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1. Introduction
In previous RAN1 meetings, most of power saving PDCCH design work has been done. Still, there are some remaining issues not solved. In this contribution, we will further discuss the remaining issues for power saving PDCCH.
2. [bookmark: _Ref498564494]Power saving signal/channel design
1. [bookmark: _Hlk521582650]
2. 
WUS PDCCH monitoring
[bookmark: _Ref32324701]PS_offset configuration
In previous meetings, following agreements have been made on monitoring occasions for power saving PDCCH.
	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 re for striction in the supported periodicity, the aggregation level and the number of blind decoding the new DCI with CRC scrambled by PS-RNTI
Agreements:
The parameters of  monitoringSlotPeriodicityAndOffset, duration and  monitoringSymbolsWithinSlot in the SearchSpace IE are used for the search space in the indication of DCI format 3_0 monitoring.
Agreements:
For each SearchSpace set, UE monitors DCI format 3_0 only in the 1st full “duration” at or after the PS_offset, but before the DRX on-duration


Based on the agreements above, the monitoring occasions for DCI format 2-6 is derived based on PS_offset and search space set configuration. The periodicity of search space set may be configured different from DRX cycle, to avoid unnecessary PS-PDCCH monitoring, PS-offset was introduced such that UE only need to monitor PS-PDCCH in one full “duration” after PS-offset. 
However, this field is not necessary if the search space sets and DRX cycle are configured with the same periodicity. For example, the DRX cycle is 160ms and periodicity of search space sets is 64 slots when SCS is 30kHz. In such cases, there is only one duration for PS-PDCCH monitoring per DRX cycle, UE can derive the monitoring occasions based on search space configuration without the PS_offset configuration. Therefore, the higher layer parameter PS_offset can be absent if search space sets and DRX cycle are configured with same periodicity.
[bookmark: PP1]Proposal 1: The higher layer parameter PS_offset can be absent if search space sets and DRX cycle are configured with same periodicity. Capture TP in Appendix 1 in R1-2000337 for TS38.213.
In RAN1#99, following agreements are made on value range of PS_offset, and the value range of this parameter are still undetermined.
	Agreements:
· PS_offset is set with the unit of milliseconds.   The value range of the PS_offset is from [0.125, 0.25, 0.5, 1, 2, …, [15]]ms
· FFS whether or not to add extra values


The parameter PS_offset indicates the earliest time UE may start monitoring DCI 2_6. As discussed in [1], the time offset among SSB occasions, WUS monitoring occasions and DRX On have impacts on UE processing timeline, and thus have impacts on UE power consumption. It would be preferred if the WUS monitoring occasions are configured near SSB occasions, as illustrated in the following figure.


Figure 1  Illustration of SSB and WUS monitoring timeline
Typically, the SSB may be configured with 20ms periodicity, and to allow the network have more flexibility to configure the WUS MOs around SSB occasions, the maximum PS offset range is preferred to be up to 20ms.
[bookmark: PP2]Proposal 2: The maximum value of PS_offset is 20ms.
Value range of MO-to-DRX time gap
In RAN1#99, following agreements are made on value range MO-to-DRX time gap, and the value range of this parameter still need to be discussed.
	Agreements:
The minimum time gap between the end of the slot of last DCI format 3_0 monitoring occasion and the start of the DRX ON is a UE capability based on subcarrier spacing.
· The reporting is per SCS in units of slots of the respective SCS
· The reported value for a SCS is taken from two possible values per SCS
· The largest value of minimum time gap in UE capability is no more than the number of slots equal to [3] ms
· FFS impact of dormancy/non-dormancy transition


Besides, based on previous agreements, UE remains on the same active BWP inside and outside active time. Therefore, the time gap between WUS monitoring occasion and DRX on does not need to be longer than BWP switching delay. As specified in section 8.6 of [3], the requirements for DCI and timer based BWP switching delay per SCS based on UE reported capability are given in the following table.
Table 1  DCI and timer based BWP switch delay
	[image: ]
	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)

	
	
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the larger one between the SCS before BWP switch and the SCS after BWP switch.


As shown in above table, the BWP switching delay of also defines two values per SCS and the maximum number of slots is not longer than 3ms. For simplicity, the time gap between WUS MO and DRX On can reuse the two values of DCI and timer based BWP switching delay per SCS.
[bookmark: PP3]Proposal 3: The reported UE capability on time gap between last monitoring occasion of DCI format 2_6 and DRX On can reuse the two values of DCI and timer based BWP switching delay per SCS.
[bookmark: _Ref23770265]DCI size budget
In Rel-15, UE is only required to monitor PDCCH with no more 4 different DCI sizes, and up to 3 DCI sizes with C-RNTI. With the introducing of power saving PDCCH, the DCI size alignment should be further considered in the DCI format design.
For wake up PDCCH, it is monitored before the DRX on duration, which means it will not be monitored at the same time instance as other PDCCH with UE specific RNTI during DRX active time, only one DCI size is monitored if the SI, paging PDCCH is not considered. In this case, it is not necessary to align the DCI size of WUS with other DCIs. On the other hand, the detection performance for power saving PDCCH is expected to be more reliable compared with other PDCCH, a shorter DCI size, which can be configured by RRC, would be preferred to achieve a low code rate to ensure high detection reliability for WUS. 
[bookmark: PP4]Proposal 4: The size budget of power saving DCI is not restricted by the existing DCI size budget (3+1) in Rel-15 which is used in Active Time. Capture TP in Appendix 2 in R1-2000337 for TS38.212.
[bookmark: _Ref32324758]Blind decoding limitations for PDCCH WUS
To further limit the power consumptions, the number of blind decodings can be reduced with limited number of aggregation levels and limited number of PDCCH candidates. For example, based on network configuration for the search space, only AL4 and AL8 need to be monitored, and only 4 and 2 PDCCH candidated need to be monitored for the 2 ALs respectively, which is similar to the configuration for SFI PDCCH monitoring.
[bookmark: PP5]Proposal 5: Limited number of aggregation levels and PDCCH candidates can be indicated in the search space configuration for power saving PDCCH, like SFI PDCCH. Capture TP in Appendix 3 in R1-2000337 for TS38.213.
Monitoring occasion of DCI format 2_6 collide with other signals/channels
In last RAN1 meeting, the following agreements are made on UE default behavior when WUS is not configured for the BWP, and for the cases when PS-PDCCH monitoring collision with other procedures, the UE behavior need to be further discussed.
	Agreements:
UE follows legacy DRX operation when DCI format 3_0 monitoring occasion(s) is invalid or there are no DCI format 3_0 monitoring occasions outside Active Time.  
· FFS: Additional cases in addition to Rel-15 invalid PDCCH monitoring, 
· FFS: whether it is all monitoring occasions or some monitoring occasions 


