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1. [bookmark: _Ref490222521]Introduction
This contribution summarizes the discussions on 6G DL WUS operation in RRC states in RAN1# 124.
2. Proposals for online sessions
2.1. Proposals for Tuesday online sessions
3. [bookmark: _Hlk220919290][bookmark: _Hlk220835737]6GR DL WUS operation: general 
RRC states for study
Almost all companies discuss that NR WUS is beneficial for both RRC idle and connected states for power saving, and it is worthy to study 6GR DL WUS for both RRC idle and connected states. 
[bookmark: _Hlk221373578][FL1]Proposal 1: Study 6GR DL WUS procedure for both RRC idle and RRC connected states.
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 WUS operation for different device types
[vivo][CMCC][TCL][Lenovo][Sony] discuss that NR WUS is applicable to use cases such as IoT, wearables and eMBB. In 6GR, both eMBB and IoTdevices desire high UE energy efficiency and thus, it is worthy to study 6GR DL WUS for both of them. To streamlinenetwork operations and specification effort, a unified DL WUS procedure design is recommended for both eMBB andIoT use cases.
[FL1]Proposal 2: Study an unified 6GR DL WUS procedure for both eMBB and IoT use cases.
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Sync proceduce for 6GR DL WUS
[bookmark: _Hlk220946774][bookmark: _Hlk220924739][Qualcomm][vivo][Huawei][CMCC][Samsung][Docomo][CATT][Spreadtrum][Futurewei][sony][OPPO] discuss that considering  6GR DL WUS is based on OFDM sequence, and thus it is possible to perform synchronization based on 6GR synchronization signal, i.e., PSS/SSS by EE processing, and thus, dedicated reference signal for EE processing measurement may not be necessay to reduce system overhead, it is suggested to strive for unified synchronization signal for EE processing and non-EE processing. 
Further, [Huawei] discusses that LR may only have 1RX or 2RX ports, while the MR may be with 4RX ports depending on the discussion. With different number of RX ports, the synchronization accuracy of DL SS for LR shall be worse than that for MR. Therefore, the synchronization accuracy difference by detecting SSB for MR and LR should be carefully considered. 
[bookmark: _Hlk220920512][FL1]Proposal 3: 6GR DL WUS study assumes synchronization is based on 6GR synchronization signals (PSS/SSS), and study at least the following:
· Achievable synchronization accuracy for WUS reception
	Company
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4. [bookmark: _Hlk221373793] 6GR DL WUS operation in RRC idle
4.1. [bookmark: _Hlk220836257][bookmark: _Hlk131094631]Applied scenarios/use cases and identified issues
4.1.1. [bookmark: _Hlk221268589][bookmark: _Hlk221374336]Use case #1: Power saving for paging
[Nokia] [Huawei] [Qualcomm] [Ericsson] [MTK] [Apple] [vivo] [samsung][ZTE][DOCOMO][Futurewei][Spreadtrum][LGE][CATT][CMCC][OPPO][TCL][Sharp][NEC]
[InterDigital][ETRI][Google][Ofinno][Sony][WILUS][Lenovo] propose to study power saving for paging based on 6GR DL WUS. 
Specifically, companies propose the following paging related use cases:
· DL WUS triggering paging PDCCH monitoring: [Nokia] [vivo] [Huawei][Qualcomm] [Ericsson] [Apple][samsung][ZTE][DOCOMO][Futurewei][Spreadtrum][LGE][CATT][CMCC][OPPO][TCL][Sharp][NEC][InterDigital][ETRI][Google][Ofinno][Sony][WILUS][Lenovo] [MTK]
· DL WUS indicating paging information directly:[Huawei][ZTE][Sharp]
· SI updated and ETWS/CMAS indication by DL WUS: [Nokia][Spreadtrum][CATT][LGE][WILUS]
For DL WUS triggering PDCCH monitoring in RRC idle state, DL WUS can be used to reduce the unnecessary wake-up overhead as illustrated by below figure from [Qualcomm], an UE monitors WUS to check whether to wake up for paging PDCCH monitoring, if yes, the UE wakes up from ultra deep sleep or deep sleep, otherwise, the UE continues keeping in ultra deep sleep or deep sleep for power saving purpose.
[bookmark: _Hlk220854215][image: 图形用户界面, 应用程序, Teams

描述已自动生成]
[bookmark: _Hlk220927293][bookmark: _Hlk221268889][Huawei] provides evaluation results on energy saving gain and latency impact of 6G DL WUS in RRC idle state as shown below, indicating that 6G DL WUS can provide 64.3% energy saving gain compared with R15 paging mechanism and if it is based on per UE indication, the paging latency is not increased but  the RACH latency is slightly increased. [Nokia][Ericsson][xiaomi][InterDigital] propose to study attainable UE power saving gain in IDLE/Inactive. Besides, based on the agreed evalution assumptions as listed below for energy saving schemes for 6GR, FL suggests the following proposal:
[bookmark: OLE_LINK1]RAN1 #122bis Agreement
At least the following NR metrics,
· Network energy saving gain relative to baseline for BS
· UE energy saving gain relative to baseline for UE
· Impact to UPT (User-Perceived Throughput), if applicable,
as well as the metrics 
· Impact to latency, if applicable
· Impact to QoS/delay budget satisfaction rate, if applicable
are used for 6G energy efficiency evaluation.

RAN1 #123 Agreement
For evaluation purposes and relative comparison over different candidate energy saving schemes for 6GR, define the following baseline power saving configurations for UE for evaluation purpose for FR1 (including around 7GHz):
· 5G NR I-DRX (1.28s cycle) for idle mode
· Group paging rate (for a PO): TBD
· 5G NR C-DRX settings of (cycle, on-duration timer, inactivity timer) are assumed for the following 6GR traffic models for connected mode:
· VoIP: (40 ms, 8 ms, 10 ms)
· FTP3: (160 ms, 8 ms, 100 ms)
· Instant message: (320 ms, 8 ms, 100 ms)
· XR: (16 ms, 10 ms, 4 ms) 
· Companies can evaluate and report other traffic(s) and/or configuration(s) with justification 
Note: The corresponding evaluation is not intended for energy efficiency comparison with 5G/NR.

[FL1]Proposal 4: For 6GR DL WUS triggering UE for below paging related use cases in RRC idle state, 
· Triggering paging PDCCH monitoring
· WUS indicating paging information
· [bookmark: _Hlk221293211]SI updated and ETWS/CMAS indication 
study UE performance and network impact, regarding at least the following:
· UE energy saving gain 
· Impact to latency, if applicable
· Network overhead
· Network energy consumption
· Other impacts, if any
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[bookmark: _Hlk220924820] In addition, [Nokia] [Qualcomm][vivo][Huawei][Ericsson][ZTE][Samsung][LGE][MTK][Google]  identify the following issues for study:
· [bookmark: _Hlk220927575]To reduce false alarm rate caused by WUS indication granularity  [Nokia] [Qualcomm][vivo][Huawei] [Ericsson][ZTE][Google]
· [bookmark: _Hlk220926668]To reduce latency for DL WUS triggered paging reception caused by synchronization after waking up   [Nokia] [Qualcomm][vivo]
· [bookmark: _Hlk220942859]To improve NES gain by considering PO adaptation [Nokia][Huawei][Samsung][LGE][MTK]
4.1.2.  Use case #2: Power saving for RRM measurement
[bookmark: _Hlk220924021][Qualcomm][vivo][Huawei][Nokia][CATT][xiaomi][Samsung][Ericsson][DOCOMO][OPPO][WILUS][InterDigital][NEC][Lenovo] discuss RRM measurement including both serving cell and neighboring cell performed by EE processing can reduce the overall wakeup duration of UE, which brings considerable power saving gain. 
[vivo] provides evaluation results, indicating that for the case with serving cell RRM measurement performed by EE processing and neighboring cell measurement by non-EE processing with relaxation facor of 4~16, 20.82%~26.1% power saving gain can be observed if neighboring cell measument with intra-frequency measurement only is assumed and  18.53%~25.36% power saving gain can be observed if neighboring cell measument with both intra-and inter-frequency measurement is assumed; for the case with both serving cell and neighboring cell RRM measurement offloaded from non-EE processing to EE processing, 28.06% power saving gain can be observed if neighboring cell measument with intra-frequency measurement only is assumed  43% power saving gain can be observed if neighboring cell measument with both intra-and interfrequency measurement is assumed. 
[bookmark: _Hlk221271213][FL1]Proposal 5: Study power saving gain for RRM measurement including both serving cell and neighboring cell in RRC idle performed by EE processing.
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In addition, for RRM measurement based on EE processing,  the following issues are identified by [vivo][Huawei][NEC]:
· [bookmark: _Hlk220939586][bookmark: _Hlk220940205]Neighboring cell identification [vivo][Huawei][NEC]
· [bookmark: _Hlk220941117]Interference handling [Huawei] 
4.2. [bookmark: _Ref209729594]Functionalities/procedures by 6GR DL WUS operation
4.2.1. 6GR DL WUS monitoring procedure
[bookmark: _Hlk221297337][bookmark: _Hlk220919984][Nokia][vivo][Huawei][Qualcomm][Ericsson][Samsung][ZTE][Apple][CATT][OPPO][Spreadtrum][TCL][Futurewei][Google][Sony][Sharp] propose to study DL WUS procedure by considering the following aspects:
· WUS monitoring periodicity [Nokia][vivo]
· WUS monitoring occasions [vivo] [Qualcomm][ZTE][Spreadtrum][OPPO][Sony]
· WUS indication granularity [Nokia][vivo][Huawei] [Ericsson][Samsung][ZTE][OPPO][Spreadtrum][Google][Futurewei][Sharp]
· Dynamic PO [Nokia][Huawei][MTK][Sharp]
· UE behaviors after waking-up[vivo][Huawei][ZTE]
· Additional synchronization/reference signals prior paging occasion(s) to reduce latency for DL WUS triggered paging reception [Nokia][vivo][Apple][TCL][Spreadtrum][CATT]

