Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: OLE_LINK53][bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #125bis	R2-2403348
Changsha, China, April 15th – 19th, 2024

Agenda Item	: 8.2.5 (FS_Ambient_IoT_solutions)
Source	: LG Electronics Inc.
Title	: Discussion on contention-based access
Document for	: Discussion and Decision
[bookmark: _Ref178064866]Introduction
A SID for A-IOT was approved as follows. 
	· 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 show our views on the contention-based access procedure, e.g., random access procedure, and the further consideration of the contention-based access procedure for A-IOT.

[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
1.1 Access method for data transmission 
In TR 38.848, the new requirements are captured as follows. 
	[bookmark: _Toc360202473][bookmark: _Toc121305331]5.2.6	 Potential New Requirements needed to support the use case
[PR 5.2.6-001] The 5G system shall be able to communicate with an Ambient-IoT device.
[PR 5.2.6-002] The 5G system shall be able to provide group communication for a group of Ambient-IoT devices.
..




For the potential new requirement, we need to discuss how to support communication for group of UEs first.
According to the RAN1 discussion, how to access the A-IOT UE to the network was discussed, and the following agreements were made.
	Agreement
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.
Agreement
For A-IoT contention-based access procedure, at least slotted-ALOHA based access is studied.



We think that RAN1 had already considered the group communication and RAN2 should follow the RAN1 decision for group communication. Thus, RAN2 should use slotted-ALOHA for the contention-based access as a baseline for A-IOT. 
Proposal 1. RAN2 should use slotted-ALOHA for the contention-based access as a baseline for group communication.

Then, we need to discuss how to support communication for a designated UE. 
The communication for a designated UE would not need contention-based access and designing the contention-free access procedure would be simple and appropriate because the network requests the data transmission only for a designated UE using the dedicated UE identifier and there is no contention with other UEs.
Proposal 2. RAN2 should use the contention-free access as a baseline for communication with a designated UE.

1.2 Contention-based access 
The following is an example for the slotted-ALOHA. If the reader requests the data transmission to the multiple UEs, the UE selects the slot to transmit the data, and the UE transmits the data on the selected slot. If at least two UEs transmits the data on a same slot, the collision can happen. Then, the collided UEs re-selects another slot to data retransmission.



In the slotted-ALOHA, the important point is how the A-IOT UE knows the beginning of the slot and end of the slot, hereinafter it calls contention-based access occasion, because the A-IOT UE cannot perform the transmission and reception procedure without knowing contention-based access occasion.
In our view, there are two options to indicate the contention-based access occasion. 
The first option is that when the network indicates the group-query message to the multiple A-IOT UEs, the network also indicates the contention-based access occasion to the multiple A-IOT UEs. Then, the multiple A-IOT UEs perform the contention-based access procedure.
The second option is that the duration of the contention-based access occasion should be pre-defined. With this, the A-IOT UE can know when to start contention-based access occasion. Then, if the group-query message is indicated to the multiple A-IOT UEs, the multiple A-IOT UEs performs the contention-based access procedure. 
In our view, the both options are also feasible. Thus, we propose that RAN2 study how to indicate the contention-based access occasion to the multiple A-IOT UEs considering the above options.
Proposal 3. RAN2 study how to indicate the contention-based access occasion to the multiple A-IOT UEs considering the following options.
· Option 1. The network also indicates the contention-based access occasion to the A-IOT UEs
· Option 2. The duration of the contention-based access occasion should be pre-defined.

After deciding how to indicate the contention-based access occasion to the multiple UEs, RAN2 need to discuss how the UE knows that the contention-based access occasion is reserved. 
The simple way is that the A-IOT UE can consider that the contention-based access occasion is reserved when receiving the A-IOT UE identifier. For example, at contention-based access occasion#1, the A-IOT UE transmits the A-IOT UE identifier#1 but the A-IOT UE receives the A-IOT UE identifier#2. In this case, the A-IOT UE considers that the contention-based access occasion is not reserved. At contention-based access occasion#2, the A-IOT UE transmits the A-IOT UE identifier#1 and the A-IOT UE receives the A-IOT UE identifier#1. In this case, the A-IOT UE considers that the contention-based access occasion is reserved and the A-IOT UE starts the data transmission and reception procedure.


Proposal 4. At the contention-based access occasion, the A-IOT UE transmits the A-IOT UE identifier. If the A-IOT UE receives same A-IOT UE identifier, the A-IOT UE considers that the contention-based access occasion is reserved.

1.3 Minimization of the collision
According to the current specification, UE’s energy level is not considered because the legacy UE has the large energy storage capability and the UE can continuously perform the random access procedure even if the UE fails the random access procedure. 
However, since the A-IOT UE has small energy storage capability, the A-IOT UE needs to perform the transmission and reception procedure before running out the energy. In other words, the A-IOT UE should efficiently use energy for the transmission and reception procedure.
Observation 1. The A-IOT UE should efficiently use the energy for the transmission and reception procedure.

As mentioned above, in RAN1, it was concluded that the contention-based access is studied. When the contention-based access procedure is used, the A-IOT UE may not continuously perform the contention-based access procedure due to the limited energy storage even if the A-IOT UE fails contention-based access procedure. 
For example, if the A-IOT UE fails contention-based access procedure, the A-IOT UE wants to re-trigger the contention-based access procedure, but the A-IOT UE may not have enough energy to perform the contention-based access procedure again as described in below figure.




Considering the above, in order to increase the probability of successful contention-based access procedure for the A-IOT UE, it is important to determine how to distribute A-IOT UEs over the contention-based access occasions based on the energy level. 
Proposal 5. RAN2 should study how to distribute A-IOT UEs over the contention-based access occasions based on the energy level.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Based on the above discussion, we made following proposals and observations.
Proposal 1. RAN2 should use slotted-ALOHA for the contention-based access as a baseline for group communication.
Proposal 2. RAN2 should use the contention-free access as a baseline for communication with a designated UE.
Proposal 3. RAN2 study how to indicate the contention-based access occasion to the multiple A-IOT UEs considering the following options.
· Option 1. The network also indicates the contention-based access occasion to the A-IOT UEs
· Option 2. The duration of the contention-based access occasion should be pre-defined.
Proposal 4. At the contention-based access occasion, the A-IOT UE transmits the A-IOT UE identifier. If the A-IOT UE receives same A-IOT UE identifier, the A-IOT UE considers that the contention-based access occasion is reserved.
Observation 1. The A-IOT UE should efficiently use the energy for the transmission and reception procedure.
Proposal 5. RAN2 should study how to distribute A-IOT UEs over the contention-based access occasions based on the energy level.
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