In rel-15, PDCCH monitoring may be dropped in the following scenarios.
· RRM occasions (scheduling availability defined in RAN4 spec) 
In [3], scheduling restriction are defined in the RRM occasions. When UE is configured with SMTC for RRM measurement, in the SSB symbols UE is not required to monitoring PDCCH in FR1 if UE is not able to process different SCS between SSB and PDCCH/PDSCH, and in FR2.
· WUS on flexible symbol and WUS monitoring is canceled by a DCI 2-0 indicated as UL/flexible
In Rel-15, if DCI format 2-0 is configured, and PDCCH monitoring is configured on semi-statically configured flexible symbols, UE is not required to monitored PDCCH if these symbols are indicated as uplink or flexible by SFI-index field in DCI format 2-0.
· WUS monitoring occasion overlap with RAR-PDCCH monitoring
In the RACH procedure, when UE monitors the PDCCH scrambled with RA-RNTI, UE may ignore the TCI state configured for the CORESET, assume the same QCL properties as the SSB or CSI-RS, UE select and initiate the PRACH procedure, as the RAR PDCCH DMRS. If the RAR PDCCH and WUS PDCCH have overlapping monitoring occasions, the WUS PDCCH may be not able to be monitored using the appropriate QCL properties, which may lead to performance degrade for PDCCH WUS detection.
· Interruption caused by RF retuning
As defined in section 8.2 of [3], interruption on Pcell and PScells may happen in the following cases,
· Scell or UL carrier is added/released/activated/deactivated
· Transitions from non-DRX to DRX on serving cells
· Measurement on SCC with deactivated Scells
· BWP switching
In these cases, UE is not able to receive PDCCH during the interruption period.
· At least one RE in PDCCH candidate is indicated as not available by rate matching pattern
If at least one RE of a PDCCH candidate on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround, the UE is not required to monitor the PDCCH candidate.
· PDCCH monitoring is dropped due to overlapping PDCCH with different TCI state
In FR2, PDCCH monitored in different CORESETs with different TCI state may overlap in time, in this case, UE only need to monitor PDCCH in one CORESET, which is determined based lowest cell index and search space set index. If PDCCH WUS is configured in a CORESET/search space set with low priority, according to above rule, UE is not able to monitor WUS.
As discussed in previous meetings, UE can be configured with multiple monitoring occasions. In this case, network may have the flexibility to transmit PDCCH WUS in multiple occasions to avoid PS-PDCCH transmitted on invalid occasions, UE can monitor DCI format 3-0 on valid occasions. If all monitoring occasions for PDCCH WUS are invalid due to above reasons, UE does not have chance to decode PDCCH WUS, UE should follow the legacy DRX behavior. 
Note that, for all the cases listed above, network is fully aware of invalid monitoring occasions for UE, since the conflicting behaviors are configured by RRC signaling. For example, the scheduling restriction is applied on SSB occasions for RRM, UE does not expect any PDCCH receptions on the measurement occasions configured by SMTC, regardless of whether UE will actually receive SSB on any measurement occasions by implementation.
[bookmark: OB1]Observation 1: UE does not expect any PDCCH receptions on the measurement occasions configured by SMTC, regardless of whether UE actually receive SSB on any measurement occasions by implementation.
[bookmark: OB2]Observation 2: Network is fully aware of invalid monitoring occasions for UE.
[bookmark: PP6]Proposal 6: If the all monitoring occasions for the PDCCH-based power saving signal/channel are not valid, UE follows legacy DRX operation. Invalid monitoring occasions are caused in the following cases
· RRM occasions (scheduling availability defined in TS38.133);
· WUS on flexible symbol and WUS monitoring is canceled by a DCI 2-0 indicated as UL/flexible;
· WUS monitoring occasion overlap with RAR-PDCCH monitoring;
· Interruption caused by RF retuning;
· At least one RE in PDCCH candidate is indicated as not available by rate matching pattern;
· PDCCH monitoring is dropped due to overlapping PDCCH with different TCI state.
Capture TP in Appendix 4 in R1-2000337 for TS38.213.

