[bookmark: _Hlk3548187][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #111				                              R4-2408817
Fukuoka City, Fukuoka, Japan, 20th – 24th May, 2024
Agenda Item:	10.13.3.2
Source: 	OPPO
Title: 	further discussion on the regulation and Device requirements
Document for:	Approval
1. Introduction
In RAN4#110bis meeting, the regulation for RFID has been proposed. In our companion paper, we give further investigation on the regulation part of the RFID for 900MHz and 2.4GHz frequency bands. For the device requirements, we would like to further provide our views in this paper.
2. Discussion
During the RAN1 discussion, the device architecture has been fully listed and discussed. From the RAN1 LS [1] as the simulation assumptions and evaluation parameters, the receiver REFSENS as well as the link budget has been discussed. From RAN1 agreement, there are two alternatives to derive them as captured below:
Agreement
For this study item, the coverage evaluation methodology is based on the following steps. 
For an evaluation scenario
· For each of the link i, 
· Step 1: Obtain the required SINR for the physical channels under target scenarios and service/reliability requirements if Budget-Alt2 is used for this link i.
· Step 2: Obtain the receiver sensitivity using the method Budget-Alt1 (if a predefined threshold is assumed to derive the receiver sensitivity) or Budget-Alt2 (if no predefined threshold is assumed to derive the receiver sensitivity).
· Step 3: Obtain the coverage performance for link i based on the receiver sensitivity from step 2 and link budget template.
· The coverage results for each link are provided.
· FFS: what links are evaluated besides R2D and D2R (e.g., RF-EH)
· FFS whether/how to model the interference
· FFS: for which device(s) a predefined threshold is assumed
Note the following alternatives for obtaining receiver sensitivity are defined, 
· Budget-Alt1: receiver sensitivity is derived by a predefined threshold and no LLS is needed for link budget calculation
· The results rely on the received sensitivity and maximum transmit power, and directly calculate the maximum distance / pathloss based on these values and other related parameters. The link-level simulation (LLS) performances, such as required SINR can be satisfied for such case and no LLS is needed for link budget calculation.
· Budget-Alt2: receiver sensitivity is derived by required SINR which is given by LLS results 
· The results rely on link-level simulation results, e.g., required SINR which corresponds to detail LLS assumptions (e.g., BW, coding, data rate). And based on the required SINR, the received sensitivity can be calculated and then the maximum distance / pathloss can be derived.
· Note: For noise power, a noise figure value needs to be provided.


 The alt2 is the legacy method to derive the REFSENS requirement, as to find suitable SINR and based on the corresponding bandwidth, implementation margin and other aspects. However, for alt1, a predefined threshold is set to derive the REFSENS requirement. This is based on the receiver architecture and with specific architecture and receiver component, the component capability is dominant issue for REFSENS. 
Observation 1: Different receiver architecture may lead to different method to derive REFSENS requirement.
Proposal 1: The REFSENS requirement for device needs to consider different receiver architecture.
Furthermore, as also listed in the simulation evaluation methodology, the 95% throughput normally used for REFSENS requirement is no longer feasible for Ambient IoT devices. The performance metric is discussed in RAN4#110bis meeting and the agreement is captured below.
Issue 2-4-2: Performance metric for AIOT
Agreement:
· For NR system, use 5% throughput loss as performance metric as legacy.
· For AIOT system, including reader, device, intermediate UE, further discuss the performance metric:
· Option 1: [10%] BLER, [Rx power] 
· Option 2: SINR degradation
· Other options are precluded


As currently, the OOK modulation is somehow the most popular of RFID implementation, it seems the misdetection rate is more suitable from our perspective. A 1% misdetection rate is provided as the performance metric for further evaluation and can be further used in REFSENS requirement deriving.
Proposal 2: Use 1% misdetection rate as performance metric for evaluation and can be further used in REFSENS requirement deriving.
3	Conclusions
Observation 1: Different receiver architecture may lead to different method to derive REFSENS requirement.
Proposal 1: The REFSENS requirement for device needs to consider different receiver architecture.
Proposal 2: Use 1% misdetection rate as performance metric for evaluation and can be further used in REFSENS requirement deriving.
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