[HW][ZTE] discuss the UE behavior upon DL WUS detection: if DL WUS is designed to indicate per group/subgroup information, the functionality of DL WUS is to wake up MR to perform paging procedure;while if DL WUS is designed to indicate UE dedicated information, the functionality of DL WUS may be to wake up MR to perform RACH procedure
[E///][vivo][Spreadtrum][Google] propose to study 6GR DLWUS moniroing procedure by taking NR WUS monitoring procedure as a starting point/baseline. 

[bookmark: _Hlk220952711][FL1]Proposal 6: For RRC idle state, study DL WUS procedure regarding at least the following aspects: 
· WUS monitoring periodicity 
· WUS monitoring occasions 
· WUS indication granularity 
· UE behaviors after waking-up, including direct RACH transmission, PO determination, and synchronization, if applicable
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4.2.2. RRM measurement based on EE processing
[bookmark: _Hlk220952690][bookmark: _Hlk220959660][bookmark: _Hlk220959770][bookmark: _Hlk220952962][Qualcomm][vivo][Huawei][CMCC][Samsung][DOCOMO][ZTE][Apple][OPPO][CATT][Spreadtrum][WILUS] discuss that considering  6GR DL WUS is based on OFDM sequence, it is possible to perform RRM measurement based on 6GR measurement signal, i.e., at least PSS/SSS by EE processing, and thus, dedicated reference signal for EE processing measurement may not be necessay to reduce system overhead. It is suggested to study RRM measurement based on 6GR measurement signal by EE processing.
In addition, the following issues are identified for study:
· [bookmark: _Hlk220953127][bookmark: _Hlk220953242][bookmark: _Hlk220953121]Neighboring cell identification for neighboring cell RRM measuement [vivo][Huawei][NEC]
· Impact on the EE processing complexity to maintain acceptable measurement accuracy for neighboring cell RRM measuement [Huawei] [Apple]
· coverage and accuracy for both serving cell and neighboring cell RRM measurement [vivo] [ZTE][Apple][OPPO][Xiaomi]
· feasibility of neighbour cell measurement including intra-frequency and inter-frequency measurement [DOCOMO][ZTE][vivo][Ericsson][Apple][OPPO][CATT]
[bookmark: _Hlk220953279]
[FL1]Proposal 7: 
For RRC idle state, study serving cell RRM measurement based on 6GR measurement signal (e.g., PSS/SSS) by EE processing regarding at least the following: 
· coverage (e.g., achievable SINR/SNR) and accuracy
For RRC idle state, study neighboring cell RRM measurement based on 6GR measurement signal (e.g., PSS/SSS) by EE processing, regarding at least the following aspects : 
· Neighboring cell identification
· [bookmark: _Hlk221294405]Coverage(e.g., achievable SINR/SNR) and accuracy
· Impact on the EE processing complexity 
	[bookmark: _Hlk221375607]Company
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4.2.3. Power saving for indicating new functionalities
Companies also discuss to study the following new functionalities potentially to be indicated by DL WUS:
· [bookmark: _Hlk221029886]System information delivery indication [Nokia]
· Cell common signals transmission manner indication [Nokia][LGE]
· If CA framework in idle/inactive state is supported, how the WUS operate with multi-carrier/cell [ZTE]
· Cell DTX/DRX pattern adaptation [Spreadtrum][NEC]
· PRACH resource adaptation [Spreadtrum][LGE]
· waking-up UE to receive 6G synchronization signal [TCL][Spreadtrum]
· PO adaptation[Samsung]
· Small data transmission[CMCC][ZTE][Spreadtrum]: To avoid uplink activity for DL small data, [CMCC] propose to study DL WUS to bring group/UE ID and small data together with two alternatives
· Alt 1: the DL WUS can be used to bring group/UE ID and small data together.
· Alt 2: the DL WUS can be used to bring group/UE ID and trigger UE to receive small payload packet.
[bookmark: _Hlk221271799]Proponent companies are encouraged to provide more details of new functionalities. 
	Company
	Comments/suggestions

	
	

	 
	

	
	

	
	



5. [bookmark: _Hlk221268733]6GR DL WUS operation in RRC connected
5.1. [bookmark: _Toc189288950][bookmark: _Toc189898379]Use Case #1: DL LP-WUS triggering PDCCH monitoring 
Almost all companies discuss and propose the first use case or function of DL WUS in RRC connected is to trigger PDCCH monitoring for UE power saving. 
Evaluation results for connected state 
· [HW] provides the evaluation results on energy saving gain, and UPT/latency/QoS satisfaction rate impact of 6G DL WUS in RRC connected state as shown in Figure 7 below and observed following 
· If the monitoring periodicity of 6G DL WUS is equal to C-DRX cycle of the reference setting.
· For FTP traffic, 15.2%~40.1% energy saving gain can be obtained for various MR sleep states, while there is UPT/latency loss, and the QoS satisfaction is also reduced.
· For IM traffic, 70.2% energy saving gain can be obtained for MR deep sleep, while there is UPT/latency loss.
· If the monitoring periodicity of 6G DL WUS is smaller than C-DRX cycle of the reference setting.
· For FTP traffic, 3.1%~21.1% energy saving gain can be obtained for various MR sleep states, while there is also UPT/latency gain.
· For IM traffic, 64.2% energy saving gain can be obtained for MR deep sleep, while there is also UPT/latency gain.
· For XR traffic, 6.3%~19.1% energy saving gain can be obtained for MR micro sleep and light sleep, while the UPT/latency performance is comparable.  
· [Apple] provides the evaluation results on energy saving gain, and UPT impact between baseline scheme of “C-DRX + R16 WUS (DCP) + cross-slot scheduling + R17 PDCCH skipping (8 slot)” and 6G DL WUS scheme of “6G WUS replaces R16 DCP + 6G WUS is also enabled during C-DRX ON duration with different MR sleep state (deep or light or micro sleep)” and observed deeper sleep state during 6G WUS monitoring provides more UE energy saving gain, but also leads to lower average UPT. Hence the UE energy saving gain and the average UPT gain/loss depends on how 6G WUS operates and the sleep state during 6G WUS monitoring.
· [MTK] provides the evaluation results on energy saving gain, and latency for VoIP, FTP and IM traffic of 6G DL WUS in RRC connected state as shown in Figures below and observed following:
· For VoIP traffic, with WUS monitoring period of 10ms (1/4 of the DRX cycle) and 10ms UE wake-up delay allowed, UE can achieve both power saving gain of 23.6% and shorter average packet latency than 6G baseline of 40ms C-DRX for PDCCH monitoring.
· For FTP traffic, applying WUS monitoring during PDCCH skip duration can achieve 29.2% power saving gain for FTP traffic with minor increment in average packet latency (5.25ms increase from 48.6ms to 53.8ms).
· For IM traffic, Enhancement 1 (C-DRX for WUS) and Enhancement 2 (WUS-assisted PDCCH skipping) are complementary. Applying both to IM traffic jointly achieves 50.1% power saving gain and reduces average packet latency from 147.6ms to 37.6ms (74.5% reduction).
· [QC] provides the evaluation results on energy saving gains using EE processing between two cases. In the first EE processing is used only to monitor DL WUS prior to a DRX on-duration; while in the second, EE processing is also used to perform measurements. It is observed that in both cases, there is some energy saving gain from introducing DL WUS and that gain grows significantly once measurements are performed in EE processing mode.
As shown above, for most cases, DL WUS can bring power saving benefits. 
Besides, based on the agreed evalution assumptions as listed below for energy saving schemes for 6GR, FL suggests the following proposal:
RAN1 #122bis Agreement
At least the following NR metrics,
· Network energy saving gain relative to baseline for BS
· UE energy saving gain relative to baseline for UE
· Impact to UPT (User-Perceived Throughput), if applicable,
as well as the metrics 
· Impact to latency, if applicable
· Impact to QoS/delay budget satisfaction rate, if applicable
are used for 6G energy efficiency evaluation.