UE bahaviour for Multiple MO
In previous meetings, it has been agreed that multiple monitoring occasions can be configured for DCI format 2_6. However, the UE behavior when configured with multiple MOs should be clarified. 
Firstly, whether the WUS indication in multiple monitoring occasions is consistent should be clarified. If the wus indication is consistent, UE can switch to sleep state after UE detects the first DCI format 2-6 indicating not to wake up, monitoring on remaining occasions can be skipped. Extra power saving gain can be obtain by UE implementation.
[bookmark: PP7]Proposal 7: UE assumes the indication in multiple MOs for DCI format 2-6 is consistant.
Furthermore, the UE behavior when configured with multiple MOs should be clarified for different cases. Among the N MO(s) before On Duration, if there is K MO(s) is invalid, (i.e., N-K MO(s) is valid)
Case 1: when all MO(s) are invalid (K = N)
· UE should wake up in this cases since no WUS indication is expected to be received.
Case 2: any PDCCH WUS in a valid MO is detected (K < N)
· UE behavior should follow the indication by WUS. 
Case 3 : all PDCCH WUS in valid MOs are not detected, i.e. DTX (K < N)
· UE follows RRC configured UE behaviors, 
· i.e. if the UE is provided ps-WakeupOrNot, the UE is indicated by ps-WakeupOrNot whether the UE may not start or whether the UE shall start the drx-onDurationTimer  for the next DRX cycle ; if the UE is not provided ps-WakeupOrNot, the UE may not start Active Time indicated by drx-onDurationTimer for the next DRX cycle
Thus, it is proposed as follows,
[bookmark: PP8]Proposal 8: Among the N MO(s) before On Duration, 
· If all MO is invalid, UE should wake up for the next DRX cycle;
· If UE does not detect WUS on all WUS valid MO, UE should follow RRC configured UE behaviors (i.e., by RRC configured parameter ps-WakeupOrNot)
· If any PDCCH WUS in a valid MO pass CRC, UE behavior should follow the indication by WUS
UCI multiplexing during DRX active time
In previous meetings, following agreements are made on whether UE would transmit CSI report if WUS is detected but not detected.
	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 signaling to address this case
· The default is “not wake up”
Agreements:
When drx_OnDurationTimer does not start, RAN1 agrees the following report(s) are impacted by the WUS indication
· SP L1-RSRP reporting 
· SP-CSI
· SRS
Except:
· by configuration, whether or not for periodic L1-RSRP reporting
· by configuration, whether or not for periodic CSI
· By default, both the above two are also impacted by the WUS indication
Note: for the above two bullets (under Except), no additional RAN1 impact is expected in Rel-16


However, gNB may not aware of whether UE start DRX-OnDurationTimer, as discussed in section 2.4.1 and section 2.4.2. In these cases, gNB and UE may have different understanding on the PUCCH resources for UCI feedback, and may lead to UCI detection failure.
UCI multiplexing if UE fail to detect DCI 2-6
Based on the agreements, if UE does not detect WUS, UE would not transmit SP-CSI report, and UE would not transmit P-CSI report if RRC signaling configure not to report. Such mechanism means that CSI report is triggered by WUS for SP-CSI, and for P-CSI by configuration. WUS can be considered as grant indication for CSI reporting. Network may detect the CSI report if UE detect WUS, regardless whether or not CSI is multiplexed with other PUCCH or PUSCH. However, in the cases WUS is actually transmitted by gNB but not detected by UE, and the CSI would be multiplexed with other PUCCH or PUSCHs if transmit, gNB may be not able to correctly detect the transmitted PUCCH or PUSCH due to gNB and UE have misunderstanding on the content of PUCCH or PUSCH. In the following cases where CSI report would be multiplexed with other PUCCH and PUSCH, the misunderstanding between gNB and UE would occur.
Note that L1-RSRP is considered as one type of CSI report in the following discussion, and L1-RSRP report will not be discussed separately.
· Case 1: P-CSI and SP-CSI multiplexing
According to [4], if multiple CSI report in configured in the same slot, UE determine the resources for CSI reporting using the following procedure.
	If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports
-	if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214]
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 
-	if the first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting
-	if the UE is provided multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Subclause 9.2.5.2. 


Based on section 9.2.5 in [4] and previous agreements, if a UE is configured with  DRX and DCI format 2_6 and ps-WakeupOrNot is set to true, and if 
· UE detect DCI format 2_6, and
· PUCCH resources for P-CSI and SP-CSI are configured in the same slot, and 
· UE is provided multi-CSI-PUCCH-ResourceList, and
· Any of the PUCCH overlaps.
UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList. Otherwise, UE transmit CSI on PUCCH resource configured for the corresponding CSI report. 
However, gNB is not aware of whether UE detected WUS, gNB may detect multiple CSI reports on PUCCH resource configured by multi-CSI-PUCCH-ResourceList. On the otherhand, if UE failed to detect WUS, UE does not start drx- onDurationTimer, and SP-CSI is not reported. In this case, only one CSI report on PUCCH need to be transmitted in this slot from UE perspective, UE will not transmit CSI report on PUCCH resource configured by multi-CSI-PUCCH-ResourceList. gNB will fail to detect P-CSI report even if it is actually transmitted by UE. This issue is illustrated in Figure 2.


[bookmark: _Ref31361837]Figure 2 Illustration of unexpected PUCCH resource for CSI reporting
To make sure gNB can detect the reported CSI, following alternatives can be considered:
Alt 1: UE still report SP-CSI, and UE multiplexes P-CSI and SP-CSI in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, and  UE is not required to update SP-CSI.
Alt 2: UE report P-CSI only on PUCCH for P-CSI configured by CSI-ReportConfig. (Rel-15 behavior)
For Alt1, UE report both P-CSI and SP-CSI on PUCCH resource for multiple CSI reports, since UE does not detect WUS, UE do not need to measure and update SP-CSI to avoid unnecessary power consumption. Alt 2 leaves to gNB implementation, and has no specification impact. To correctly detect PUCCH UE transmitted, gNB need to blind detect multiple PUCCH resources, i.e. both PUCCH for P-CSI configured by CSI-ReportConfig and PUCCH provided by multi-CSI-PUCCH-ResourceList for multiplexed P-CSI & SP-CSI, in addition to Rel-15 implementation.
[bookmark: PP9]Proposal 9: If a UE is configured with DCI format 2_6 and ps-WakeupOrNot is set to true, and if 
· UE does not detect DCI format 2_6, and
· PUCCH resources for P-CSI and SP-CSI are configured in the same slot, and 
· UE is provided multi-CSI-PUCCH-ResourceList, and
· Any of the PUCCH overlaps.
Following alternatives can be considered:
· Alt 1: UE still report SP-CSI, and UE multiplexes P-CSI and SP-CSI in a resource from the resources provided by multi-CSI-PUCCH-ResourceList. 
· Alt 2: UE report P-CSI only on PUCCH for P-CSI configured by CSI-ReportConfig (gNB implementation).
· Case 2: HARQ-ACK/SR multiplexing with CSI report.
As discussed in [1], SPS PDSCH reception and SR transmission is not impacted by DRX Timer, i.e. even if during DRX off period, UE can receive SPS PDSCH, transmit HARQ-Ack of SPS-PDSCH and transmit SR, if any. The HARQ-Ack of SPS PDSCH and SR can be multiplexed with CSI report in a same PUCCH, if PUCCH resources overlap and UE is provided simultaneousHARQ-ACK-CSI. Based on Rel-15 UCI multiplexing behavior and previous agreements, if a UE is configured with  DRX and DCI format 2_6 and ps-WakeupOrNot is set to false, and if
· UE detect DCI format 2_6, and
· UE is provided simultaneousHARQ-ACK-CSI, and
· PUCCH for HARQ-Ack of SPS PDSCH or SR overlap with PUCCH for CSI, and
· PS-Periodic_CSI_TransmitOrNot is set to false (not applicable to SP-CSI).
UE multiplexes HARQ-Ack/SR and CSI on the same PUCCH resource.
However, gNB is not aware of whether UE detected WUS, gNB may detect CSI and HARQ-Ack/SR on the PUCCH resource after multiplexing, assuming DCI 2_6 is successfully detected by UE. On the other hand, if UE failed to detect WUS, UE does not start drx-onDurationTimer, and CSI is not reported. In this case, only HARQ-Ack/SR on PUCCH need to be transmitted in this slot from UE perspective, UE will not transmit CSI together with HARQ-Ack/SR on the resource for UCI multiplexing. Neither HARQ-Ack/SR or  report can be detected by gNB, even if it is actually transmitted by UE. Note that, the aforementioned ambiguity at gNB exists for both SP-CSI, and P-CSI when PS-Periodic_CSI_TransmitOrNot is set to false.
This issue is illustrated in Figure 3.


