[bookmark: _Hlk3548187][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #111				                              R4-2408825
Fukuoka City, Fukuoka, Japan, 20th – 24th May, 2024
Agenda Item:	10.14.2.2
Source: 	OPPO
Title: 	on LP-WUS RX requirement
Document for:	Approval
1. Introduction
In RAN4#110bis meeting, the LP-WUS REFSENS has been fully discussed. A WF [1] has been agreed to capture the online agreements. In this contribution, we try to give further discussion on REFSENS requirement.
2. Discussion
The agreement related to REFSNES has been captured as below:
Issue 2-2-1: Performance metric for REFSENS
Agreement: 
· Use X% missed detection rate as the starting point for performance metric for LP-WUS RF requirements
· FFS on X values
· FFS on whether to have false alarm rate
Issue 2-2-2: How to specify REFSENS requirements
Agreement: 
· Reuse legacy approach to derive REFSENS, further discuss SNR, NF, IM
· FFS whether to design REFSENS requirements or other requirements to ensure LP-WUR meet the coverage target


From simulation perspective, during the Rel-18 simulation study, the miss detection rate MRD is assumed as 1% as captured in TR 38.869 table 7.1.2.2-8. Furthermore, for RAN1 simulation, the MDR and FAR (False alarm rate) has been agreed as 1% and {1%, 0.1%} respectively. 
Observation 1: For simulation perspective, the MDR and FAR are used as 1% and 1% respectively.
During the Rel-18 phase, RAN1 simulation has been provided with couple of simulation assumption of FAR which can be seen in different sub-clauses of TR 38.869. However, in the end, there is no agreement on the FAR to be stated in the conclusion part. Instead, most of the simulation results has considered all different FAR values and a compromise has been reached. This also leave the implementation freedom for companies to set its FAR and corresponding power consumption.
Observation 2: The conclusion of Rel-18 SI doesn’t give a concrete value of FAR.
Based on the above observations, it is proposed to set the 1% missed detection rate as the performance metric for LP-WUS REFSENS requirement and not to limit the FAR.
Proposal 1: It is proposed to set the 1% missed detection rate as the performance metric for LP-WUS REFSENS requirement and not to limit the FAR.
For the REFSENS requirement itself, currently RAN1 is still evaluating the SNR with different receivers. The most recent RAN1 agreement can be found as:
Agreement
Regarding the LP-WUS information to trigger PDCCH monitoring of RRC connected UEs, at least consider the following：
· Option 1: A bitmap with each bit corresponding to [one or more] UEs
· Option 2: A codepoint value corresponding to one or part of UE identity, e.g., C-RNTI
· Option 3: A codepoint value corresponding to [one or more] UEs
· Option 4: Multiple codepoint values with each corresponding to [one or more] UE(s)
· Option 5: Multiple bit blocks with each corresponding to [one or more] UE(s)
· Combination of above options are not precluded.
· FFS how to carry LP-WUS information, e.g, by encoded bits (with/without CRC) and/or by OOK sequence selection for ‘ON-OFF’ pattern for OOK symbols of LP-WUS.
· FFS how to carry LP-WUS information by overlaid OFDM sequences. 
· It doesn’t preclude considering the configuration where a single candidate overlaid OFDM sequence is used
· FFS details of LP-WUS information to trigger PDCCH monitoring (e.g. whether above is applicable to one or more serving cells)
Conclusion: 
For calibration purposes, companies are encouraged to report the SNR to achieve the coverage of PUSCH for message3, at least with the following assumptions: 
· Carrier frequency: 2.6 GHz
· The number of Tx chains: 1
· MIL of MSG 3: use the average one in R17 coverage, i.e.,153.51 dB for non-redcap UE
· Transmit antenna gain correction factors for WUS: up to company report
· Noise Figure: All three values +2dB, +5dB, +8dB on top of NF of MR (7dB) are to be reported, SNR for different assumptions on NF are determined separately


As listed in the agreement, the NF “+2dB, +5dB, +8dB on top of NF of MR (7dB) are to be reported”. So currently RAN1 is using a delta method comparing to MR to derive the LR SNR and NF. As we have already agreed on that to reusing legacy REFSENS requirement definition, it is proposed to wait for the NF and SNR study outcome of RAN1 to further determine the REFSENS requirement.
Observation 3: RAN1 use delta method to consider NF of LR compared to MR and to derive the required SNR.
Proposal 2: To wait for the RAN1 study of NF and SNR to further determine the REFSENS requirement.
3	Conclusions
In this contribution, we give further discussion on LP-WUS REFSENS requirement.
Observation 1: For simulation perspective, the MDR and FAR are used as 1% and 1% respectively.
Observation 2: The conclusion of Rel-18 SI doesn’t give a concrete value of FAR.
Observation 3: RAN1 use delta method to consider NF of LR compared to MR and to derive the required SNR.
Proposal 1: It is proposed to set the 1% missed detection rate as the performance metric for LP-WUS REFSENS requirement and not to limit the FAR.
Proposal 2: To wait for the RAN1 study of NF and SNR to further determine the REFSENS requirement.
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