RAN1 #123 Agreement
For evaluation purposes and relative comparison over different candidate energy saving schemes for 6GR, define the following baseline power saving configurations for UE for evaluation purpose for FR1 (including around 7GHz):
· 5G NR I-DRX (1.28s cycle) for idle mode
· Group paging rate (for a PO): TBD
· 5G NR C-DRX settings of (cycle, on-duration timer, inactivity timer) are assumed for the following 6GR traffic models for connected mode:
· VoIP: (40 ms, 8 ms, 10 ms)
· FTP3: (160 ms, 8 ms, 100 ms)
· Instant message: (320 ms, 8 ms, 100 ms)
· XR: (16 ms, 10 ms, 4 ms) 
· Companies can evaluate and report other traffic(s) and/or configuration(s) with justification 
Note: The corresponding evaluation is not intended for energy efficiency comparison with 5G/NR.

[FL1]Proposal 8: For 6GR DL WUS triggering PDCCH monitoring in RRC connected state,  study UE performance and network impact, for at least:
· UE energy saving gain
· Impact to UPT, if applicable
· Impact to latency, if applicable
· Impact to QoS/delay budget satisfaction rate, if applicable
· Network overhead
· Network energy consumption
· Othe impacts, if any 
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In addition, following sub-use cases are proposed to be studied by companies: 
Sub use case#1-1: DL WUS monitoring according to the DL WUS monitoring configuration before drx-onDurationTimer to trigger the starting of the drx-onDurationTimer. [Nokia], [CMCC], [QC], [ETRI]
· [HW]: WUS Option 1-1 and Option 1-2 either one has better performance than Rel-15 C-DRX, while both options have the similar energy consumption and latency performance, if they are configured with the same key parameters (e.g., monitoring periodicity, monitoring duration and etc) and RAN1 targets for supporting a single procedure.
· [ZTE] (scheme#1)
· [SPD]: Option 1-1 and Option 1-2 in NR can be used as a starting point.
· [Apple] with supporting separate config. of measurement cycle,
Sub use case#1-2: PDCCH monitoring is triggered by DL-WUS only and not triggered by C-DRX cycle and drx-onDurationTimer when monitoring DL WUS.
Companies like [Nokia], [vivo], [CATT], [OPPO], [LG], [Apple], and [WILUS] have noted that for NR Rel-19 Option 1-2, even though C-DRX is configured, the PDCCH monitoring is controlled by LP-WUS, independent of the C-DRX cycle. C-DRX remains in use primarily because the measurement cycle and RRM/RLM measurement relaxation depend on the applied C-DRX or short C-DRX cycle, which alleviates UE measurement power consumption for NR WUS option 1-2.
Therefore, following sub use case#1-4 by removing the constraints imposed by NR option 1-2 is proposed to be studied by [ZTE] (Scheme#3), [CATT], [vivo], [CMCC], [OPPO], [TCL], [LG], [Apple?], [WILUS], allowing for increased flexibility as well as a streamlined and simplified design.

· [CATT] [CMCC], [OPPO], [TCL], [LG], [WILUS]
· [ZTE] (scheme#2), (Scheme#3)
· [SPD]: Option 1-1 and Option 1-2 in NR can be used as a starting point.
· [HW]: WUS Option 1-1 and Option 1-2 either one has better performance than Rel-15 C-DRX, while both options have the similar energy consumption and latency performance, if they are configured with the same key parameters (e.g., monitoring periodicity, monitoring duration and etc) and RAN1 targets for supporting a single procedure.
· [MTK]: modify C-DRX mechanism e.g., configure WUS MO instead of PDCCH MOs for the cycle and on-duration parameters 
· [Apple] with supporting separate config. of measurement cycle,
· [QC]: Study DL WUS triggering PDCCH monitoring outside C-DRX active time (e.g. compare it with using shorter C-DRX cycles).
· [Interdigital]: Support aperiodic UE DRX active time based on DL-WUS indication
· [vivo]: 6GR DL WUS is used without any DRX cycle configuration
 Sub use case#1-3: DL WUS monitoring inside at least C-DRX active time according to the DL WUS monitoring configuration to trigger PDCCH monitoring (Studied in Rel-19 WUS operation).
· [Nokia]: revisiting ACTIVE time usage of WUS, considering the new EE processing state, expected payload improvements and the single OFDM-sequence based design of the WUS, that reuses the main radio.
· [Apple], [MTK], [QC]: consider WUS during C-DRX active time together with other NR features such as PDCCH skipping enabling WUS monitoring during C-DRX inactivity timer period/skipping duration
Based on the sub use cases proposed by companies, FL observes they can be divided into two candidate direction for functionality study, and thus, suggest the following:
[FL1]Proposal 9: for RRC connected state, study DL WUS triggering PDCCH monitoring with and without C-DRX.
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Other procedure details 
· [QC]: Study DL WUS monitoring when multiple carriers are configured or active
· [InterDigital]: Support flexible configuration of DL-WUS monitoring allowing intra/inter-band MR and LR
· [QC]: Study DL WUS monitoring when multiple carriers are configured or active
· [Ofinno]: As part of the 6GR study on DL WUS, include multi-TRP and single cell multi-carrier as part of the study.
· [HW], [Google]: proposed to consider in 6G, how to adapt MR status/time gap to various traffic types, to achieve trade-off between traffic latency and power saving gain compared to NR Rel-19 where only a single capability of wake-up delay UE reports and gNB configures between DL WUS MO and PDCCH monitoring start point   
· [HW], [WILUS]: proposed to study increasing the number of UE subgroups or UE specific indication compared to NR Rel-19 LP-WUS where up to 31 codepoints were designed 
· [InterDigital]: Support activation/deactivation of DL-WUS monitoring based on at least channel measurement (e.g., entry/exit conditions) potentially with UE assistance.
· [Samsung]: RAN1 shall study whether the enable/disable of DL WUS operation should depend on RRC configuration for RRC CONNECTED state.
· [Ofinno]: RAN1 to assume that DL WUS monitoring will be supported both inside and outside the active BWP, while studying any impact to changes to BWP in 6GR compared with 5G BWP.