[bookmark: _Ref31361885]Figure 3 Illustration of unexpected PUCCH resource for HARQ-Ack of SPS-PDSCH
To address this issue, following alternatives can be considered for this case:
Alt 1: UE still report CSI but not required to update CSI, and UE multiplexes HARQ-Ack of SPS PDSCH or SR, and CSI in a PUCCH.
Alt 2: UE report HARQ-Ack of SPS PDSCH or SR on configured PUCCH resource (Rel-15 behavior).
For Alt1, although UE does not detect WUS, CSI is still reported but not updated. Hence UE does not need to measure on associated CSI-RS resources to avoid unnecessary power consumption, and gNB can detect HARQ-Ack/SR and CSI on the same PUCCH resource as that if UE successfully detect WUS. Alt 2 leaves to gNB implementation, and has no specification impact. To correctly detect PUCCH UE transmitted, gNB need to blind detect multiple PUCCH resources, i.e. both PUCCH for HARQ-Ack/SR and that PUCCH resource for CSI and HARQ-Ack/SR multiplexing, in addition to Rel-15 implementation. 
[bookmark: PP10]Proposal 10: If a UE is configured with DCI format 2_6 and ps-WakeupOrNot is set to false or ps-WakeupOrNot is not provided, and if
· UE does not detect DCI format 2_6, and
· UE is provided simultaneousHARQ-ACK-CSI, and
· PUCCH for HARQ-Ack of SPS PDSCH or SR overlap with PUCCH for CSI, and
· PS-Periodic_CSI_TransmitOrNot is set to false (not applicable to SP-CSI).
Following alternatives can be considered:
· Alt 1: UE still report CSI but not required to update CSI, and UE multiplexes HARQ-Ack of SPS PDSCH or SR, and CSI in a PUCCH.
· Alt 2: UE report HARQ-Ack of SPS PDSCH or SR on configured PUCCH resource (Rel-15 behavior).
· Case 3: CSI multiplexing with configured grant PUSCH
As discussed in [1], Configured grant PUSCH transmission is not impacted by DRX Timer, i.e. even if during DRX off period, UE can transmit CG-PUSCH, if any. The CSI can be multiplexed to CG-PUSCH resources, if PUCCH for CSI reporting overlapping with CG-PUSCH. Based on Rel-15 UCI multiplexing behavior and previous agreements, if a UE is configured with DRX and DCI format 2_6 and ps-WakeupOrNot is set to false, and if
· UE detect DCI format 2_6, and
· PUCCH for CSI report overlap with CG-PUSCH, and
· PS-Periodic_CSI_TransmitOrNot is set to false (not applicable to SP-CSI).
UE multiplex CSI report on CG-PUSCH.
However, gNB is not aware of whether UE detected WUS, gNB may detect CSI and uplink data on the CG-PUSCH resource, assuming DCI 2_6 is successfully detected by UE. On the other hand, if UE failed to detect WUS, UE does not start drx-onDurationTimer, and CSI is not reported. In this case, only uplink data on CG-PUSCH need to be transmitted from UE perspective, CSI is not transmitted together with data on CG-PUSCH resources. gNB will fail to detect P-CSI report even if it is actually transmitted by UE. In this case, gNB may fail to detect data, even if it is actually transmitted on partial of CG-PUSCH resources.
This issue is illustrated in the following Figure 4.


