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Introduction
In RAN1 #98bis meeting, the following agreements regarding power saving signal were made.Agreements:
The following working assumption is confirmed:
· More than one monitoring occasion can be configured within a slot or multiple slots before the DRX ON

Agreements:
The following working assumption is confirmed:
· UE monitors the PDCCH-based power saving signal/channel outside Active Time being configured on the active BWP in an active cell.   

Agreements:
Confirm the following working assumption:
· The CORESET for power saving signal/channel outside Active Time can be associated with (in addition to search space set for power saving signal/channel) other search space set(s).

Agreements:
UE follows legacy DRX operation to wake up and start the OnDurationTimer at the next DRX ON at least for the case when the active BWP is not configured with the PDCCH –based power saving signal/channel
· FFS other cases (e.g., the monitoring occasion at the PDCCH-based power saving signal/channel is not valid for the UE,  e.g., collision with other procedures)

Agreements:
· The PDCCH-based power saving signal/channel can be configured for long DRX for a UE
· (Working assumption) If there is also short DRX cycle configured for the UE, the PDCCH-based power saving signal/channel is not applicable for the short DRX cycle

Agreements:
For a UE, the following information can be configured to be included in the new DCI for the WUS PDCCH scrambled by PS-RNTI 
· Indication to wake up or not to wake up 
· L1 based mechanism for transitioning from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated Scells,  as agreed in MR CA/DC
· FFS: Triggering -CSI-report
· FFS: whether or not the bitwidths of some or all of the above information fields can be zero

Agreements:
CORESET(s) for PDCCH-based power saving signal/channel outside Active Time is not distinguished from those CORESETs inside Active Time. 

Agreements:
In Active Time, a Rel-16 UE is not expected to monitor the new DCI format for the WUS PDCCH scrambled by PS-RNTI.



Agreements:
UE starts monitoring the PDCCH with CRC scrambled by PS-RNTI  at the configured PS_offset before the start of DRX ON until the end of the configured range of monitoring.   
· The “PS_offset” is a new higher layer parameter  
· (Working assumption) the range of monitoring is derived based on existing parameters, e.g., duration and  monitoringSymbolsWithinSlot, in SearchSpace IE without any change 
· Note: the value of “range” is smaller than that of PS_offset, e.g., to ensure UE with sufficient time for preparing for PDCCH monitoring at the DRX ON
Search space is configured for the indication of monitoring DCI with CRC scrambled by PS-RNTI.
· Reuse the existing search space configuration with all or subset of parameters, e.g., the periodicity and the offset
· FFS: The restriction in the  supported periodicity, the aggregation level and the number of blind decoding for the new DCI with CRC scrambled by PS-RNTI

Conclusion:
With the above agreement, it is understood that the search space(s) for WUS PDCCH reuses the existing SS IE (i.e., no new SS IE). 

Agreements:
The new DCI of PDCCH-based power saving signal/channel outside Active Time is designed with UE-specific configured power saving information for one or more UEs .
· The new DCI format supports multiplexing of one or more UEs
· FFS: Whether the starting position and the location of the indication in the new DCI format for a specific UE is based on higher layer configuration
· FFS: Details of the DCI format design for a specific UE
· Whether new DCI format is similar to that of DCI format 2_x

Agreements:
A new DCI format 3_0 is introduced for providing the indication of power saving information used outside Active Time in Rel-16

Agreements:
Terminology of PDCCH-based power saving signal/channel outside Active Time is DCI with CRC scrambled by PS-RNTI 
· Note PS-RNTI is monitored only outside Active Time in Rel-16

Agreements:
· TCI state and update mechanism for the CORESET(s) used for DCI format 3_0 follow Rel-15 procedures 

Agreements:
If a DCI format 3_0 outside Active Time is not detected by a UE, “UE wakeup or not” is configured by the higher layer signalling to address this case
· The default is “not wake up”

Agreements:
If UE detects DCI format 3_0 in the monitoring occasion(s), UE follows the indication of wakeup or not from the corresponding field.   