5.2. [bookmark: _Toc189898380][bookmark: _Toc189288951]Use Case #2: Measurements by EE processing  
Background of NR Rel-19 LP-WUS operation for measurements in connected state: Based on NR Rel-19 LP-WUS WID of RP-234056, in CONNECTED mode, UE MR ultra-deep sleep is not considered, and UE RRM/RLM/BFD/CSI measurements are performed by MR. 
Many companies have observed that 5G NR WUS operation in the connected state leads to compromised power savings because RRM, RLM and BFD measurements are still carried out using non-EE processing. It's worth noting that EE processing for serving cell RRM measurement is already supported, but only in the idle/inactive state in NR Rel-19 WUS operation.
For 6GR, since EE processing uses an OFDM-based receiver and both EE and non-EE processing have the same noise figure, it's important and advantageous to investigate RRM/RLM/BFD measurements for serving and RRM measurement for neighbouring cell by EE processing in the RRC-connected state. The study should focus on at least the benefits of power saving and the accuracy of these measurements, as proposed by [HW], [ZTE], [CATT], [vivo], [xiaomi], [Samsung], [Ericsson], [MTK], [Sony], [Lenovo], [Interdigital], [Apple], [QC], [WILUS]. Therefore, following sub use cases for measurements by EE processing can be studied:
· Sub use case#2-1: RRM measurement for serving cell  
· Sub use case#2-2: RRM measurement for neighbor cell 
· Sub use case#2-3: RLM/BFD measurement for serving cell 
Evaluation results for power saving for measurement by EE processing
Sub use case#2-1: RRM measurement for serving cell  
· [vivo] provide power saving benefits for RRM/RLM by EE processing for serving cell and observe following
· Compared to serving cell measurement by non-EE processing, serving cell measurement by EE processing for 1 sample per measurement cycle can achieve 35.55%~56.77% power saving gain.
· Compared to serving cell measurement by non-EE processing, serving cell measurement by EE processing for 2 samples per measurement cycle can achieve 50.99%~69.58% power saving gain.
· [bookmark: _Ref219916707][MTK] provide the power breakdown analysis, reveals that when SSB measurement is offloaded to EE processing, the power consumption of the MR for SSB measurements is minimized, and the probability of the UE entering a deeper sleep state increases. The analysis implies the need for EE processing capability for synchronization and serving cell monitoring routines in order for UE to achieve lower power deep sleep states in connected mode. 

· [QC] provides the evaluation results on energy saving gains using EE processing between two cases. In the first EE processing is used only to monitor DL WUS prior to a DRX on-duration; while in the second, EE processing is also used to perform measurements. It is observed that in both cases, there is some energy saving gain from introducing DL WUS and that gain grows significantly once measurements are performed in EE processing mode.

Sub use case#2-2: RRM measurement for neighbor cell  
· [vivo] provide power saving benefits for RRM measurement for intra-frequency neighboring cell by EE or non-EE processing and RRM/RLM measurement for serving cell by EE processing and observe following: 
· Compared to serving cell and intra-frequency neighboring cell measurement by non-EE processing, RLM/RRM measurement for both serving and neighbor cell measured by EE processing can achieve 24.4%~32.58% power saving gain.
· Compared to serving cell and intra-frequency neighboring cell measurement by non-EE processing, RLM/RRM measurement for serving cell only measured by EE processing, RRM measurement for neighbor cell is measured by non-EE processing can achieve 14.13%~18.87% power saving gain.


Sub use case#2-3: RLM/BFD measurement for serving cell
· [vivo] provide power saving benefits for RRM/RLM by EE processing for serving cell and observe following
· Compared to serving cell measurement by non-EE processing, serving cell measurement by EE processing for 1 sample per measurement cycle can achieve 35.55%~56.77% power saving gain.
· Compared to serving cell measurement by non-EE processing, serving cell measurement by EE processing for 2 samples per measurement cycle can achieve 50.99%~69.58% power saving gain.

[bookmark: _Hlk221271362][FL1]Proposal 10: Study power saving gain of RRM measurement including both serving cell and neighboring cell in RRC connected performed by EE processing.
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[FL1]Proposal 11: Study power saving gain of RLM/BFD measurement in RRC connected performed by EE processing.
	Company
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Measurement accuracy by EE processing 
· [QC] observed that measurements can be performed in EE processing state without the need to inform the network or for special signals since noise figure is the same for EE and non-EE processing. 
While,
· [HW] observed that the synchronization accuracy by detecting SSB are different for MR and LR due to different assumptions on RX number, it may result different coverage between LR and MR as shown in following figure.
[image: 图示

AI 生成的内容可能不正确。]
[bookmark: _Ref220605386][bookmark: _Ref220605708]Figure 3: The coverage performance difference between MR and LR [HW]
· [ZTE] proposed it is necessary to distinguish whether the reported measurements are obtained in EE mode or in normal mode, so as to ensure that the network can correctly interpret the results and facilitate subsequent scheduling
· [xiaomi] proposed to evaluate the accuracy of the WUR measurement may be evaluated to prevent compromising DL/UL scheduling performance.
· [Ericsson] proposed to study the feasibility and necessity of performing measurements in EE processing state of UE in Connected state.
· [vivo] proposed to study the SINR derivation using EE processing to meet RLM/BFD measurement accuracy requirement. Unlike non-EE processing, where SINR is measured in the frequency domain as a linear average of resource element power, EE processing assumes only time-domain method to reduce power consumption. 
· [vivo] also provide the evaluation results for in terms of RSRP and SINR accuracy and it is observed for SINR measurement for serving cell by EE processing based on PSS/SSS sequences, where SINR is calculated by RSRP/(RSSI-RSRP), the SINR accuracy within 3dB for 1 sample @SINR=-6dB, and 2.5dB for 1 sample @SINR=-1.5dB can be achieved.  
Based on above, following proposals are made
[bookmark: _Hlk221271520][FL1]Proposal 12: 
[bookmark: _Hlk221375374]For RRC connected state, study serving cell RRM measurement based on 6GR measurement signal (e.g., PSS/SSS) by EE processing regarding at least the following:  
· coverage  (e.g., achievable SINR/SNR) and accuracy
For RRC connected state, study neighboring cell RRM measurement based on 6GR measurement signal (e.g., PSS/SSS) by EE processing, regarding at least the following: 
· Neighboring cell identification
· Coverage(e.g., achievable SINR/SNR) and accuracy
· Impact on the EE processing complexity 

	Company
	Y/N
	Comments

	
	
	

	 
	
	

	
	
	

	
	
	



[FL1]Proposal 13: For RRC connected state, study RLM/BFD measurement based on 6GR measurement signal (e.g., PSS/SSS) signal by EE processing, regarding at least the following:  
· Coverage(e.g., achievable SINR/SNR) and accuracy for SINR estimation by EE processing  
· Impact on the EE processing complexity

	Company
	Y/N
	Comments

	
	
	

	 
	
	

	
	
	

	
	
	


5.3. New Use Cases or functions for DL LP-WUS in connected state 
As 6GR DL-WUS is expected to have larger payload size than NR Rel-19 WUS for which the payload size is up to 5 bits, following use cases or functions are proposed by companies. 
DL LP-WUS facilitates PDCCH monitoring adaptation 
Dynamic indication of UE active period 
· [Nokia], [CATT], [ZTE]: consider indication via WUS of ACTIVE time duration or PDCCH monitoring window 
· [ZTE], [NEC]: consider adaptation of C-DRX via WUS indication (e.g., cycle, drx-start offset, value of drx-onDurationTimer, etc.,).
Reduce blind decoding complexity
[SPD] [ZTE], [Interdigital], [LG], [Lenovo], [QC] proposed to study BD information (e.g., AL, CCE, PDCCH monitoring candidate) indication or PDCCH monitoring adaptation via WUS

DL LP-WUS indicating SCell waking up
[FutureWei], [SPD], [OPPO], [ZTE], [TCL] [Interdigital] proposed study the feasibility of DL WUS triggering finer Scell wake up (e.g., similar as dormancy indications) in Connected state.