[bookmark: _Ref31361899]Figure 4 Illustration of unexpected content and resource mapping for CG-PUSCH
To address this issue, following alternative can be considered for this case:
Alt 1: UE multiplex CSI on CG-PUSCH and UE is not required to update CSI report.
Alt 2: UE transmit CG-PUSCH with data only (Rel-15 behavior).
Alt 3: UE drop CG-PUSCH if it overlaps with PUCCH resource for CSI report.
For Alt1, although UE does not detect WUS, CSI is still reported but not updated. Hence UE does not need to measure on associated CSI-RS resources to avoid unnecessary power consumption, and gNB can detect CG-PUSCH and get CSI report and data as that if WUS was successfully detected. Alt 2 leaves to gNB implementation, and has no specification impact. To correctly detect CG-PUSCH UE transmitted, gNB need to blind decode CG-PUSCH twice for different assumptions, i.e. with or without multiplexed CSI, in addition to Rel-15 implementation. While for Alt 3, CG-PUSCH is dropped to avoid CSI multiplexing, thus ambiguity at gNB is gone. 
[bookmark: PP11]Proposal 11: If a UE is configured with DCI format 2_6 and ps-WakeupOrNot is set to false or ps-WakeupOrNot, and if
· UE does not detect DCI format 2_6, and
· PUCCH for CSI report overlap with CG-PUSCH, and
· PS-Periodic_CSI_TransmitOrNot is set to false (not applicable to SP-CSI).
Following alternatives can be considered
· Alt 1: UE multiplex CSI on CG-PUSCH and UE is not required to update CSI report.
· Alt 2: UE transmit CG-PUSCH with data only (Rel-15 behavior).
· Alt 3: UE drop CG-PUSCH if it overlaps with PUCCH resource for CSI report.
For the cases discussed above, it may leave to gNB implementation to address these issues. If the WUS reliability can be guaranteed, gNB may always detect PUCCH and PUSCH assuming WUS is successfully detected. If WUS reliability cannot be guaranteed and blind detection is not preferred, new UE behavior is needed to address this issue.
[bookmark: OB3]Observation 3: If WUS reliability cannot be guaranteed and blind detection at gNB is not preferred, new UE behavior need to be introduced to eliminate the ambiguity on whether CSI is reported multiplexed with PUCCH or PUSCH.
UCI multiplexing if UE detect DCI 2-6 indicating ‘not wake up’
As discussed in previous meetings, it is considered as common understanding that if UE detect DCI 2-6 and wake up indication field is set to ‘0’, the specification assumes UE may not start drx-onDurationTimer (see blow). Howerver, it seems up to UE implementation whether UE starts drx-onDurationTimer. 
	TS 38.213 section 10.3
A UE configured with DRX mode operation [11, TS 38.321] on the PCell or on the SpCell [12, TS 38.331]
-	a PS-RNTI for DCI format 2_6 by ps-RNTI
-	a number of search space sets, by dci-Format2-6, to monitor PDCCH for detection of DCI format 2_6 on the active DL BWP of the PCell or of the SpCell according to a common search space as described in Clause 10.1
-	a payload size for DCI format 2_6 by SizeDCI_2-6
-	a location in DCI format 2_6 of a Wake-up indication bit by PSPositionDCI2-6, where 
-	the UE may not start the drx-onDurationTimer for the next long DRX cycle when a value of the 'PDCCH monitoring' bit is '0', and
-	the UE starts the drx-onDurationTimer for the next long DRX cycle when a value of the 'PDCCH monitoring' bit is '1'


In current specification description, CSI/L1-RSRP reporting may depends on whether the DRXOnDurationTimer  is started or not, instead of WUS indication. While, gNB may not be aware of whether UE starts DRX OndurationTimer if network indicate ‘not wake up’ in WUS. If UE starts drx-onDurationTimer, the current specification description assumes the UE would report P-CSI and SP-CSI on PUCCH during the DRX active time  [5]. Otherwise, SP-CSI is not reported, and whether periodic CSI/L1-RSRP is reported based on network configuration. 
[bookmark: OB4]Observation 4: Whether SP-CSI is reported depends on whether UE starts DRX OnDurationTimer, if UE is configured to monitor DCI format 2_6. 
[bookmark: OB5]Observation 5: Whether P-CSI is reported depends on whether UE starts DRX OnDurationTimer and higher layer parameter [PS-Periodic_CSI_TransmitOrNot] or [PS_Periodic_L1-RSRP_TransmitOrNot], if UE is configured to monitor DCI format 2_6.
[bookmark: OB6]Observation 6: gNB may not be aware of whether UE starts the DRX OnDurationTimer if DCI 2-6 indicating UE not to wake up.
Similar to the cases discussed in section 2.4.1, if UCI multiplexing happens for CSI report and HARQ-Ack of SPS PDSCH/configured grant PUSCH (corresponding to case 2 and case 3 in section 2.4.1), gNB and UE may have different understandings on which resource PUCCH is reported. Similarly, gNB may have to blind detect UCI based on multiple assumptions. Otherwise, new UCI multiplexing behaviors need to be defined, as discussed in section 2.4.1.
To avoid gNB blind detect PUCCH using multiple assumptions, it is better to clarify the UE behavior in the current TS38.214 as the agreements in RAN1#99. That is, if UE detects DCI format 2-6 indicating ‘not wake up’, UE does not report SP-CSI report, and UE does not report P-CSI/L1-RSRP if higher layer parameter  [PS-Periodic_CSI_TransmitOrNot] or [PS_Periodic_L1-RSRP_TransmitOrNot] configures not to.
[bookmark: PP12]Proposal 12: Clarify that if UE detects DCI format 2-6 indicating ‘not wake up’,
- UE does not report SP-CSI/L1-RSRP, and 
- UE does not report P-CSI/L1-RSRP if configured by RRC signaling not to. 
And Capture TP in Appendix 5 in R1-2000337 for TS38.214.

[bookmark: _Ref32326212](Non-)dormancy indication impacted by WUS indication
In RAN1 #98b, the following agreements are made on DCI content of power saving PDCCH.
	Agreements:
[bookmark: _Hlk22055053]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:
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


