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Discussion and decision
1 Introduction
In this contribution we discuss C-plane aspects to consider for Ambient IoT:
1. AS protocol architecture for Ambient IoT C-plane
2. Protocol service modelling
3. CP functions
2 Discussion
2.1 Design targets for Ambient IoT study

Referring to the latest SID [1] we have summarized the design targets for the Ambient IoT study in Table 1. The design targets will be used as reference in the following discussion.

Table 1: Design targets for Ambient IoT study
	Design
	Target
	Note

	Device types
	· ~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.
· ≤ a few hundred µW peak power consumption, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, DL and/or UL amplification in the device. The device’s UL transmission may be generated internally by the device, or be backscattered on a carrier wave provided externally.
	Transmission from Ambient IoT device (including backscattering when used) can occur at least in UL spectrum.


	Coverage
	Max distance of 10-50 m with device indoors
	

	Deployment scenarios
	· Deployment scenario 1 with Topology 1

· Deployment scenario 2 with Topology 2 and UE as intermediate node, under network control
	· Deployment scenario 1: Basestation (micro-cell, co-site) and Ambient IoT device are indoor.

· Deployment scenario 2: Basestation (macro-cell, co-site) is outdoor and UE (intermediate node)/Ambient IoT device are indoor.

	Spectrum
	FR1 licensed spectrum in FDD
	

	Spectrum deployment
	· In-band to NR

· In guard-band to LTE/NR

· In standalone band(s)
	

	Traffic types
	· DO-DTT (Device-originated – device-terminated triggered)

· DT (Device-terminated)
	· Focus is on rUC1 (indoor inventory) and rUC4 (indoor command).

	Protocol aspects and mobility
	· No RRC states

· No mobility (i.e. at least no cell selection/re-selection-like function)

· No HARQ

· No ARQ
	


2.2 AS protocol architecture for Ambient IoT C-plane
AIoT devices are assumed to be ultra-low complexity devices with ultra-low power consumption for the very low-end IoT applications. Therefore, the AS protocol architecture for Ambient IoT needs to be compact compared to the architecture as specified for NR. Furthermore, in order to reduce complexity, we should strive for a harmonized protocol design for BS/intermediate UE and AIoT device that meets the design targets with regards to the supported device types, deployment scenarios, traffic types and spectrum deployments.
Figure 1 shows such a harmonized AS protocol architecture for Ambient IoT C-plane, but details need to be studied further. The architecture consists at most of the RRC, MAC and PHY sublayers, and further reduction of the number of sublayers is not precluded.
Proposal 1: Consider a harmonized AS protocol architecture for Ambient IoT C-plane that consists at most of the RRC, MAC and PHY sublayers.
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Figure 1: AS protocol architecture for Ambient IoT C-plane

2.3 Protocol service modelling
Referring to the AS protocol architecture as shown in Figure 1, we suggest to apply the following protocol service modelling similar to NR:
a. For RRC/MAC sublayers:

· The term “SDU” is used to refer to a data unit that is received/sent by a sublayer from/to a higher sublayer. 
· Likewise, the term “PDU” is used to refer to a data unit that is sent/received by a sublayer to/from a lower sublayer.
b. For MAC/PHY sublayers:
· The term “transport block (TB)” is used to refer to a data unit that is sent/received by MAC to/from PHY.
Proposal 2: Consider to apply protocol service modelling by using the concept of “SDU”, PDU”, “transport block”.

2.4 CP functions
I. Broadcast of system information
Broadcast of system information was discussed at last RAN1#116 meeting and the below agreements were made.

	R1-2401729
Feature lead summary#1 on downlink and uplink channel/signal aspects
Moderator (Apple)

From Wednesday session

Agreement
For ambient IoT devices, a dedicated physical broadcast channel for R2D, e.g. PBCH-like, is not considered for study.

Agreement (amended as shown in Thursday session)

For ambient IoT devices, at least for R2D data transmission, a physical channel (PRDCH) is studied,

· System information (if defined) is transmitted on the PRDCH

· FFS Whether/how control information is transmitted on the PRDCH

· Note: the naming of PRDCH is used for the sake of the study


The main reason for not considering a PBCH-like physical channel is that there was no need seen to provide system information to AIoT devices in a periodically manner. If system information needs to be sent to AIoT devices, then this can be done in a dynamic/aperiodic manner using the new physical channel denoted as PRDCH (physical channel for R2D data transmission).
Considering the above RAN1 agreements RAN2 can study the dynamic/aperiodic transmission of system information.
II. RRC connection control

Establishment/modification/suspension/resumption/release of RRC connection

In our contribution [3] we propose to consider only connection-less data transmission between BS/intermediate UE and AIoT device. This is originated from the fact that a connection-based concept like in NR is not needed due to numerous reasons. If the proposal is agreeable, then there is no need for the establishment/modification/suspension/resumption/release of RRC connection.
Establishment/modification/suspension/resumption/release of SRB

With regards to UL data transmission, we assume that it is controlled by the BS/intermediate UE, e.g. based on UL grants (dynamic and/or configured grants) sent to the AIoT device. This kind of control signaling may be realized by an RRC message and by using an SRB. However, considering the fact that we assume only infrequent UL data transmission of a low amount of data we see no need for supporting the
establishment/modification/suspension/resumption/release of SRB as in NR. We think for such control signaling a default SRB similar to SRB0 can be considered.
Paging
The main purpose of paging in Ambient IoT is to select one or multiple AIoT devices for DT and DO-DTT type of data transmission. Since this topic will be already discussed separately, this topic will be anyway considered during the study.
Access control/barring

DO-A is not part of the RAN study and will be considered only in the assessment phase of the harmonized air interface design. Therefore, access barring similar to UAC is not needed since initial UL transmission by AIoT devices will be always triggered by BS/intermediate UE.
Nonetheless, in the context of contention-based random access procedure we think that an access barring mechanism could be used to ease the collision among multiple AIoT devices during random access, e.g. by controlling the access of AIoT devices. Therefore, we suggest to consider this topic during the study.
III. Measurement configuration and reporting

Considering the fact that mobility is not considered in the Ambient IoT study there is no need for the measurement configuration and reporting function for RRM purpose.
IV. UE radio access capability information

In the Ambient IoT study we are considering different types of devices as shown in Table 1. These devices have different capabilities at least with regards to power consumption, energy storage and UL transmission. There may be also other capabilities to consider. Therefore, we suggest to consider this topic during the study.
In summary, based on above discussion we suggest the following:
Proposal 3: Consider a default SRB used for control signaling between BS/intermediate UE and AIoT device.
Proposal 4: Consider to study the following CP functions:

· Dynamic/aperiodic transmission of system information

· Paging

· Access control/barring in the context of contention-based random access procedure

· Transmission of UE radio access capability information
3 Conclusion

In this contribution we have discussed C-plane aspects to consider for Ambient IoT and made the following proposals:
Proposal 1: Consider a harmonized AS protocol architecture for Ambient IoT C-plane that consists at most of the RRC, MAC and PHY sublayers.

Proposal 2: Consider to apply protocol service modelling by using the concept of “SDU”, PDU”, “transport block”.

Proposal 3: Consider a default SRB used for control signaling between BS/intermediate UE and AIoT device.
Proposal 4: Consider to study the following CP functions:

· Dynamic/aperiodic transmission of system information

· Paging

· Access control/barring in the context of contention-based random access procedure

· Transmission of UE radio access capability information
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