In this work, we provide our views on the remaining details of DCI format 3_0. In Section 2, the UE behaviour on power saving signal monitoring and search space configurations are discussed. Section 3 further considers the DCI format and contents for triggering potential power saving techniques outside Active time. 

PDCCH-based power saving signal monitoring and search space configurations
For triggering adaptation within Active Time, the UE monitoring behaviour can follow the principle of Rel-15 PDCCH. But for the PDCCH-based power saving signal monitored outside Active Time, there are remaining details should be discussed.

Remaining details on DRX operation
One working assumption in last RAN1 meeting is PDCCH-based power saving signal is not applicable for the short DRX cycle if configured. Intuitively, the power saving gain can be further enlarged by applying power saving signal to short DRX cycle if there is no data in those cycles. But how large the benefit can be achieved is not clear. In addition, the increase of signaling overhead for applying power saving signal to short DRX cycle should be further studied. As shown in Figure 1, assume UE #1 and #2 share the same power saving signal, i.e., two UEs in a same group but have their own UE-specific DCI fields. Because the starting slot of short DRX cycle is relevant to traffic and data scheduling, it is likely that UE in the same group have different starting slots for switching to short DRX cycle. This will increase signaling overhead. Due to the limited time in Rel-16, we propose to confirm the working assumption. And, whether to apply power saving signal to short DRX cycle can be further discussed in future releases.
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[bookmark: _Ref20928004]Figure 1: Illustration of DRX long/short cycle

[bookmark: _Ref24119230][bookmark: _GoBack]Observation 1: How large the benefit can be further achieved by applying power saving signal to short DRX cycle is not clear. In addition, the increase of signaling overhead should be studied as well. Due to the limited time in Rel-16, whether to apply power saving signal to short DRX cycle can be further discussed in future releases.

[bookmark: _Ref16770882][bookmark: _Ref24119247]Proposal 1: Confirm the working assumption:
· If there is also short DRX cycle configured for the UE, the PDCCH-based power saving signal/channel is not applicable for the short DRX cycle

One FFS left in RAN1 #97 meeting is whether power saving signal provides wakeup indication for a DRX cycle or a number of DRX cycles. According to RAN2’s agreements, the power saving signal is for the next occurrence of drx-onDurationTimer. Besides, it is hard for network to predict the UE traffic status for a long period. Therefore, the necessity of allowing power saving signal to indicate wakeup indication for more than one DRX cycle is questionable.

Agreements in RAN2 #107 meeting:
· The PDCCH-WUS triggers a MAC entity to “wake up” to monitor PDCCH at reception of the PDCCH-based power saving signal/channel for the next occurrence of the drx-onDurationTimer. 

[bookmark: _Ref24119277]Observation 2: According to RAN2’s agreements, power saving signal indicates “wake up” for the next occurrence of drx-onDurationTimer. And from network perspective, it is hard to predict the UE traffic status for a long period. Therefore, the necessity of allowing power saving signal to signal wakeup indication for more than one DRX cycle is not clear.

[bookmark: _Ref24119287]Proposal 2: Power saving signal indicates UE to wake up or not to wake up only for the next long DRX cycle.

Search space configurations
It was agreed that new DCI format 3_0 is introduced for power saving signal outside Active Time, and the DCI format is configured to be monitored at least in CSS. USS is FSS. Considering the network flexibility to minimize the resource overhead for power saving signal, it is beneficial that the DCI format can be monitored in CSS with configurable format size. One DCI can carry the power saving information to one or multiple UEs. The format size can be adjusted according to the UE number in a group. If none of UEs in a group should be woken up, NW doesn’t have to transmit the power saving signal to save resource overhead. 
[bookmark: _Ref16770921]
[bookmark: _Ref24119303]Observation 3: Configurable DCI format size for DCI format 3_0 with CRC scrambled by PS-RNTI is helpful to minimize the resource overhead and to allow backward compatibility for later release to introduce more power saving techniques.

