for ensuring that the transmission by the UE arrives at the gNB within the defined time window. However, since the A-IOT UE may not have an accurate oscillator, the A-IOT UE T cannot maintain the uplink TA. Thus, the TA is not needed for A-IOT.
· Since the main characteristic of A-IOT UE is the low complexity, the other functionalities of MAC, i.e., BFR, LBT, SUL, measurement gap, etc., other than RA procedure also not needed. 

For RA, in RAN1, it was agreed that the contention-based access procedure, e.g., slotted-ALOHA, is used for A-IOT. Thus, the current contention-based RA procedure can be a baseline for study. 
In summary, we think that the SDAP, PDCP, RLC are not needed, and the functionalities other than the RA in MAC are not needed for A-IOT.
Proposal 1. The following layers/functions should not be supported for A-IOT
· SDAP, PDCP, RLC
· Functionalities other than the RA in MAC

1.2 Energy storage of A-IOT UE and remaining energy reporting
Since the A-IOT UE has small energy storage capability, an A-IOT UE may be in a condition that it doesn’t have enough power to complete data transmission. In this case, the UE will fail to transmit/receive data. To address this issue, network can energize A-IOT UEs before triggering the UEs or transmitting data. However, network does not have information on whether an A-IOT UE needs to be charged or not, or how much energy the A-IOT UE needs to be charged for successfully completing the data transmission. Network is not able to determine duration of energizing signal. Network may always transmit energizing signal for a fixed long duration with sufficient margin. It will decrease efficiency of A-IOT system.
If an A-IOT UE can report its remaining energy level, network can use the report energy level to determine how long transmit energizing signal for the A-IOT UE. For example, an A-IOT UE may send a remaining energy level reporting to the network after completing A-IOT random access. If the energy level reporting indicates that the A-IOT UE is charged sufficiently for the data transmission, the network will proceed with data transmission. Otherwise, the network will make the A-IOT UE perform energy harvesting. After completion of the A-IOT UE’s energy harvesting, the network will resume data transmission.
With remaining energy level reporting, reliability and efficiency of A-IOT system is increased because network can decide whether to charge the A-IOT UE or not, and furthermore how much to charge the A-IOT UE to avoid data transmission failure due to energy shortage.
Proposal 2. RAN2 study remaining energy reporting in A-IOT.

The limited energy storage of the A-IOT UE may impact on contention-based access procedure. The remaining energy level is also considered in contention-based access procedure because the A-IOT UE may not continuously perform the contention-based access procedure due to the limited energy storage.
For example, if the A-IOT UE fails contention-based access procedure, the A-IOT UE wants to re-trigger the contention-based access procedure, but the A-IOT UE may not have enough energy to perform the contention-based access procedure again as described in below figure.




Considering the above, in order to increase the probability of successful contention-based access procedure for the A-IOT UE, it is important to consider energy level of the A-IOT UEs during the contention-based access procedure. 
Proposal 3. Consider energy level of A-IOT UEs during contention-based access procedure.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Based on the above discussion, we made following proposals and observations.
Proposal 1. The following layers/functions should not be supported for A-IOT
· SDAP, PDCP, RLC
· Functionalities other than the RA in MAC
Proposal 2. RAN2 study remaining energy reporting in A-IOT .
Proposal 3. Consider energy level of A-IOT UEs during contention-based access procedure.
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