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1 Introduction

In the RAN#102 meeting, the SID[1] for Ambient IoT was approved. The RAN2-led objectives for Ambient IoT SI are as follows:
 

	o   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 discuss on protocol architecture and L2 sublayer functionalities for ambient IoT.

2 Discussion

An Ambient IoT device is an IoT device powered by energy harvesting, with limited energy storage capability. The emergence of Ambient IoT devices represents a significant leap in the evolution of IoT devices, offering a promising future for the IoT ecosystem. By relying on ambient energy sources, the Ambient IoT enables the development of lower-cost, smaller form factor, and maintenance-free devices, thus opening new possibilities for IoT applications across various industries [2].
Considering that Ambient IoT Devices are a new type of reduced capabilities devices (e.g. ultra-low complexity power, cost and resource-constrained), the existing protocol architecture may not be suitable. 
In the previous SA2 meetings, two solutions with protocol architecture have captured in SA2’s Ambient IoT TR [3]. It seems that the two architectures are identical except for whether or not they use a NAS layer between the UE and CN. Whether to use a NAS layer is more like a SA2 work and should be decided by SA2. It is the early stages of the study item and we don’t know when SA2 will make a decision about it. So, for now, it seems useful to consider the both case with and without NAS layer.
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(a) The Protocol architecture of solution #3 in TR 23.700-13
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(b) The Protocol architecture of solution #4 in TR 23.700-13

Figure 1: The Protocol architecture captured in SA2 TR
 
Proposal 1. Consider both cases with and without NAS layer.
The protocol stack for NR user plane includes SDAP, PDCP, RLC and MAC sublayers. Considering that Ambient IoT Devices have ultra-low complexity power, cost, existing L2 sublayers may not be suitable. The services and functions of each L2 sublayers are diverse and have their own purpose. But it seems that many of them are not required for ambient IoT devices.

	 
	Services and functions

	SDAP
	-     Mapping between a QoS flow and a data radio bearer;
-     Marking QoS flow ID (QFI) in both DL and UL packets.

	PDCP
	-    Transfer of data (user plane or control plane);
-     Maintenance of PDCP SNs;
-     Header compression and decompression using the ROHC protocol;
-     Header compression and decompression using EHC protocol;
-     Compression and decompression of uplink PDCP SDUs: DEFLATE based UDC only;
-     Ciphering and deciphering;
-     Integrity protection and integrity verification;
-     Timer based SDU discard;
-     For split bearers, routing;
-     Duplication;
-     Reordering and in-order delivery;
-     Out-of-order delivery;
-     Duplicate discarding.

	RLC
	-     Transfer of upper layer PDUs;
-     Sequence numbering independent of the one in PDCP (UM and AM);
-     Error Correction through ARQ (AM only);
-     Segmentation (AM and UM) and re-segmentation (AM only) of RLC SDUs;
-     Reassembly of SDU (AM and UM);
-     Duplicate Detection (AM only);
-     RLC SDU discard (AM and UM);
-     RLC re-establishment;
-     Protocol error detection (AM only).

	MAC
	-     Mapping between logical channels and transport channels;
-     Multiplexing/demultiplexing of MAC SDUs belonging to one or different logical channels into/from transport blocks (TB) delivered to/from the physical layer on transport channels;
-     Scheduling information reporting;
-     Error correction through HARQ (one HARQ entity per cell in case of CA);
-     Priority handling between UEs by means of dynamic scheduling;
-     Priority handling between logical channels of one UE by means of logical channel prioritisation;
-     Priority handling between overlapping resources of one UE;
-     Padding.


 

The SI assumes for Topologies 1 & 2 per TR 38.848, no RRC states, no mobility, no HARQ, no ARQ. So, it seems that error correction is not required in L2 sublayers. But some functions (e.g. upper layer data mapping in AS) may still be required for the ambient IoT. 
Proposal 2. Study which L2 sublayers and functions are required for ambient IoT. 
3 Conclusion

In this contribution, protocol architecture and L2 sublayer functionalities for ambient IoT were discussed, and we propose the following:

Proposal 1. Consider both cases with and without NAS layer.
Proposal 2. Study which L2 sublayers and functions are required for ambient IoT. 
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