[bookmark: _Ref16770929]Proposal 3: Support configurable DCI format size for DCI format 3_0 with CRC scrambled by PS-RNTI.

In last RAN1 meeting, the compromised solution for configuring the monitoring occasion(s) for power saving signal was agreed. PS_offset was introduced to indicate where UE can start to monitor power saving signal. It is UE-specific but not SearchSpace specific RRC parameter. Because more than one SeachSpace can be configured for UE to monitor power saving signal prior to the DRX on-duration, there is no need that PS_offset is aligned with any monitoring occasion(s). PS_offset can be interpreted as the reference point that UE may start to monitor power saving signal. 

[bookmark: _Ref24119328]Observation 4: Because more than one SearchSpace can be configured for UE to monitor power saving signal prior to the DRX on-duration, it is easier for network to configure PS_offset as the reference point which PDCCH monitoring occasions start at or after a time indicated by PS_offset can be valid. In other words, there is no need that PS_offset is aligned with the PDCCH monitoring occasion(s).

In addition to PS_offset, UE also needs to know the monitoring duration. There was one working assumption that the range of monitoring is derived based on existing parameters in SearchSpace IE. But the detail of how to derive it is not clear. The following options can be considered for UE to determine the monitoring occasion(s) for power saving signal.
· Option 1 – see Figure 2 (a): for a long DRX cycle, the first valid monitoring occasion of a SearchSpace for power saving signal is the monitoring occasion which is closest to but not prior to the time indicated by PS_offset. How many monitoring occasions should be monitored are determined by duration and monitoringSymbolsWithinSlot in SeachSpace IE. The monitoring range may be different for different SearchSpace.   
· Option 2 – see Figure 2 (b): Introduce a new higher layer parameter, e.g., PS_range, to indicate a window where UE can monitor power saving signal. Any monitoring occasion located in the window, i.e., from time indicated by PS_offset to “time indicated by PS_offset + PS_range”, are valid.

In our view, both alternatives can work, but we prefer Opt 2. From UE perspective, the timing gap between the last monitoring occasion and first slot of DRX on-duration should be large enough to leave sufficient time for UE to transit from inactive time, e.g., lower clock/voltage, to active time, e.g., higher clock/voltage. The timing gap can be UE capability and SCS dependent. In Option 1, the configuration of monitoring occasion(s) for each SeachSpace should consider the timing gap and it complicates the network configuration. Option 2 is more straightforward and UE capability is easier to be guaranteed. Network only needs to ensure that the timing gap between the end of monitoring range and the starting of DRX on-duration can meet UE capability. When UE capability is not met, the UE does not have to monitor PDCCH candidates which monitoring occasions are beyond UE capability.

[bookmark: _Ref24119337]Proposal 4: Introduce a new higher layer signaling to indicate the range, e.g., PS_range, where UE needs to monitor monitoring occasion(s) located in the duration from time indicated by PS_offset to “time indicated by PS_offset + PS_range”.

[bookmark: _Ref24119373]Proposal 5: Support UE higher layer signaling on the timing gap between the end of last slot where UE monitors power saving signal and the first slot of next DRX on-duration. The minimum suggested value is SCS dependent.
· 15 kHz: 0 slot
· 30/60/120 kHz: 1 slot

Since the PS_offset is configurable, there is no need to further restrict the periodicity of search space to align the long DRX cycle.

[bookmark: _Ref24119390]Proposal 6: monitoringSlotPeriodicityAndOffset in SearchSpace IE for power saving signal monitoring follows R15 SearchSpace configuration. No additional restriction is introduced. 