In previous meetings, wake up indication and Scell group dormancy/non-dormancy transition has been agreed to be included in power saving DCI. UE can be indicated to wake up only on Pcell and to switch Scell to non-dormancy if the traffic load is heavy. When the traffic is limited in upcoming DRX, UE can be indicated to wake up while still keep the scell group in dormancy state. However, it is weird if the UE is indicated not to wake up and Scell groups are switched to non-Dormancy state, since UE will not perform PDCCH monitoring and CSI reporting since UE cannot enter DRX active time. Therefore, this combination can be considered as error case.
[bookmark: PP13]Proposal 13: UE is not expected to be indicated by PDCCH WUS not to wake up while SCell group is switched to non-dormancy state. Capture TP in Appendix 6 in R1-2000337 for TS38.213.
WUS design when secondary DRX group is introduced
In 3GPP TSG-RAN2 Meeting #108, RAN2 send LS on secondary DRX group to RAN1 [6]. 
[bookmark: _Hlk25217911]In the LS, RAN2 reached the following agreements, and ask RAN1 about the spec impacts:
· A separate drx-InactivityTimer and drx-onDurationTimer can be configured for the secondary DRX group. R2 understands that this has zero or almost zero impact in R1 and R4
· The combination of cross-carrier scheduling and secondary DRX group is not supported
· FFS if timers for FR2 DRX configuration are shorter than timers for FR1 DRX configuration.
· The intention is to apply secondary DRX configuration to FR2 and existing DRX configuration to FR1
The intention of secondary DRX group introduced by RAN2 is to introduce restricted flexibility of CDRX parameter configurations for different cells in one cell group. For example, in FR1-FR2 CA, the drx-InactivityTimer and drx-onDurationTimer for FR2 cells can be configured to be smaller than that for FR1 cells. This is beneficial at least for UE power saving of FR2. There is no RAN1 impact if secondary DRX group is introduced and WUS is not configured. 
WUS linked to CDRX is specified to indicate whether to start drx-onDurationTimer or not, while secondary DRX group is to introduce some flexibility to CDRX parameter configurations. These two schemes (WUS and secondary DRX group) can be used together.
To minimize the RAN1 impact, it is better to reuse DCI format 2_6 design as much as possible, i.e., WUS is transmitted on SPcell and there is only 1 bit to control the drx-onDurationTimer of the all serving cells in cell group. When secondary DRX group is introduced, WUS is still transmitted on SPcell and the 1 bit is used to control both DRX groups. 
Because drx-InactivityTimer and drx-onDurationTimer is separately configured for the two DRX groups, the active time may be misaligned for the two DRX groups. As shown in Figure 5, for a certain time instance, one it is inside active time for one DRX group, but outside active time for the other DRX group. Since WUS is monitored by UE only outside active time, further clarification is needed on how to identify whether the monitoring occasion for WUS is outside “active time” or not. There are three alternatives to define the “active time” for WUS.
1)	“active time” for WUS depends on the active time of first DRX group;
2)	“active time” for WUS depends on the active time of Pcell and the active time of secondary DRX group;
3)	“active time” for WUS depends on the active time of second DRX group;
 [image: ]
Figure 5: DRX the active time misalignment for the two DRX groups (e.g., FR1 and FR2)
Since WUS is transmitted in SPcell which belongs to the first DRX group, for simplicity, Alternative 1 is preferred. But this issue and some related issues is up to RAN2 discussion. There is a companion paper to discuss the details [7].
[bookmark: OB7]Observation 7: There is no RAN1 impact if secondary DRX group is introduced and WUS is not configured. However, further clarification is needed on how to defined DRX active time, which may have impacts on UE behavior in RAN1.
[bookmark: PP14]Proposal 14: The wake-up indication in DCI format 2_6 also applies to the secondary DRX group if configured.
[bookmark: PP15]Proposal 15: It is up to RAN2 decision on definition of DRX active time if the secondary DRX group is configured. From RAN1 point of view, “active time” follows the active time of first DRX group is preferred. 
3. Conclusion
In this contribution, we discuss the remaining issues for power saving PDCCH design, and have the following proposals:
Proposal 1: The higher layer parameter PS_offset can be absent if search space sets and DRX cycle are configured with same periodicity. Capture TP in Appendix 1 in R1-2000337 for TS38.213.
Proposal 2: The maximum value of PS_offset is 20ms.
Proposal 3: The reported UE capability on time gap between last monitoring occasion of DCI format 2_6 and DRX On can reuse the two values of DCI and timer based BWP switching delay per SCS.
Proposal 4: The size budget of power saving DCI is not restricted by the existing DCI size budget (3+1) in Rel-15 which is used in Active Time. Capture TP in Appendix 2 in R1-2000337 for TS38.212.
Proposal 5: Limited number of aggregation levels and PDCCH candidates can be indicated in the search space configuration for power saving PDCCH, like SFI PDCCH. Capture TP in Appendix 3 in R1-2000337 for TS38.213.
Observation 1: UE does not expect any PDCCH receptions on the measurement occasions configured by SMTC, regardless of whether UE actually receive SSB on any measurement occasions by implementation.
Observation 2: Network is fully aware of invalid monitoring occasions for UE.
Proposal 6: If the all monitoring occasions for the PDCCH-based power saving signal/channel are not valid, UE follows legacy DRX operation. Invalid monitoring occasions are caused in the following cases
· RRM occasions (scheduling availability defined in TS38.133);
· WUS on flexible symbol and WUS monitoring is canceled by a DCI 2-0 indicated as UL/flexible;
· WUS monitoring occasion overlap with RAR-PDCCH monitoring;
· Interruption caused by RF retuning;
· At least one RE in PDCCH candidate is indicated as not available by rate matching pattern;
· PDCCH monitoring is dropped due to overlapping PDCCH with different TCI state.
Capture TP in Appendix 4 in R1-2000337 for TS38.213.

