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1 Introduction
In the SID of the AIoT, the following items are included for the RAN2 discussion:
	The definitions provided in TR 38.848 are taken into this SI, and the following are the exclusive general scope:

A. The overall objective shall be to study a harmonized air interface design with minimized differences (where necessary) for Ambient IoT to enable the following devices:

i. ~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.

ii. ≤ a few hundred µW peak power consumption1, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, both 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.

· X  is to be decided in WGs.

· Coverage design target: Maximum distance of 10-50 m with device indoors as per TR 38.848: “…a range that WGs can sub-select within”.

· 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. 

· ...
· 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, our initial views on paging for the AIoT are provided. 

2 Discussion
As in RFID, an inventory procedure/round can be conducted/defined to determine which AIoT Devices or whether certain AIoT Device(s) are reachable from AIoT Reader perspective. 
Considering the RAN1 agreement (RAN1#116):

· From RAN1 perspective, at least when a response is expected from multiple devices that are intended to be identified, an A-IoT contention-based access procedure initiated by the reader is used. 
· For A-IoT contention-based access procedure, at least slotted-ALOHA based access is studied.
one exemplary procedure for inventory is illustrated in Fig. 1(a). 

0) Upon being triggered by a certain entity in CN (Core Network), an AIoT Reader may conduct a paging-like procedure. It may entail the AIoT Reader transmitting paging-like message (e.g., AIoT paging) to AIoT Devices. The paging-like message may include target device criterion, and RACH occasion parameter(s) (e.g., Q factor in RFID) as illustrated in Fig. 1(a). Target device criterion and RACH occasion parameter(s) influence the AIoT RACH procedure conducted afterwards, in a way that: 
A. Target device criterion controls the target AIoT Devices such that only AIoT Devices conforming to the target device criterion can participate in the RACH procedure that follows.
B. RACH occasion parameter(s) instructs where/when an AIoT device can transmit preamble. For example, Q factor in RFID can manipulate random access collision probability such that an AIoT Device conforming to the target device criterion, selects a random slot, indexed by a random number ranging from 0 to 2Q, to transmit AIoT preamble. The larger the Q factor, the lower the collision probability.
1) The AIoT Device(s) conforming to the target device criterion sent by AIoT Paging select a random slot to transmit AIoT Preamble.
2) If the AIoT Preamble is received by AIoT Reader successfully, AIoT Reader sends AIoT RAR to the AIoT Device, containing the received AIoT Preamble to confirm the successful preamble reception and to trigger the AIoT Msg3.
3) The AIoT Device then can transmit AIoT Msg3 containing its device information/ID.
4) The AIoT Reader may transmit AIoT Msg4 to the AIoT Device, signifying the resolution of the contention as well as successful reception of the Msg3. The AIoT Reader may deliver the inventory response, containing the collected AIoT Device information, to the entity of CN which triggered the inventory. 
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Fig. 1. Examples of inventory procedure between AIoT Reader and Device
There are several points need to be discussed regarding the roles of AIoT paging.
· AIoT Paging Role 1: AIoT RACH triggering

In legacy NR, paging can trigger RRC connection establishment for UEs in RRC IDLE/INACTIVE. Even though AIoT Devices are supposed to operate without RRC state/connection (as indicated in SID), the AIoT RACH procedure used for inventory can be triggered by AIoT paging.  

Proposal 1: AIoT paging can trigger AIoT RACH procedure. 
· AIoT Paging Role 2: Target AIoT Device identification
In legacy NR, paging includes the target UEs’ identities, e.g., NG-5G-S-TMSI/I-RNTI, to filter which UEs should initiate RRC connection establishment. Similarly, AIoT paging may include target device criterion to induce only target AIoT Devices (from the perspective of, e.g., AIoT application) to participate in the RACH operation that follows. If the target device criterion is provided by CN reflecting the interest of AIoT application, there could be two options worth considering: 1) the target device criterion is provided by CN and invisible to AIoT Reader, and 2) the target device criterion is provided by CN but fully or partly visible to AIoT Reader, if certain jobs at AIoT Reader rely on it.
Proposal 2: RAN2 to discuss if CN provides target device criterion pointing to target AIoT Devices, whether the target device criterion is visible to AIoT Reader or not.
· AIoT Paging Role 3: AIoT RACH occasion selection control
If AIoT Paging can trigger RACH operation of surrounding AIoT Device(s), it is essential for AIoT Paging message to provide RACH occasion parameter(s), e.g., guidance on when/where the AIoT can send AIoT preamble. For example, in slotted-ALOHA based RACH, AIoT Device should be able to select a random slot to transmit AIoT preamble, and the range of the randomness should be determined beforehand, e.g., Q factor in RFID determines the range from 0 to 2Q. Also, whether further degree of freedom, e.g., frequency channel, should be introduced/indicated by AIoT Paging message can be FFS based on RAN1’s progress. Also, another variation to consider is that RACH occasion parameter(s) can be conveyed by another follow-up message (e.g., 0_2 AIoT RACH Indication in Fig. 1(b)) instead of paging-like message (e.g., 0_1 AIoT Paging in Fig. 1(b)), as illustrated in Fig. 1(b).
Proposal 3: RAN2 to discuss whether RACH occasion parameter(s) including at least Q factor is to be introduced for AIoT.
Proposal 4: If RAN2 decides to introduce RACH occasion parameter(s), following two options can be considered:

· Option 1: RACH occasion parameter(s) is conveyed by AIoT paging-like message.
· Option 2: RACH occasion parameter(s) is conveyed by a separate follow-up AIoT message at the beginning of AIoT RACH operation. 
Conclusion
In this contribution, we address the initial views on the paging procedure for AIoT, and have the following proposals:
Proposal 1: AIoT paging can trigger AIoT RACH procedure.

Proposal 2: RAN2 to discuss if CN provides target device criterion pointing to target AIoT Devices, whether the target device criterion is visible to AIoT Reader or not.

Proposal 3: RAN2 to discuss whether RACH occasion parameter(s) including at least Q factor is to be introduced for AIoT.
Proposal 4: If RAN2 decides to introduce RACH occasion parameter(s), following two options can be considered:

· Option 1: RACH occasion parameter(s) is conveyed by AIoT paging-like message.
· Option 2: RACH occasion parameter(s) is conveyed by a separate follow-up AIoT message at the beginning of AIoT RACH operation. 
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