For PS_offset, the determination of its range should take the following factors into consideration.
1. UE data latency
2. Network scheduling flexibility especially for multi-beam operation in FR2
3. Duration for BWP switch for SCell dormancy transition
4. Forward compatibility, e.g., support triggering of aperiodic CSI-RS measurement and CSI reporting before DRX on-duration
We suggest the maximum value of PS_offset is 8 ms by considering above factors.

[bookmark: _Ref24119404]Observation 5: The determination of maximum value of PS_offset should at least take the following factors into consideration.
1. UE data latency
2. Network scheduling flexibility especially for multi-beam operation in FR2
3. Duration for BWP switch for SCell dormancy transition
4. Forward compatibility, e.g., support triggering of aperiodic CSI-RS measurement and CSI reporting before DRX on-duration

[bookmark: _Ref24119494][bookmark: _Ref16770949]Proposal 7: The maximum value of PS_offset is 8 ms.
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[bookmark: _Ref23951211]Figure 2: Illustration of determination of monitoring occasion: (a) Option 1, and (b) Option 2

Link maintenance
In addition to monitoring PDCCH for data activity, the DRX on-duration provides a window during which background activities for link maintenance, e.g., CSI-RS acquisition, SRS transmissions and PUCCH transmission for CSI report, can be performed. These background activities are required to enable different functionalities such as CSI acquisition/feedback, beam management (BM) and power control. However, according to the agreements in RAN2 #107 meeting (see below), UE does not start drx-onDurationTimer if the UE is not indicated to wake up. Consequently, as shown in Figure 3 (a), UE cannot report P-CSI/SP-CSI on PUCCH/PUSCH and transmit P-SRS/SP-SRS from TS 38.321.

On a PDCCH-WUS occasion that a UE is monitoring, if the UE is indicated to wake-up to monitor the PDCCH during the next occurrence of the drx-onDurationTimer, the UE starts the drx-onDurationTimer at its next occasion. Otherwise it does not.

[bookmark: _Ref20933475]Observation 6: According to RAN2 agreements, UE does not start drx-onDurationTimer if it is indicated not to wake up. Therefore, when power saving signal is used to cancel DRX on-duration, the background activities such as CSI-RS acquisition/feedback and SRS transmission cannot be supported. The link quality between gNB and UE may not be maintained due to the cancellation of background activities.

The following two alternatives can be considered to resolve above issue.
· Alt 1) there is no spec change for P/SP CSI and SRS report. Therefore, to maintain the link quality, network may wake up UE periodically to start the drx-onDurationTimer for P/SP CSI and SRS report. – see Figure 3 (b). 
· Alt 2) introduce a background activity (BA) window where the UE can perform background activities independent to the DRX active time. – see Figure 3 (c)

Both alternatives can help to maintain the link quality. But compared to Alt 2, UE may be forced to be waken up periodically by power saving signal to start the drx-onDurationTimer for P/SP CSI report even if there is no data intended to UE. It leads to the loss of power saving gain. In Alt 2, the introduced BA window allows P/SP CSI report to be independent to DRX Active Time, therefore, there is no additional dummy PDCCH monitoring introduced. In addition, BA window can reduce total UE wakeup time and hence improves UE power by aggregating the background activities and power saving signal. Table 1 provides the power saving gains in IM traffic when using power saving signal with and without BA window. The baseline is no P/SP CSI report, and therefore the link quality cannot be maintained. Compared to Alt 1, Alt 2 can save 49% and 24% of UE power when CSI report periodicity is 320 ms and 640 ms, respectively. 