· [Nokia]: WUS can be effectively utilized as a robust and power saving alternative to legacy SPS Activation/Deactivation DCIs.
· [SPD], [WILUS]: WUS can be used to transmit a small amount of essential control information and/or data
· [TCL]: Consider DL-WUS is used for on-demand transmission or clustering transmission with long periodicity or for UE-specific signal  
· [ZTE]: DL LP-WUS triggering CSI measurement and report  

Proponent companies are encouraged to provide more details of new functionalities. 
	Company
	Comments/suggestions

	
	

	 
	

	
	

	
	



5.4. Co-existence with other features
[Apple] [Google]: Consider DL WUS and the other NR features such as C-DRX, Rel-16 DCP, PDCCH skipping, and SSSG switching together, to achieve a simplified/harmonized design and avoid duplicated functions for time domain adaptation of DL control monitoring
Co-existence with Network Energy Saving (NES) features
Background: In NR Rel-19, for RRC CONNECTED mode when LP-WUS is configured with Cell DTX, during Cell DTX inactive time, the UE is not expected to monitor LP-WUS both for Option 1-1 and 1-2.
[SPD], [TCL], [NEC], [InterDigital], [LG], [Sony], [Google], [WILUS] proposed to study WUS inter-action with NES features, for example 
· Use DL WUS for adaptation of cell DTX/DRX
· UE WUS monitoring behavior during cell DTX/DRX active/inactive time 

Co-existence with PDCCH skipping
Background: In NR Rel-19, for RRC CONNECTED mode LP-WUS can work with legacy PDCCH skipping mechanism without any enhancements.
[Nokia], [SPD], [ZTE], [vivo], [MTK], [LG], [NEC]: study DCI-based skip indication to resume DL WUS monitoring 

Co-existence with SSSG switching
Background: In NR Rel-19, for RRC CONNECTED mode LP-WUS can work with legacy SSSG switching mechanism without any enhancements.
[Nokia], [SPD], [LG]: study WUS triggering/co-existing with SSSG switching (with or without additional indication of target SS)
Proponent companies are encouraged to provide more details of new functionalities. 
	Company
	Comments/suggestions

	
	

	 
	

	
	

	
	



6. Appendix : Proposals from contributions

R1-2600046_Nokia
1. For 6GR WUS based power saving, study attainable UE power saving in IDLE/Inactive with paging.
Proposal 1:  For the 6GR study of UE operation with OFDM sequence-based DL WUS, assume that 6GR WUS monitoring is duty-cycled, with predefined time occasions.
Proposal 2:  For 6GR study of DL WUS, assume that UE monitors WUS(es) in one time occasions that may contain one or more (continuous) WUS monitoring occasions one per paging cycle. 
Proposal 3:  Consider additional synchronization/reference signals prior paging occasion(s) to alleviate the impact of infrequent always-on synchronization signals.
Proposal 4:  Feasibility and benefit of 6GR WUS to carry other type of indications, such as SI updated and ETWS/CMAS indication could be considered in 6GR WUS study.
Proposal 5:  Feasibility and the benefit of 6GR WUS indicating the delivery of system information could be studied.  
Proposal 6:  RAN1 to investigate the benefit of using WUS operation to indicate the applied transmission approach for cell-common signaling.
From the discussions of Connected mode operation, we have the following observations and conclusions.
Proposal 7:  From the RAN1 perspective, for the Connected RRC mode operation, a basic duty-cycled based C-DRX mode can be configured.  
Proposal 8:  For 6GR DL WUS based power saving, study attainable UE power saving in CONNECTED mode when used to trigger ACTIVE time for PDCCH monitoring.
Proposal 9:  For 6GR DL WUS study if one or more modes of WUS operation to trigger active time are beneficial.RAN1 to study use of WUS in ACTIVE times.
Proposal 10:  RAN1 to study use of WUS in ACTIVE times.
Proposal 11:  RAN1 strives for a 6G suite of PDCCH monitoring adaptation features that avoids overlapping functionality.
Proposal 12:  RAN1 studies WUS for supporting additional PDCCH monitoring adaptation features, including but not restricted to:
· Triggering ACTIVE times with additional indication eg of ACTIVE time duration
· Early termination of PDCCH skipping 
· Triggering SSSG switching (with or without additional indication of target SS)

Proposal 13:  RAN1 studies the application of WUS to other procedures, e.g. SPS.


R1-2600061_FUTUREWEI
[bookmark: OLE_LINK20]
RRC IDLE/INACTIVE Operation:
Proposal 1: Consider DL WUS of OFDM based sequence for a unified early paging indication functionality in 6G using codepoints with at least an all subgroups indication codepoint, while supporting a maximum of at least 31 subgroups per PO and association to a maximum of at least 4 POs.

RRC CONNECTED Operation:
Proposal 2: Consider how to support dormancy indication using DL WUS of OFDM based sequence with an increased wake-up indication capacity, compared to Rel-19 LP-WUS design, for a unified energy saving information notification functionality in RRC Connected state of 6G.

R1-2600126_Spreadtrum, UNISOC
Proposal 1: For 6GR, only one type of DL-WUS should be introduced in idle mode.
Proposal 2: DL WUS occasion can to be introduced and one DL WUS occasion consists of multiple DL WUS monitoring occasion.
Proposal 3: For wake up delay, NR mechanism can be a starting point.
Proposal 4: For DL WUS occasion configuration, NR mechanism can be as a starting point.
Proposal 5: UE in EE mode should be able to perform RRM measurements (at least for the serving cell) with the follow 6GR sync signal(s):
· SSB
· LP-SS (if introduced)
Proposal 6: For 6GR, only one type of DL-WUS should be introduced in connected mode.
Proposal 7: For LP-WUS operation in connected mode, Option 1-1 and Option 1-2 in NR can be used as a starting point.


R1-2600158_Huawei, HiSilicon
Proposals
Proposal 1: Study 6G DL WUS with finer wakeup granularity (than 5G LP-WUS) in RRC idle state.
Proposal 2: Study 6G DL WUS procedures in RRC connected state, taking the following into account:
· Support of larger WUS capacity, compared to 5G-A.
· Single solution to avoid duplicated design/procedure.
· Trade-off between latency and power saving gain.
· Measurements by LR, including RRM measurement.
Proposal 3: Study neighbour cell measurement performed by LR, considering the impact on the LR complexity to maintain acceptable measurement accuracy.
Proposal 4: Strive for unified synchronization signal for MR and LR, if feasible.
Proposal 5: If 6G DL WUS carries UE subgroup information, DL WUS triggers UE to monitor PO; if 6G DL WUS carries UE dedicated information, DL WUS triggers UE to perform RACH procedure.
Proposal 6: RAN1 study DL WUS in RRC connected state to trigger per UE fast transition from low-power sub-state to data-transmission sub-state.
Proposal 7: RAN1 study DL WUS monitoring procedure for triggering PDCCH monitoring in 6G RRC connected state with the objective of supporting a single procedure.
Proposal 8: In 6G, how to adapt MR status to various traffic types, and the trade-off between traffic latency and power saving gain should be considered.
Proposal 9: RAN1 study the possibility of using DL WUS to support functionalities other than wake-up, if beneficial. Considering the following aspects:
· Power impact both from network side and device side.
· Benefits of moving these functionalities from their legacy signal to 6G DL WUS.
· Coverage performance.
· Number of bits needed to carry the functionality.


R1-2600216_Ericsson
Proposal 1	The 6GR WUS should be supported in all RRC states (like 5G WUS in Idle/Inactive, Connected states) to provide energy saving for devices in different use cases and scenarios.
Proposal 2	Study the feasibility and necessity of including additional information in DL WUS considering the tradeoff with WUS duration and NW overhead.
Proposal 3	Consider 5G WUS monitoring procedure in Idle/Inactive state as baseline for 6G WUS monitoring.
Proposal 4	Study the impact from 6G paging design on LO-to-PO association, number of WUS UE subgroups, UE power saving gain, NW signaling overhead and related aspects.
Proposal 5	To avoid overlapping functionalities, design one single WUS tool for paging indication in Idle/Inactive state.
Proposal 6	Study the feasibility and necessity of performing neighbor cell measurement in energy efficient (EE) processing mode in Idle/Inactive state.
Proposal 7	For 6G WUS operation in Idle/Inactive states, entry/exit conditions for WUS monitoring are not needed.
Proposal 8	6G WUS operation in Connected mode depends on 6G C-DRX and related schemes design.
Proposal 9	Design only one option for 6G WUS monitoring in Connected state.
Proposal 10	Study the feasibility and necessity of performing measurements in EE processing state of UE in Connected state.
Proposal 11	To avoid overlapping functionalities, design one single WUS tool for PDCCH monitoring indication in Connected state.

