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Introduction
In TR 38.848[1], the deployment scenarios, use cases, services and RAN design targets were proposed. And in RP-234058[2], the RAN1-led objectives for the Ambient IoT include: 
· Frame structure, synchronization and timing, random access
· Numerologies, bandwidths, and multiple access
· Waveforms and modulations
· Scheduling and timing relationships
In this contribution, we present our views on the frame structure consideration for ambient IoT, including the unified IoT frame format, the DL and UL waveform, the channel coding, et.al.
Discussion
The unified IoT frame structure
The uplink frame structure
The uplink frame structure includes Head, PDCCH, and PUSCH, the Head include pilot signal, preamble signal. The uplink frame structure is as Fig 1.


[bookmark: _Ref127349214]Figure 1 The uplink frame structure of ambient IoT
Proposal 1: The uplink frame structure should include Head, Control part, GAP and Data part.
The downlink frame structure
The downlink frame structure includes Head, PDCCH, and PDSCH, the Head includes preamble signal. The downlink frame structure is as Fig 2.


Figure 2 The downlink frame structure of ambient IoT
Proposal 2: The downlink frame structure should include Head, Control part and Data part.

The synchronization and timing, random access  
In legacy NR procedure, there are several SSB Patterns to be transmitted for keeping the downlink synchronization. But the bandwidth of SSBs is wider and occupy the large resources. To reduce the UE’s power and complexity for SSB measurement, the new DL synchronization procedure should be considered. 
In legacy NR random access procedure, there are 4-step and 2-step random access mechanism. For the ambient IoT UEs, the procedure is too complexity. A new UL random access procedure should be studied.
Proposal 3: The new DL synchronization procedure and the new UL random access procedure should be studied.
The scheduling and timing relationships
We can consider the scheduler and HARQ procedure like RFID, the following proposal can be considered as a starting point for discussion.
Proposal 4: Similar scheduling and HARQ procedure like RFID can be considered as a starting point.


Conclusions
In this contribution, we present our views on the unified IoT frame structure, the synchronization and timing, random access and the scheduling and timing relationships. We have the following proposals:
Proposal 1: The uplink frame structure should include Head, Control part, GAP and Data part.
Proposal 2: The downlink frame structure should include Head, Control part and Data part.
Proposal 3: The new DL synchronization procedure and the new UL random access procedure should be studied.
Proposal 4: Similar scheduling and HARQ procedure like RFID can be considered as a starting point.


References
[1] TR 38.848, V18.0.0, Study on Ambient IoT (Internet of Things) in RAN
[2] RP-234058, “New SID: Study on solutions for Ambient IoT (Internet of Things) in NR,” Huawei, TSG RAN Meeting #102, Edinburgh, UK, Dec. 2023
[3] RP-233571, “Views on Rel-19 Ambient IoT,” China Telecom, TSG RAN Meeting #102, Edinburgh, Scotland, Dec. 2023
[4] RP-233518, “Multiple access and backscatter consideration for R19 ambient IoT,” BJTU, TSG RAN Meeting #102, Edinburgh, Scotland, Dec. 2023


image2.emf
DL Data Control HEAD

H

C

DD

Preamble signal

DL Data

Control

N3 bit

N4 bit


oleObject2.bin
�

DL Data


Control


HEAD


H


C


DD


Preamble signal


DL Data


Control


N3 bit


N4 bit



image1.emf
UL Data Control HEAD

H

C

G

Preamble signal

GAP

Control

N1 bit

N2 bit

GAP

UD UL Data


oleObject1.bin
�

N1 bit


N2 bit


GAP


UD


UL Data


UL Data


Control


HEAD


H


C


G


Preamble signal


GAP


Control