[image: ]
[bookmark: _Ref535012872]Figure 3: Total wake-up time for background activities and different DRX designs

[bookmark: _Ref528870012]Table 1: Power saving gains when using power saving signal with and without background activity window
	
	Fig. (a) - baseline: no P-CSI report
	Fig. (b) - wake up UE to do P-CSI report
	Fig. (c) – BA window

	P-CSI reporting periodicity: 320 ms
	0 %
	-51.34 %
	-1.88 %

	P-CSI reporting periodicity: 640 ms
	0 %
	-25.07 %
	-0.80 %




[bookmark: _Ref24119544][bookmark: _Ref20933482]Observation 7: When UE is indicated not to wake up, the drx-onDurationTimer will not be started, therefore, the P/SP CSI and SRS report cannot be performed. In order to maintain link quality, UE may be forced to be waken up periodically to start drx-onDurationTimer for P/SP CSI and SRS reporting even if there is no data for the UE. This will negate the benefit of introducing power saving signal for PDCCH monitoring, if it is also reused for the case of periodic link maintenance.  Compared to introduce a window where P/SP CSI report can occur, its power saving loss is 49% and 24% for 320 ms and 640 ms of CSI report periodicity, respectively.

[bookmark: _Ref20933489]Proposal 8: Support background activity window around the power saving signal where periodic activities like CSI/BM reporting and SRS transmission can occur.

Another issue regarding link maintenance is TCI state update of CORESET especially in FR2. When the beam varies fast, the TCI state for monitoring power saving signal or normal PDCCH should be updated frequently to ensure good link quality. Frequent beam change may lead to high UE power consumption because gNB often wakes up UE to receive MAC CE for TCI state update even if there is no traffic intended to UE. One possible direction to resolve this issue is to update TCI state through power saving signal. But FFS is needed. Due to the limited time in R16, the issue can be revisited in future releases.

[bookmark: _Ref16770955]Observation 8: If the TCI state of CORESET is updated by MAC CE frequently to maintain the link quality, there may be no use of applying the power saving signal. How to realize the benefit of power saving signal especially in FR2 should be studied.
· Update TCI state of CORESET through power saving signal/channel can be considered.

DCI format of power saving signal/channel
Power saving signal/channel outside Active Time
DCI bit number per UE
Reducing the information bit number is effective to achieve the target miss detection rate 0.1 % without changing the coding chain and increasing the signaling overhead. Figure 4 evaluates the PDCCH decoding performance with different DCI format sizes. As shown in Figure 4, compared to DCI-12, the performance gains for DCI-1 and DCI-6 are around 1 dB and 0.5 dB, respectively. The additional gain is achieved by appending 12-N known bits to allow receiver to exploit the a priori when the DCI format size N is smaller than 12. From the results, it is beneficial to limit the information bit length per UE up to 6 bits. If there is single UE in a group, then it is up to UE implementation to exploit the known bits to improve performance. If there exists multiple UEs in a group, this also leads to an acceptable DCI format size and resource overhead.

[image: ]
[bookmark: _Ref20928169]Figure 4: Performance of power saving signal/channel with different DCI format sizes

[bookmark: _Ref7793871][bookmark: _Ref7844248][bookmark: _Ref16805031][bookmark: _Ref16770964]Observation 9: It is beneficial to limit information bit length per UE up to 6 bits so as to realize 0.5~1.0 dB performance advantage when the DCI format size N is configured to be smaller than 12. For the unused 12-N bits, a known value can be set to allow receiver to exploit the a priori to improve the performance. 

DCI structure
For DCI format of power saving signal outside Active Time, TPC-like DCI format design, e.g., format 2-2/2-3, as shown in Figure 5(a) can be considered. The power saving information is divided into N blocks where each block is used to configure the UE-specific power saving information for UEs in a group. Similar to TPC command, network can configure the starting position “S”, i.e., block number, such that UE can extract its own UE-specific power saving information. The block length can be determined by either configured power saving techniques or higher layer signaling. Its restriction is the block length is fixed for each block in a DCI. In Figure 5(b), another DCI format design is provided. Compared to the format in Figure 5(a), there is no need to have the same bit length “L” of UE-specific information for different UEs in a group. Therefore, its backward compatibility is better, e.g., UEs in different releases supporting different numbers of power saving techniques can share a same DCI. But the drawback is it needs more bits to configure the starting position “S” of UE-specific information. Its bit length “L” of UE-specific power saving information can also be determined by either configured power saving techniques or higher layer signaling.