R1-2600235_TCL
Proposal 1: Consider DL-WUS used for initial access or random access for waking-up UE to receive 6G synchronization signal.
Proposal 2: Consider DL-WUS used for PDCCH monitoring in RRC connected state and Paging PDCCH monitoring in RRC non-connected state.
Proposal 3: Consider DL-WUS used for on-demand transmission or clustering transmission with long periodicity or for UE-specific signal.
Proposal 4: Do not down-select DCI-WUS or SEQ-WUS in 6G SI due to the discussion/agreement lack of energy consumption model or WUR capability or UE types. Keep following potential DL-WUS schemes to further study or unify.
· DCI-WUS, e.g., DCP, PEI
· SEQ-WUS, e.g., LP-WUS, NWUS, GWUS

Proposal 5: Discuss DL-WUS types or sequence types for different RRC states or UE types, e.g., 
· RRC states：
· RRC connected state: both DCI-WUS and SEQ-WUS, or only C-DRX configuration
· RRC non-connected state: only SEQ-WUS 
· UE types：
· eMBB UE/Redcap: both DCI-WUS and SEQ-WUS
· IoT: only SEQ-WUS, or only DRX configuration including e-DRX

Proposal 6: For DL-WUS scheduling or configuration, including resource location of DL-WUS and carrying messages at DL-WUS, consider following potential design as reference,
· Dedicated/broadcast RRC configuration
· Common signal(s) based scheduling with explicit or implicit way, e.g., 6G sync signal/channel, SIB X, etc.
· Dynamic scheduling, e.g., DCI indication following 2-stage DCI design
Proposal 7: Consider unify DL-WUS design if supported for diverse UE types for RRC states operation.
Proposal 8: Consider DRX based DL-WUS scheme by following items,
· RRC connected state: Only DL-WUS scheme, or only C-DRX scheme
· RRC non-connected state: I-DRX/e-DRX based DL-WUS scheme, or only DL-WUS scheme
Proposal 9: For cooperation energy savings from both BS and UE side, consider both Cell DTX/DRX and I-DRX/e-DRX in RRC non-connected to get energy efficiency gain.
Proposal 10: Discuss the impact of single/multiple carrier(s) configuration on DL-WUS design.
Proposal 11: Consider EE processing as one or multiple states for DL-WUS reception with various configurations or MR/WUR capabilities.








R1-2600313_CATT
Proposal 1: The sequence-based DL WUS shall be used for early indication of paging in 6GR, which is complementary to UE I-DRX in RRC IDLE/INACTIVE state.
Proposal 2: For the synchronization of DL WUS monitoring, a unified synchronization signal (PSS/SSS) for both EE processing and non-EE processing could be considered.
Proposal 3：Study the feasibility of offloading serving and neighbor cell measurements to the UE in EE processing mode for RRC_IDLE/INACTIVE state.
Proposal 4: Apart from paging early indication, the following functionalities of DL WUS could also be considered:
· Indicating TRS/CSI-RS availability 
· Carrying Short message.
Proposal 5: If C-DRX is configured in 6GR, the sequence-based DL WUS could be designed to coordinate with C-DRX, however, the detailed design of DL WUS would be postponed until further progress is made in RAN2.
Proposal 6: The sequence-based DL WUS should be designed to support the following aspects:
· Indicating the start of the PDCCH monitoring window,
· Indicating the adjustment of PDCCH monitoring window duration.
Proposal 7: At a minimum, RRM measurements could be considered in the EE processing state for RRC_CONNECTED UEs.

R1-2600403_CMCC
Proposal 1: It is recommended that 6GR to support IDLE state DL WUS for paging indication. 
Proposal 2: IoT UE should be considered for DL WUS in IDLE state. 
Proposal 3: It is recommended 6GR to consider the following two sub use cases for CONNECTED DL WUS,
-  The DL WUS is used to indicate whether the UE is going to monitor the upcoming DRX ON duration (DCP-like).
-  The DL WUS is used to indication/activate PDCCH monitoring.
Proposal 4: It is recommended that 6GR to study DL WUS for considering DL small data transmission or triggering downlink small data reception in UE.
Proposal 5: Send LS to RAN2 and kindly ask RAN2 to take into consideration the above all use cases in proposal 1-4.


R1-2600443_Xiaomi
Proposals:
Proposal 1: The offloading of both serving and neighboring cell measurements from UE MR to UE WUR could be studied, and the related potential gains and loss need to be further investigation and evaluation.

R1-2600458_ZTE Corporation, Sanechips
Proposal 1: For group WUS, the following should be considered:
• Number of UEs in one group, and the number of groups.
• Position relationship between DL WUS monitoring occasions and paging occasions/ paging frames
• Wake up delay of DL WUS
• Beam relationship of DL WUS
Proposal 2: Both group WUS and UE specific WUS should be studied.
Proposal 3: For UE specific WUS, the following should be considered:
• Wake up delay of UE specific WUS
• Payload size/ carried WUS information bits
• Resource allocation
• Beam of UE specific WUS
Proposal 4: DL small data transmission in RRC inactive state triggered by UE specific WUS should be studied in 6G.
Proposal 5: If CA framework in idle/inactive state is supported, how the WUS operate with multi-carrier/cell should be studied including cross cell wake-up.
Proposal 6: For RRM measurement in idle/inactive states, the following aspects should be evaluated
•whether 6G synchronization signals (e.g., PSS/SSS) can be reused by a low-power modem
•whether LP-modem-based measurements can meet 6G performance requirements.
Proposal 7: Study the following three options for connect state:
• Scheme#1: WUS indicates whether or not activate a configured DRX ON.
• Scheme#2: WUS dynamically triggers a DRX active time.
• Scheme#3: WUS dynamic triggers PDCCH monitoring when DRX is not configured.
Proposal 8: Dynamic DRX parameters adaptation indicated by WUS can be considered.
Proposal 9: Power saving parameters other than DRX parameters can be indicated by WUS outside or inside DRX active time.
Proposal 10: CSI measurement and reporting triggered by WUS can be considered.
Proposal 11: Study efficient WUS function to trigger finer SCell wake-up and study the relationship with SCell dormancy.
Proposal 12: Study the measurement behavior of UE in connected state when WUS is enabled.


R1-2600518_vivo
Proposal 1: Study 6GR DL WUS procedure for both RRC idle and RRC connected states.
Proposal 2: Study a unified 6GR DL WUS procedure for both eMBB and IoT use cases.
Proposal 3: For RRC idle state, study DL WUS procedure for waking-up UE regarding at least the following aspects, by taking NR LP-WUS procedure as a starting point:
· WUS monitoring periodicity
· WUS monitoring occasions 
· WUS indication granularity, e.g., sub-group level 
· UE behaviors after waking-up, e.g., paging PDCCH monitoring
Proposal 4: Study the feasibility and benefit of FDMed LOs in addition to TDMed LOs from the perspective of network energy saving and  UE power saving in 6GR.
Proposal 5: In 6GR, study finer WUS indication granularity than R19.
· FFS the number of subgroups indicated by DL-WUS 
Proposal 6: Study on-demand SSB/RS triggered by DL WUS for paging reception in 6GR.
Proposal 7: In 6GR, study the serving cell RRM measuemnt based on PSS/SSS by EE processing in RRC idle and connected states, including at least the following:
· Power saving gain for EE vs non-EE processing 
· Side conditions and accuracy e.g., RSRP/RSRQ 
Proposal 8: In 6GR, study neighbor cell measurement based on PSS/SSS by EE processing in RRC idle and connected states, including at least the following:
· Power saving gain for EE vs non-EE processing
· Feasibility of neighbor cell identification
· Side conditions and accuracy e.g., RSRP/RSRQ 
Proposal 9: C-DRX is useful for periodic traffic and should be kept simple to maintain straightforward implementation and effectiveness for periodic traffic in 6GR.
Proposal 10: Study C-DRX cycle free DL WUS for waking-up UE in 6GR for connected mode UEs, NR Rel-19 WUS operation option 1-2 is considered as starting point, with following differences
· Separating L1/L3 measurements and reporting (including both EE and non-EE processing based) from C-DRX cycle and C-DRX active time for connected mode UEs in 6GR to maximize UE power saving while maintaining mobility robustness.
· 6GR DL WUS is used without any DRX cycle configuration 
Proposal 11: In 6GR, study RLM/BFD based on PSS/SSS by EE processing, including at least the following
· Power saving gain for EE processing vs non-EE processing
· SINR estimation scheme in time domain 
· Side condition and SINR accuracy for EE processing 