Proposal 7: UE assumes the indication in multiple MOs for DCI format 2-6 is consistant.
Proposal 8: Among the N MO(s) before On Duration, 
· If all MO is invalid, UE should wake up for the next DRX cycle;
· If UE does not detect WUS on all WUS valid MO, UE should follow RRC configured UE behaviors (i.e., by RRC configured parameter ps-WakeupOrNot)
· If any PDCCH WUS in a valid MO pass CRC, UE behavior should follow the indication by WUS
Proposal 9: If a UE is configured with DCI format 2_6 and ps-WakeupOrNot is set to true, and if 
· UE does not detect DCI format 2_6, and
· PUCCH resources for P-CSI and SP-CSI are configured in the same slot, and 
· UE is provided multi-CSI-PUCCH-ResourceList, and
· Any of the PUCCH overlaps.
Following alternatives can be considered:
· Alt 1: UE still report SP-CSI, and UE multiplexes P-CSI and SP-CSI in a resource from the resources provided by multi-CSI-PUCCH-ResourceList. 
· Alt 2: UE report P-CSI only on PUCCH for P-CSI configured by CSI-ReportConfig (gNB implementation).
Proposal 10: If a UE is configured with DCI format 2_6 and ps-WakeupOrNot is set to false or ps-WakeupOrNot is not provided, and if
· UE does not detect DCI format 2_6, and
· UE is provided simultaneousHARQ-ACK-CSI, and
· PUCCH for HARQ-Ack of SPS PDSCH or SR overlap with PUCCH for CSI, and
· PS-Periodic_CSI_TransmitOrNot is set to false (not applicable to SP-CSI).
Following alternatives can be considered:
· Alt 1: UE still report CSI but not required to update CSI, and UE multiplexes HARQ-Ack of SPS PDSCH or SR, and CSI in a PUCCH.
· Alt 2: UE report HARQ-Ack of SPS PDSCH or SR on configured PUCCH resource (Rel-15 behavior).
Proposal 11: If a UE is configured with DCI format 2_6 and ps-WakeupOrNot is set to false or ps-WakeupOrNot, and if
· UE does not detect DCI format 2_6, and
· PUCCH for CSI report overlap with CG-PUSCH, and
· PS-Periodic_CSI_TransmitOrNot is set to false (not applicable to SP-CSI).
Following alternatives can be considered
· Alt 1: UE multiplex CSI on CG-PUSCH and UE is not required to update CSI report.
· Alt 2: UE transmit CG-PUSCH with data only (Rel-15 behavior).
· Alt 3: UE drop CG-PUSCH if it overlaps with PUCCH resource for CSI report.
Observation 3: If WUS reliability cannot be guaranteed and blind detection at gNB is not preferred, new UE behavior need to be introduced to eliminate the ambiguity on whether CSI is reported multiplexed with PUCCH or PUSCH.
Observation 4: Whether SP-CSI is reported depends on whether UE starts DRX OnDurationTimer, if UE is configured to monitor DCI format 2_6. 
Observation 5: Whether P-CSI is reported depends on whether UE starts DRX OnDurationTimer and higher layer parameter [PS-Periodic_CSI_TransmitOrNot] or [PS_Periodic_L1-RSRP_TransmitOrNot], if UE is configured to monitor DCI format 2_6.
Observation 6: gNB may not be aware of whether UE starts the DRX OnDurationTimer if DCI 2-6 indicating UE not to wake up.
Proposal 12: Clarify that if UE detects DCI format 2-6 indicating ‘not wake up’,
- UE does not report SP-CSI/L1-RSRP, and 
- UE does not report P-CSI/L1-RSRP if configured by RRC signaling not to. 
And Capture TP in Appendix 5 in R1-2000337 for TS38.214.
Proposal 13: UE is not expected to be indicated by PDCCH WUS not to wake up while SCell group is switched to non-dormancy state. Capture TP in Appendix 6 in R1-2000337 for TS38.213.
Observation 7: There is no RAN1 impact if secondary DRX group is introduced and WUS is not configured. However, further clarification is needed on how to defined DRX active time, which may have impacts on UE behavior in RAN1.
Proposal 14: The wake-up indication in DCI format 2_6 also applies to the secondary DRX group if configured.
Proposal 15: It is up to RAN2 decision on definition of DRX active time if the secondary DRX group is configured. From RAN1 point of view, “active time” follows the active time of first DRX group is preferred. 
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Appendix 1: Text Proposals for TS 38.213 on PS_offset
Based on the discussion for PS_offset configuration in section 2.1.1, the corresponding text proposals are provided as follows.
[bookmark: _Toc29894868][bookmark: _Toc29899167][bookmark: _Toc29899585][bookmark: _Toc29917314]10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells

A UE configured with DRX mode operation [11, TS 38.321] on the PCell or on the SpCell [12, TS 38.331]
-	a PS-RNTI for DCI format 2_6 by ps-RNTI
==============================Unchanged part omitted================================
-	an offset by ps-Offset indicating a time, where the UE starts monitoring PDCCH for detection of DCI format 2_6 according to the number of search space sets, prior to a slot where the drx-onDuarationTimer would start on the PCell or on the SpCell [11, TS 38.321]
-	for each search space set, the PDCCH monitoring occasions are the ones in the first  slots indicated by duration, or  slot if duration is not provided, starting from the first slot of the first  slots and ending prior to the start of drx-onDurationTimer. 
-	if ps-Offset is absent and if the periodicity of DRX cycle of search space sets are same, the UE monitors PDCCH for detection of DCI format 2_6 according to the search space sets by dci-Format2-6. 
Appendix 2: Text Proposals for TS 38.212 DCI size budget
Based on the discussion for DCI size budget in section 2.1.3, the corresponding text proposals are provided as follows.
==============================Unchanged part omitted================================
The UE is not expected to handle a configuration that, after applying the above steps, results in
-	the total number of different DCI sizes configured to monitor is more than 4 for the cell; or
-	the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell; or
-	the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_1 in another UE-specific search space; or
-	the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_1 in another UE-specific search space; or
-	[the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_2 in another UE-specific search space; or]
-	[the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_2 in another UE-specific search space.]
The size of DCI format 2_6 is not counted in total number of different DCI sizes during DRX active time.
Appendix 3: Text Proposals for TS 38.213 on limited blind decoding number for DCI format 2_6
Based on the discussion for BD limitations for WUS in section 2.1.4, the corresponding text proposals are provided as follows.
[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
For each DL BWP configured to a UE in a serving cell, the UE is provided by higher layers with [image: ] search space sets where, for each search space set from the [image: ] search space sets, the UE is provided the following by SearchSpace: 
-	a search space set index [image: ], [image: ], by searchSpaceId 
==============================Unchanged part omitted================================
-	if search space set [image: ] is a CSS set 
-	an indication by dci-Format0-0-AndFormat1-0 to monitor PDCCH candidates for DCI format 0_0 and DCI format 1_0 
-	an indication by dci-Format2-0 to monitor one or two PDCCH candidates for DCI format 2_0 and a corresponding CCE aggregation level
-	an indication by dci-Format2-1 to monitor PDCCH candidates for DCI format 2_1
-	an indication by dci-Format2-2 to monitor PDCCH candidates for DCI format 2_2
-	an indication by dci-Format2-3 to monitor PDCCH candidates for DCI format 2_3
-	an indication by dci-Format2-4 to monitor PDCCH candidates for DCI format 2_4
-	an indication by dci-Format2-6 to monitor PDCCH candidates for DCI format 2_6 monitor one or two PDCCH candidates for DCI format 2_6 and a corresponding CCE aggregation level.
10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
A UE configured with DRX mode operation [11, TS 38.321] on the PCell or on the SpCell [12, TS 38.331]
-	a PS-RNTI for DCI format 2_6 by ps-RNTI
==============================Unchanged part omitted================================
-	an offset by ps-Offset indicating a time, where the UE starts monitoring PDCCH for detection of DCI format 2_6 according to the number of search space sets, prior to a slot where the drx-onDuarationTimer would start on the PCell or on the SpCell [11, TS 38.321]
-	for each search space set, the PDCCH monitoring occasions are the ones in the first  slots indicated by duration, or  slot if duration is not provided, starting from the first slot of the first  slots and ending prior to the start of drx-onDurationTimer. 
The UE is also provided in one or more serving cells with a configuration for a search space set [image: ] and a corresponding CORESET [image: ] for monitoring  PDCCH candidates for DCI format 2_6 with a CCE aggregation level of  CCEs as described in Clause 10.1. The  PDCCH candidates are the first  PDCCH candidates for CCE aggregation level  for search space set [image: ] in CORESET [image: ].