[image: ]
[bookmark: _Ref20928217]Figure 5: Illustration of DCI format for power saving signal/channel

[bookmark: _Ref20933538]Proposal 9: Support TPC-like DCI format, e.g. DCI format 2-2/2-3, for power saving signal/channel outside Active Time. 

[bookmark: _Ref20933668]Proposal 10: At least the starting bit position of UE-specific power saving information is configured by higher signaling such that UE can extract its own bits in a DCI.

DCI contents
In RAN1 #98b meeting, it was agreed that DCI format 3_0 includes wakeup indication and SCell dormancy transition indication, e.g., from dormancy-like to non-dormancy-like. Whether to support the triggering of aperiodic CSI measurement/report is FFS. In Rel-15, the aperiodic CSI report is triggered by UL grant. If power saving signal can trigger aperiodic CSI report outside Active Time when there is data scheduling or when report is required, it can improve data scheduling from the beginning of DRX on-duration and therefore improve the spectral efficiency. The framework of aperiodic CSI report in Rel-15 can be reused. Similar as the bitfield of CSI request in UL grant, the DCI format 3_0 can trigger CSI report by indicating CSI triggering state. However, unlike the UL grant, due to robust performance requirement of power saving signal, it is almost impossible to dynamically schedule the PUSCH resource for CSI report in DCI format 3_0. To indicate the UL resource for CSI report, the PUCCH resource or PUSCH resource preconfigured by higher layer signaling can be considered. 

[bookmark: _Ref24119618]Proposal 11: Support to trigger aperiodic CSI report by DCI format 3_0. 
· 2 bits can be considered to indicate CSI triggering state. Bit “00” indicates no CSI report.

[bookmark: _Ref24119625]Proposal 12: PUSCH resource for CSI report triggered by DCI format 3_0 is configured by UE-specific RRC signaling. 
· 2 bits can be considered to further indicate the selected UL resource if multiple PUSCH are configured. 

Power saving signal/channel inside Active Time
In RAN1 #98 meeting, it was agreed power saving information using fallback DCI format, i.e., DCI format 0_0/1_0, is not supported. Therefore, UE cannot resume the data reception state when UE-specific PDSCH is scheduled by fallback DCI format. To allow the flexibility, we propose the reception of fallback DCI format can implicitly trigger UE to switch from power saving state, e.g., cross-slot scheduling, to data reception state, e.g., same-slot scheduling.

[bookmark: _Ref16772127]Proposal 13: For triggering power saving techniques adaptation inside Active Time, the reception of fallback DCI format triggers UE to resume data reception state.

Conclusions
In this contribution, we discuss the remaining details on power saving signal/channel, including its monitoring, search space configurations and DCI format/contents. Based on the discussions, we have the following observations and proposals.

Observation 1: How large the benefit can be further achieved by applying power saving signal to short DRX cycle is not clear. In addition, the increase of signaling overhead should be studied as well. Due to the limited time in Rel-16, whether to apply power saving signal to short DRX cycle can be further discussed in future releases.

Proposal 1: Confirm the working assumption:
· If there is also short DRX cycle configured for the UE, the PDCCH-based power saving signal/channel is not applicable for the short DRX cycle

Observation 2: According to RAN2’s agreements, power saving signal indicates “wake up” for the next occurrence of drx-onDurationTimer. And from network perspective, it is hard to predict the UE traffic status for a long period. Therefore, the necessity of allowing power saving signal to signal wakeup indication for more than one DRX cycle is not clear.

Proposal 2: Power saving signal indicates UE to wake up or not to wake up only for the next long DRX cycle.

Observation 3: Configurable DCI format size for DCI format 3_0 with CRC scrambled by PS-RNTI is helpful to minimize the resource overhead and to allow backward compatibility for later release to introduce more power saving techniques.