R1-2600532_InterDigital, Inc.
Proposal 1: Support DL-WUS via low-power receiver-based operation as well as main radio-based operation at the UE from 6GR Day-1.
Proposal 2: Support flexible configuration of DL-WUS monitoring allowing intra/inter-band MR and LR.     
Proposal 3: Support DL-WUS operation at least with UE DRX operation. 
Proposal 4: Support fast adaptation of DL-WUS configuration based on NW energy saving operation and available network resources.
Proposal 5: Support activation/deactivation of DL-WUS monitoring based on at least channel measurement (e.g., entry/exit conditions) potentially with UE assistance.
Proposal 6: Support fallback operation (e.g., based on a timer) for DL-WUS monitoring.
Proposal 7: Energy saving with DL-WUS should be evaluated at least with different sleeping states:
· RRC CONNECTED mode: For micro sleep, light sleep and deep sleep states.
· RRC IDLE/INACTIVE modes: At least for deep sleep and ultra deep sleep states.
Proposal 8: Study DL-WUS monitoring behavior depending on different sleeping states (e.g., different activation times).
Proposal 9: Support LR based mobility and cell (re)selection including offloading neighbouring cell measurement. 
Proposal 10: Support use of DL-WUS at least for controlling PDCCH monitoring behavior and monitoring complexity. 
Proposal 11: Support fast carrier activation and deactivation procedures via DL-WUS.
Proposal 12: Support aperiodic UE DRX active time based on DL-WUS indication. 
Proposal 13: Support use of DL-WUS at least for controlling paging monitoring.
Proposal 14: Support different wake-up procedures based on DL-WUS to support different latency requirements.


R1-2600557_LG Electronics
Proposal #1: For UEs in RRC non-connected mode, consider at least the following functionalities of DL WUS.
· Indication of UE’s paging monitoring (i.e., similar to Rel-19 LP-WUS for idle/inactive UEs)
· Adaptation indication of common signals/channels (e.g., paging, SS/PBCH, SI, PRACH)
· Short messages indication
Proposal #2: For UEs in RRC connected mode, consider DL WUS to indicate whether UE starts a PDCCH monitoring timer after a time offset, without configuring DRX (i.e., similar to Rel-19 LP-WUS option 1-2).
Proposal #3: For UEs in RRC connected mode, consider DL WUS to indicate SSSG switching and/or PDCCH skipping.
Proposal #4: For UEs in RRC connected mode, consider DL WUS to adjust parameters for PDCCH monitoring (e.g., the number of BD candidates, aggregation level, etc.).
Proposal #5: Study the harmonized design of DL WUS operation and cell DTX/DRX.

R1-2600610_Ofinno
Proposal 1: Support LP-WUS framework from 5G as baseline for DL WUS in 6GR with a focus on OFDM based sequence of the DL WUS.  
Proposal 2: RAN1 to study including sending some control information via DL WUS as part of DL WUS energy efficiency studies.
Proposal 3: Support DL WUS in all RRC states. 
Proposal 4: RAN1 to postpone detailed discussion of RRC state impact to DL WUS until RAN2 has made sufficient progress on RRC state modelling. 
Proposal 5: RAN1 to focus DL WUS discussions on: 
· Supported scenarios for DL WUS 
· OFDM based sequence design of DL WUS 
· Functionalities of DL WUS
Proposal 6: As part of the 6GR study on DL WUS, include multi-TRP and single cell multi-carrier as part of the study.
· FFS: any dedicated design for those scenarios. \
Proposal 7: RAN1 to assume that DL WUS monitoring will be supported both inside and outside the active BWP, while studying any impact to changes to BWP in 6GR compared with 5G BWP.     
Proposal 8: RAN1 to carefully consider any RAN2 progress on DRX as part of DL WUS design. 
Observation 2: DL WUS and PEI share similar goals of minimizing paging occasions the UE needs to monitor. 
Proposal 9: RAN1 to study how to combine the features of PEI and DL WUS into the DL WUS design. 


R1-2600669_NEC
Proposal 1: Support OFDM sequence-based DL WUS for paging monitoring indication as a UE mandatory feature, and do not support reduplicate PEI-like mechanism.
Proposal 2: Support both serving cell and neighbour cell measurement by LR in 6GR.
Proposal 3: Study synchronization signal design to facilitate neighbour cell measurement by LR, especially for the cell ID detection.
Proposal 4: Study mechanisms for separately or jointly triggering an active time of cell DTX/DRX and C-DRX by DL WUS.
Proposal 5: Support both the periodical C-DRX without DL WUS and C-DRX with DL WUS, study a unified C-DRX configuration to support the two cases.
Proposal 6: Study utilizing DL WUS for adaptation of cell DTX/DRX or C-DRX.
Proposal 7: Study joint design of PDCCH skipping and WUS, e.g., utilizing DL WUS to resume PDCCH monitoring without a predicted skipping period.
Proposal 8: Study a unified design of DL WUS for multiple use cases, e.g., define unified and scalable coding, modulation and resource mapping schemes for different use cases.


R1-2600707_Panasonic
Proposal 1: For WUS operation, it would be studied first to how to harmonize these features with DL WUS
Proposal 2: It should be studied first when/whether to monitor DL WUS and how to trigger the subsequent active period
· If the active period is similar as drxOnDuration, it would be duty-cycle operation. If the active period is not periodic, it would be non-duty cycle operation.

R1-2600770_Samsung
Proposal 1: As a starting point, the scope for Agenda 10.6.1.2 can focus on the DL WUS operation to trigger PDCCH monitoring in RRC states.
· DL WUS operation for other functionalities are not precluded and can be discussed in Agenda 10.6.3.
Proposal 2: RAN1 shall study the relationship between DL WUS and UE C-DRX (and/or Cell DTX/DRX) if supported and configured for RRC CONNECTED state.
Proposal 3: RAN1 shall study whether the enable/disable of DL WUS operation should depend on RRC configuration for RRC CONNECTED state.
Proposal 4: RAN1 shall study how to support a cell-specific transmission (in addition to UE-sub-group-based transmission) for DL WUS operation for RRC INACTIVE/RRC IDLE state.
Proposal 5: RAN1 shall study the mechanism to use DL WUS to trigger paging monitoring in the associated PO for UEs in RRC INACTIVE/RRC IDLE state.
· Whether and how to support periodic PO triggered by DL WUS and/or PO for paging adaptation triggered by DL WUS.
Proposal 6: RAN1 shall study how to reduce the resource overhead for DL WUS operation for UEs in RRC INACTIVE/RRC IDLE state.
Proposal 7: RAN1 shall study how to achieve time/frequency synchronization for reception of sequence-based DL WUS for both RRC states.
· 6GR synchronization signals (e.g., SSS) can be used as a starting point.
Proposal 8: RAN1 shall study how to support serving cell measurement and neighbor cell measurements during EE processing state for both RRC states to reduce the power consumption for RRM measurements in 6GR.


R1-2600798_Lenovo
Proposal 1: Study Neighbor cell measurement in EE processing state, at least for low tier delay tolerant devices.
Proposal 2: Study how to determine neighbor cell measurement capability and measurement time budget for an EE power state within a sleep-state.
Proposal 3: Study the feasibility of notification using EE state to minimize unnecessary PDCCH monitoring, reduce blind decoding complexity.
Proposal 4: Study Neighbor cell measurement in EE processing state, at least for low tier delay tolerant devices.

R1-2600842_Apple
Proposal 1: For 6GR idle/inactive mode, consider a unified WUS-based framework to replace NR PEI and LP-WUS.
· The framework should include the necessary support for (but not necessarily mandate) the implementation of low-power reception for LP-WUS.
Proposal 2: Consider the transmission of a reference signal for synchronization purpose before paging reception after a WUS is transmitted.
Proposal 3: Study the feasibility of performing neighbor cell measurement with low power processing mode, considering at least the following aspects:
· Intra- and inter-frequency measurement
· UE complexity
· Measurement accuracy
· As a starting point, assume neighbor cell measurement is performed based on regular SSB
Proposal 4: For 6GR connected mode, consider DL WUS and the other NR features such as C-DRX, Rel-16 DCP, PDCCH skipping, and SSSG switching together, to achieve a simplified/harmonized design and avoid duplicated functions for time domain adaptation of DL control monitoring.
Proposal 5: For 6GR connected mode, consider a unified WUS-based framework to replace NR DCP and LP-WUS.
Proposal 6: For 6GR connected mode, consider separate configuration of measurement cycle and PDCCH monitoring cycle (C-DRX periodicity or WUS monitoring periodicity).
Proposal 7: For 6GR connected mode, consider WUS during C-DRX active time together with other NR features such as cross-slot scheduling, PDCCH skipping, SSSG switching, and short C-DRX cycle.


