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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]The SI “Ambient IoT” has been approved in RAN#102. Following objectives are related to RAN2:
	· 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 provide our view on required Control plane functions for A-IoT.
Discussion
[1] also clearly mentioned that some functions are not considered for A-IoT device, as
	· For Topologies 1 & 2 (UE as intermediate node under NW control) per TR 38.848, with no RRC states, no mobility (i.e. at least no cell selection/re-selection -like function), no HARQ, no ARQ. 
Traffic types DO-DTT, DT, with focus on rUC1 (indoor inventory) and rUC4 (indoor command).


Based on “No RRC states”, all following RRC state related functions may not be supported:
	RRC supports the following states which can be characterised as follows:
-	RRC_IDLE:
-	PLMN selection;
-	Broadcast of system information;
-	Cell re-selection mobility;
-	Paging for mobile terminated data is initiated by 5GC;
-	Transfer of MBS broadcast data to the UE over MRB(s);
-	DRX for CN paging configured by NAS.
-	RRC_INACTIVE:
-	PLMN selection;
-	Broadcast of system information;
-	Cell re-selection mobility;
-	Paging is initiated by NG-RAN (RAN paging);
-	RAN-based notification area (RNA) is managed by NG- RAN;
-	DRX for RAN paging configured by NG-RAN;
-	5GC - NG-RAN connection (both C/U-planes) is established for UE;
-	The UE Inactive AS context is stored in NG-RAN and the UE;
-	NG-RAN knows the RNA which the UE belongs to;
-	Transfer of MBS broadcast data to the UE over MRB(s);
-	Transfer of unicast data and/or signalling to/from the UE over radio bearers configured for SDT.
-	RRC_CONNECTED:
-	5GC - NG-RAN connection (both C/U-planes) is established for UE;
-	The UE AS context is stored in NG-RAN and the UE;
-	NG-RAN knows the cell which the UE belongs to;
-	Transfer of unicast data to/from the UE;
-	Transfer of MBS multicast/broadcast data to the UE over MRB(s);
-	Network controlled mobility including measurements.



As mentioned in [5], “upon receiving the request, network can either broadcast the request across its network or send it only to specific locations - based on operator policy”, therefore A-IoT device state is not maintained in CN, and how CN is aware of the area, it may be based on policy or implementation. However it is under SA2 scope. We can use this as working assumption in RAN2, and may update it based on SA2 inputs. 
Proposal 1: Make working assumption in RAN2 that A-IoT device state is not maintained in CN, and CN will be aware of the area by implementation. RAN2 may update it based on SA2 inputs.
In table 1, we analyze what existing functions are needed for A-IoT devices. 
Note: the functions are cited from TS 38.300.
Table 1: Analysis on RRC related functionalities
	Function
	Needed?
	Remark

	Broadcast of System Information related to AS and NAS;
	No
	The parameters in the system information are mainly related to the cell access information, IDLE mode measurements, PLMN information, etc, which are not applicable for A-IoT devices, considering A-IoT devices do not support RRC states, mobility (i.e. at least no cell selection/re-selection -like function). All information for initial access shall be done based on hard coding or in query message, which should be decided by RAN1.

	Paging initiated by 5GC or NG-RAN
	No
	Existing paging is not applied for A-IoT device. The structure (e.g. in which layer) of paging like messages (inventory request and command), shall be discussed separately. 

	Establishment, maintenance and release of an RRC connection between the UE and NG-RAN including:
· Addition, modification and release of carrier aggregation
· Addition, modification and release of Dual Connectivity in NR or between E-UTRA and NR
	No
	Low cost and low power consumption are critical to A-IoT devices. The max data rate is below 5kbps, and max message size is below 1000bits; Not need to support CA and DC which will increase the complexity of AIoT device.

	Security functions including key management
	Prefer not
	Depends on SA3 discussion; It would be good to avoid PDCP layer integrity and ciphering in order to reduce the complexity of the AIoT device.
Note: TR 38.848 described it in negative way as “the memory required for security, authentication, etc., and hardware used for encryption processing would add to the complexity of the device.”

	Establishment, configuration, maintenance and release of Signalling Radio Bearers (SRBs) and Data Radio Bearers (DRBs)
	No
	The QoS requirement for different Messages should be same since the requirements for A-IoT are same, i.e. max data rate is below 5kbps, max message size is below 1000bits; and no reliability requirement. Therefore, do not see the reason to have SRB, DRB concept. 

	Mobility functions including:
· Handover and context transfer
· UE cell selection and reselection and control of cell selection and reselection
· Inter-RAT mobility
	No
	As mentioned in the SID, no RRC states, no mobility (i.e. at least no cell selection/re-selection -like function).

	QoS management functions
	No
	The QoS requirement for different Messages should be same since the requirements for A-IoT are same, i.e. max data rate is below 5kbps, max message size is below 1000bits; and no reliability requirement. Therefore, do not see the reason to introduce QoS management functions. 

	UE measurement reporting and control of the reporting
	No
	As mentioned in the SID, no RRC states, no mobility (i.e. at least no cell selection/re-selection -like function). Therefore, do not see the reason to support measurement reporting.

	Detection of and recovery from radio link failure
	No
	No RRC state, and no connection with network. 

	NAS message transfer to/from NAS from/to UE
	No
	So far, only inventory request, Command and inventory response should be transmitted between CN, RAN and UE. Would be good to avoid NAS since some information in inventory request and command shall be visible to RAN, e.g. filter criteria, Device ID, periodicity. 
But this shall be decided in SA and CT WG.


Based on the analysis in table 1, we propose:
Proposal 2: RRC state related functions are not supported for A-IoT device, e.g. PLMN selection, system information, RNA, DRX, and Paging.
Proposal 3: RRC related functions listed in TS 38.300 are not supported for A-IoT device, except security which should be decided in SA3.
Capability exchange:
Another issue needs to be discussed is how to handle different types of A-IoT devices, since so far type 1, type 2a and type 2b devices may be supported in Rel-19. The coverage may be different for different type of A-IoT devices. For instance, for type 1 device, Topology 2 may be needed in order to extend the coverage. 
Considering low cost, low complexity and low power are key metrics for A-IoT devices, and there should not be huge difference among different type of devices from capability perspective, RRC based capability exchange should be avoided. 
Proposal 4: RRC based capability exchange is not supported for A-IoT devices.
Based on the discussion above, we propose:
Proposal 5: RRC layer is not supported for A-IoT device. Wait for SA3 inputs on whether AS layer security is needed or not.
1. Conclusion
Based on the discussion, we have following proposals:
[bookmark: _Ref434066290]Proposal 1: Make working assumption in RAN2 that A-IoT device state is not maintained in CN, and CN will be aware of the area by implementation. RAN2 may update it based on SA2 inputs.
Proposal 2: RRC state related functions are not supported for A-IoT device, e.g. PLMN selection, system information, RNA, DRX, and Paging.
Proposal 3: RRC related functions listed in TS 38.300 are not supported for A-IoT device, except security which should be decided in SA3.
Proposal 4: RRC based capability exchange is not supported for A-IoT devices.
Proposal 5: RRC layer is not supported for A-IoT device. Wait for SA3 inputs on whether AS layer security is needed or not.
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