Proposal 3: Support configurable DCI format size for DCI format 3_0 with CRC scrambled by PS-RNTI.

Observation 4: Because more than one SearchSpace can be configured for UE to monitor power saving signal prior to the DRX on-duration, it is easier for network to configure PS_offset as the reference point which PDCCH monitoring occasions start at or after a time indicated by PS_offset can be valid. In other words, there is no need that PS_offset is aligned with the PDCCH monitoring occasion(s).

Proposal 4: Introduce a new higher layer signaling to indicate the range, e.g., PS_range, where UE needs to monitor monitoring occasion(s) located in the duration from time indicated by PS_offset to “time indicated by PS_offset + PS_range”.

Proposal 5: Support UE higher layer signaling on the timing gap between the end of last slot where UE monitors power saving signal and the first slot of next DRX on-duration. The minimum suggested value is SCS dependent.
· 15 kHz: 0 slot
· 30/60/120 kHz: 1 slot

Proposal 6: monitoringSlotPeriodicityAndOffset in SearchSpace IE for power saving signal monitoring follows R15 SearchSpace configuration. No additional restriction is introduced.

Observation 5: The determination of maximum value of PS_offset should at least take the following factors into consideration.
1. UE data latency
2. Network scheduling flexibility especially for multi-beam operation in FR2
3. Duration for BWP switch for SCell dormancy transition
4. Forward compatibility, e.g., support triggering of aperiodic CSI-RS measurement and reporting before DRX on-duration

Proposal 7: The maximum value of PS_offset is 8 ms.

Observation 6: According to RAN2 agreements, UE does not start drx-onDurationTimer if it is indicated not to wake up. Therefore, when power saving signal is used to cancel DRX on-duration, the background activities such as CSI-RS acquisition/feedback and SRS transmission cannot be supported. The link quality between gNB and UE may not be maintained due to the cancellation of background activities.

Observation 7: When UE is indicated not to wake up, the drx-onDurationTimer will not be started, therefore, the P/SP CSI and SRS report cannot be performed. In order to maintain link quality, UE may be forced to be waken up periodically to start drx-onDurationTimer for P/SP CSI and SRS reporting even if there is no data for the UE. This will negate the benefit of introducing power saving signal for PDCCH monitoring, if it is also reused for the case of periodic link maintenance.  Compared to introduce a window where P/SP CSI report can occur, its power saving loss is 49% and 24% for 320 ms and 640 ms of CSI report periodicity, respectively.

Proposal 8: Support background activity window around the power saving signal where periodic activities like CSI/BM reporting and SRS transmission can occur.

Observation 8: If the TCI state of CORESET is updated by MAC CE frequently to maintain the link quality, there may be no use of applying the power saving signal. How to realize the benefit of power saving signal especially in FR2 should be studied.
· Update TCI state of CORESET through power saving signal/channel can be considered.

Observation 9: It is beneficial to limit information bit length per UE up to 6 bits so as to realize 0.5~1.0 dB performance advantage when the DCI format size N is configured to be smaller than 12. For the unused 12-N bits, a known value can be set to allow receiver to exploit the a priori to improve the performance.

Proposal 9: Support TPC-like DCI format, e.g. DCI format 2-2/2-3, for power saving signal/channel outside Active Time.

Proposal 10: At least the starting bit position of UE-specific power saving information is configured by higher signaling such that UE can extract its own bits in a DCI.

Proposal 11: Support to trigger aperiodic CSI report by DCI format 3_0.
· 2 bits can be considered to indicate CSI triggering state. Bit “00” indicates no CSI report.

Proposal 12: PUSCH resource for CSI report triggered by DCI format 3_0 is configured by UE-specific RRC signaling.
· 2 bits can be considered to further indicate the selected UL resource if multiple PUSCH are configured.

Proposal 13: For triggering power saving techniques adaptation inside Active Time, the reception of fallback DCI format triggers UE to resume data reception state.
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