R1-2600929_Sharp
Proposal 1: Support group-common DL WUS as the baseline for idle-mode operation.
Proposal 2: Support both CN-assigned subgrouping and UE-ID-based subgrouping for group-common DL WUS.
Proposal 3: Further study UE-specific DL WUS for idle mode, including its impact on UE complexity, system overhead, and coexistence with group-common DL WUS.
Proposal 4: Study the operation of DL WUS in relation to i-DRX for idle mode, including cooperation with i-DRX and the feasibility of partially or fully replacing i-DRX.
Proposal 5: Study a unified framework for UE PDCCH monitoring control in 6GR, including whether C-DRX or DL WUS should act as the baseline mechanism, and clarify the interaction and precedence among DL WUS, DRX, and other monitoring control features.

R1-2601016_ETRI
Proposal 1: DL WUS operation should be supported for UEs in both RRC Connected and RRC IDLE/INACTIVE states.
Proposal 2: DL WUS should be supported in the RRC Connected state to enable low-complexity wake-up indication and support the DCP functionality defined in NR Rel-16.
Proposal 3: DL WUS should be supported in the RRC IDLE/INACTIVE state to enable low-complexity wake-up indication while supporting the PEI functionality defined in NR Rel-17.
Proposal 4: DL WUS should support at least subgroup-based wake-up functionality for UEs in the RRC IDLE/INACTIVE state.
Proposal 5: Study a DL WUS–based wake-up mechanism to support cell-level DTX/DRX operation for on-demand delivery of cell-common signaling in the RRC IDLE/INACTIVE state.
Proposal 6: During DTX/DRX inactive time, the UE receives the SSB, or a part of the SSB, using a low-power receiver or an energy-efficient mode.


R1-2601141_Sony
Proposal 1 – RAN1 to consider DL-WUS solutions for both IDLE/INACTIVE and CONNECTED RRC states.
Proposal 2 – For DL-WUS operation in idle mode to allow joint UE and base-station power saving, RAN1 to consider the following:
· no additional low-power synchronization signal is needed for DL-WUS reception,
· DL-WUS is designed such that it can also be used as a synchronization signal to the subsequent channel when it is detected,
· Simple configuration for wake-up occasion and discontinuous reception of the WUR by allowing Wake-up occasion to become reference for channel monitoring.
Proposal 3 – RAN1 to consider mechanisms where the discontinuous reception operation of the wake-up monitoring occasions is adjusted according to the 6GR synchronization signal and its periodicity.
Proposal 4 – 6GR DL-WUS scheme design should strive to avoid shortcoming of 5G NR solutions in terms of maintaining synchronization and performing measurements. 

Proposal 5 – RAN1 to study procedures to align the DL-WUS mechanisms including its wake-up and sleeping opportunities to the network discontinuous cell TX and RX.  

Proposal 6 – RAN1 to include relative power models for different device types (e.g., IoT UE, normal UE) in the evaluation assumption or agree on the operating BW of the respective device. 

R1-2601196_NTT DOCOMO, INC
Proposal 1:
· At least SSB (e.g., SSS) could be used for RRM measurement by WUR in IDLE/INACTIVE modes

Proposal 2:
· Study the need of exact WUR based measurement behaviour, e.g., neighbour cell measurement, considering the discussion in agenda item of 10.6.1.1.

Proposal 3:
· If the necessity and feasibility of neighbour cell measurement by WUR is identified, at least following issues can be studied.
· Relaxation of MR to wake-up for neighbour cell measurement 
· Entry/Exit condition of neighbour cell measurement by WUR including the assessment of the need for Entry/Exit mechanism  

Proposal 4:
· Study DL WUS in IDLE/INACTIVE states, e.g., OFDM-based DL-WUS with WUR.

Proposal 5:
· Replace PEI with DL WUS, if DL WUS has larger power saving gain and small drawbacks such as overhead and coverage.

Proposal 6:
· Study the feasibility of cell common information indication by DL WUS.

Proposal 7:
· Study DL WUS in CONNECTED state, e.g., OFDM-based DL-WUS with WUR. 
· The DL-WUS design should be unified among IDLE/INACTIVE/CONNECTED states.

Proposal 8:
· Study the better integration of DL-WUS and C-DRX procedure for further UE power saving. 

Proposal 9:
· Study which and how the other PDCCH monitoring adaptation methods are co-existence with DL-WUS operation. 


R1-2601210_Google
Proposal 1: RAN1 study on the 6G DL-WUS assumes group-based indication as the starting point for RRC IDLE/INACTIVE state. 
Proposal 2: 6G study on DL WUS design in RRC CONNECTED state should address the trade-off between latency and resource/power overhead. 
Proposal 3: 6G study on DL WUS should consider supporting a dynamic indication of the time gap carried by the DL WUS. 
Proposal 4: For enhancements on PDCCH monitoring adaptation, strive for a harmonized and simplified design across related features introduced in 5G (e.g., C-DRX, PDCCH skipping, SSSG switching, and LP-WUS). 
Proposal 5: The 6G SI should investigate mechanisms to enable dynamic switching for a cell between “Sleep” mode and “Active” mode. 

R1-2601286_Qualcomm Incorporated
Proposal 1: Study using DL WUS to indicate wake-up for an upcoming paging occasion and study details such as the gap between a WUS occasion and a paging occasion as well as UE grouping.
Proposal 2: Study DL WUS triggering wake-up for an upcoming DRX on-duration
Proposal 3: Compare the UE energy consumption of a shorter C-DRX cycle and of DL WUS triggering PDCCH monitoring outside C-DRX active time.
Proposal 4: Study DL WUS triggering PDCCH monitoring within a C-DRX active time.
Proposal 5: Study the time gap between a DL WUS and the action it triggers in CONNECTED mode for each supported scenario.
Proposal 6: Study the periodicity of DL WUS occasions in CONNECTED mode.
Proposal 7: Study DL WUS monitoring when multiple carriers are configured or active.


R1-2601421_WILUS Inc.
Proposal 1: Study Integration of DCP into DL-WUS Framework
· Consider replacing the separate DCP (DCI format 2_6) with DL-WUS for integrated C-DRX On-duration control in 6G
· Study incorporating UE/Group IDs in DL-WUS of OFDM based sequence to prevent unnecessary wake-ups
· Consider a baseline operation where the C-DRX On-duration is skipped upon WUS non-detection (similar to Rel-19 LP-WUS Option 1-1) for high energy efficiency

Proposal 2: Study DL-WUS operation in Clustered Common Signal (CCS) Transmission
· Study utilizing DL-WUS as a dynamic control signal in 6G to determine the activation status of the Clustered Common Signal (CCS) duration
· Consider mechanisms where DL-WUS indicates the presence of paging messages for IDLE/INACTIVE UEs and the necessity of PDCCH monitoring for CONNECTED UEs, thereby preventing unnecessary monitoring overhead
· Investigate schemes to achieve joint energy savings for both the network and the UE by allowing the UE to maintain a sleep state without monitoring the long CCS duration when no traffic is present

Proposal 3: Study and introduce C-DRX Free operation in connected mode, where PDCCH monitoring is dynamically triggered by DL-WUS.

Proposal 4: Study RRM Offloading and Measurement
· Define the offloading of RRM, RLM, and BFD measurements to the Low-Power Receiver (LPR) as a baseline operation to maximize energy efficiency. 
· Include both serving and neighbor cell measurements across all RRC state (IDLE, INACTIVE, CONNECTED) and study the associated procedures

Proposal 5: Study LP-SS Configuration and Unified Design
· Prioritize a Unified Design where the Low-Power Receiver (LPR) shares the reception of the existing MR SSB (PSS/SSS) to maximize resource efficiency and minimize overhead, avoiding separate LP-SS definition. 

Proposal 6: Study Enhanced Payload & Functionalities in DL-WUS
· Define DL-WUS as a unified low-power signaling delivering a small amount of essential control information to minimize unnecessary Main Radio processing and maximize system energy efficiency.
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