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1 Introduction
In this contribution, we provide some initial views on UP aspects for Ambient IoT.
2 Discussion 
2.1 Data transmission
In existing 3GPP systems, data transmission in AS layer uses either SRB or DRB. SRB is the approach adopted by C-IoT CP optimization solution for eMTC and NB-IoT UEs, and user data is carried in NAS message and then in SRB1bis in AS layer. Compared to SRB, DRB is more widely used in NR and LTE network where QoS flows or EPS bearers are mapped to DRBs in AS layer for transmission.
For Ambient IoT, whether radio bearers are supported or not is an open issue to be discussed. In our understanding, for a single Ambient IoT device, its traffic is rather simple and does not have various QoS requirements like for eMBB UEs. This makes DRB less needed. Regarding SRB, as there will be no RRC state and thus state transition, RRC signalling seems also not needed. The only possibility for having SRB is to carry NAS signalling, however, NAS signalling can be transmitted in AS layer in some other ways, e.g. simply as payload in MAC layer. Dropping the concept of SRB and DRB has another benefit of being able to simplify UP protocol stack (to be discussed in the following part) and thus helpful for reducing the device complexity and power consumption.
Proposal 1 For Ambient IoT, data transmission does not use SRB or DRB. FFS whether higher layer data can be directly carried in lower layer (e.g. MAC) PDU as payload.
2.2 UP protocol stack
In NR system, UP protocol stack in AS layer includes SDAP, PDCP, RLC and MAC protocols. For SDAP, its function is to map between QoS flows and DRBs. We think it is not needed as there might not be any QoS flows set up for simple IoT traffic.
Proposal 2 SDAP is not supported for Ambient IoT.
PDCP protocol mainly handles header compression, AS security (including cyphering and integrity protection) and in-order delivery. Header compression works only for consecutive packets which seems not the case for Ambient IoT with small data transmission. AS security has been discussed in our another contribution and we prefer not to support L2 AS security to reduce the device complexity and power consumption. In-order delivery does not apply also as it is mainly for split bearers. Therefore, we think PDCP should not be supported for Ambient IoT. 
Proposal 3 PDCP is not supported for Ambient IoT.
For RLC protocol, its main function is ARQ, segmentation and reassembly, duplication detection. In the Ambient IoT SID, it is clearly stated that no ARQ will be used, therefore duplication detection for AM mode is not needed. The uncertain part is segmentation and reassembly. According to TR 38.848, the design target of maximum message size is approximately 1000 bits to be received by the Ambient IoT device, and approximately 1000 bits to be transmitted from the Ambient IoT device, based on the maximum application layer packet size. If PHY layer can provide UL/DL radio resources to cover the whole message, segmentation and reassembly seem not needed. For now, we think RAN2 can take this as a working assumption and check with RAN1 whether this can be confirmed.
Proposal 4 RAN2 assume that RLC is not supported for Ambient IoT. RAN2 can check with RAN1 whether they can confirm that segmentation and reassembly are not needed. 
For MAC protocol, it is most likely needed, e.g. to handle random access and to provide services between higher layers (e.g. NAS) and PHY layer. If RRC layer is dropped, MAC layer may also need to support paging function. 
Proposal 5 MAC is supported for Ambient IoT.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1 For Ambient IoT, data transmission does not use SRB or DRB. FFS whether higher layer data can be directly carried in lower layer (e.g. MAC) PDU as payload.
Proposal 2 SDAP is not supported for Ambient IoT.
Proposal 3 PDCP is not supported for Ambient IoT.
Proposal 4 RAN2 assume that RLC is not supported for Ambient IoT. RAN2 can check with RAN1 whether they can confirm that segmentation and reassembly are not needed. 
Proposal 5 MAC is supported for Ambient IoT.
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