Appendix 4: Text Proposals for TS 38.213 on UE behavior when monitoring occasion for DCI format 2-6 is invalid
Based on the discussion for UE behavior when monitoring occasion of WUS collide with other signals and channels in section 2.2, the corresponding text proposals are provided as follows.

10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
A UE configured with DRX mode operation [11, TS 38.321] on the PCell or on the SpCell [12, TS 38.331]
==============================Unchanged part omitted================================
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 2_6 in the active DL BWP of the PCell or of the SpCell and the UE 
-	is not required to monitor PDCCH for detection of DCI format 2_6, as described in Clauses 10 and 11.1, or 
     -  due to scheduling restrictions, as described in [10, TS 38.133], or
     -  due to PDCCH candidate overlaps with at least one RE of lte-CRS-ToMatchAround, as described in [10, TS 38.214], or 
	- due to interruption, as described in [10, TS 38.133], or
      - due to monitoring DCI format 1-0 with CRC scrambling with RA-RNTI, in the monitoring occasion for DCI format 2-6, using quasi-so-located properties not equivalent to TCI-State provided for the CORESET, 
for all corresponding PDCCH monitoring occasions outside Active Time prior to a next DRX cycle, or 
-	does not have any PDCCH monitoring occasions for detection of DCI format 2_6 outside Active Time of a next DRX cycle
the UE shall start by drx-onDurationTimer for the next DRX cycle.
Appendix 5: Text Proposals for TS 38.214 on CSI reporting if UE detects DCI format 2-6 indicating ‘not wake up’
Based on the discussion for eliminate the ambiguity on whether CSI is reported if UE detects DCI format 2-6 indicating ‘not wake up’ in section 2.4.2.

[bookmark: _Toc11352131][bookmark: _Toc20318021][bookmark: _Toc27299919][bookmark: _Toc29673190][bookmark: _Toc29673331][bookmark: _Toc29674324]5.2.2.5	CSI reference resource definition
The CSI reference resource for a serving cell is defined as follows:
==============================Unchanged part omitted================================
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter [PS-Periodic_CSI_TransmitOrNot] to report CSI with the higher layer parameter reportConfigType set to ‘periodic’ when drx-onDurationTimer is not started, the UE shall report CSI during the time duration indicated by drx-onDurationTimer also outside active time according to the procedure described in Clause 5.2.1.4. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter [PS_Periodic_L1-RSRP_TransmitOrNot] to report L1-RSRP with the higher layer parameter reportConfigType set to ‘periodic’ when drx-onDurationTimer is not started, the UE shall report L1-RSRP during the time duration indicated by drx-onDurationTimer also outside active time according to the procedure described in clause 5.2.1.4.
When DRX is configured and the UE is configured to monitor DCI format 2_6, and UE detects DCI format 2_6 and 'wake-up indication' bit is '0', UE 
· does not report CSI with higher layer parameter reportConfigType set to ‘semiPersistentOnPUCCH’, and 
· does not report periodic CSI if the UE configured by higher layer parameter [PS-Periodic_CSI_TransmitOrNot] not to report CSI with higher layer parameter reportConfigType set to ‘periodic’.
· does not report periodic L1-RSRP report if the UE configured by higher layer parameter [PS_Periodic_L1-RSRP_TransmitOrNot] not to report L1-RSRP with higher layer parameter reportConfigType set to ‘periodic’.
during the time duration of next long DRX cycle.
Appendix 6: Text Proposals for TS 38.213 on WUS and Scell (Non)dormancy state indication
Based on the discussion for WUS and Scell dormacy state indication in section 2.5, the corresponding text proposals are provided as follows.
10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
==============================Unchanged part omitted================================
If an active DL BWP provided by dormant-BWP for a UE on an activated SCell is not a default DL BWP for the UE on the activated SCell, as described in Clause 12, the BWP inactivity timer is not used for transitioning from the active DL BWP provided by dormant-BWP to the default DL BWP on the activated SCell.
UE does not expect to detect DCI format 2_6 with a value of the 'PDCCH monitoring' bit '0', and any bit in the bitmap with value ‘1’ indicates an active DL BWP, provided by first-non-dormant-BWP-ID-for-DCI-outside-active-time, for the UE for each activated SCell in the corresponding group of configured SCells.
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