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The email discussion of RAN1#100 e-meeting phase 1  for AI-7.2.71 PDCCH based  power saving signal/channel is summarized with the following three open issues from email discussion as follows, 
 [100e-NR-UE_pow_sav-WUS-01] P-CSI/L1-RSRP aspects
· P-CSI/L1-RSRP measurements/report with wakeup indication by DCI format 2_6

When DRX is configured, the CSI measurements and reports are specified in the Active Time in TS38.214.   When UE is configured with DCI format 2_ 6 for UE power saving, the configured L1-RSRP and CSI measurements would not be performed outside Active Time if the UE is indicated not to wake up at the next DRX ON.  The L1-RSRP and P-CSI reports would be outdated and not useful when UE feedbacks to the gNB.   The discussion is whether to support UE performing L1-RSRP and CSI measurements outside Active Time when indicated by DCI format 2_6 not to wake up at the next DRX On duration. 

· Option 1:
· ps-TransmitPeriodicCSI = TRUE: Report all types of periodic CSI, including L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP)
· ps-TransmitPeriodicL1-RSRP = TRUE: Only report L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP)
In this option, the two flags cannot both be set to TRUE and it is not possible to control the UE only to report periodic CSI apart from L1-RSRP.

· Option 2:
· ps-TransmitPeriodicCSI = TRUE: Report all types of periodic CSI apart from L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP)
· ps-TransmitPeriodicL1-RSRP = TRUE: Only report L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP)
In this option, the two flags are independent and it is possible to control the UE only to report periodic CSI apart from L1-RSRP.



 The conclusion from the email discussions are as follows, 

Agreement:
 P-CSI and L1-RSRP reports are independently configured and to allow UE only to report periodic CSI apart from L1-RSRP.

Agreements: 

Text Proposal to TS 38.213
	5.1.6.1           CSI-RS reception procedure
*** Unchanged text is omitted ***
If the UE is configured with DRX,
1. if  the UE is configured to monitor DCI format 2_6 and configured by higher layer parameter[PS-Periodic_CSI_TransmitOrNot]  to report CSI with the higher layer parameterreportConfigType set to ‘periodic’ when drx-onDurationTimer is not started, the most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer also outside DRX active time for CSI to be reported;
1. if the UE is configured to monitor DCI format 2_6 and configured by higher layer parameter[PS_Periodic_L1-RSRP_TransmitOrNot] to report L1-RSRP with the higher layer parameterreportConfigType set to ‘periodic’ andreportQuantity set to cri-RSRP when drx-onDurationTimer is not started, the most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer also outside DRX active time for CSI to be reported;
1. otherwise, the most recent CSI measurement occasion occurs in DRX active time for CSI to be reported.




	5.2.2.5 CSI reference resource definition

*** Unchanged text is 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 parameterreportConfigType set to ‘periodic’ when drx-onDurationTimer is not started, the UE shall report CSI during the time duration indicated bydrx-onDurationTimer also outside active time according to the procedure described in Clause 5.2.1.4 if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement during the time duration indicated by drx-onDurationTimer outside DRX active time or 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_L1-RSRP_TransmitOrNot] to report L1-RSRP with the higher layer parameterreportConfigType set to ‘periodic’ and reportQuantity set to ‘cri-RSRP’ or ‘ssb-Index-RSRP’  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 and when reportQuantity set to ‘cri-RSRP’ if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement during the time duration indicated by drx-onDurationTimer outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise.







· Configuration characteristic of RRC parameters PS_Periodic_L1-RSRP_TransmitOrNot and PS-Periodic_CSI_TransmitOrNot

The P-CSI and L1-RSRP reports are configured by the higher layer parameter reportQuantity. L1-RSRP and P-CSI are essential for beam management and link adaptation.  When the RRC parameters Periodic_L1-RSRP and Periodic_CSI report are configured with UE wakeup indication, it allows to network to maintain the beam management or link adaptation without impact by UE power saving.   The configurations of  PS_Periodic_L1-RSRP_TransmitOrNot and PS-Periodic_CSI_TransmitOrNot  were discussed to be more flexibility and less CSI report with the parameter based on per CSI configuration.   The RRC parameter set for UE power saving was agreed in RAN1#99 to have PS_Periodic_L1-RSRP_TransmitOrNot and PS-Periodic_CSI_TransmitOrNot
parameters per cell group.   There are several companies indicated the benefits of changing the configuration from per cell group to per CSI configuration for flexibility and UE power saving.   However, several companies also believed per cell group configuration is sufficient in flexibility.


Conclusion:  No consensus in changing the configuration of RRC parameters PS_Periodic_L1-RSRP_TransmitOrNot and PS-Periodic_CSI_TransmitOrNot



[100e-NR-UE_pow_sav-WUS-02] Search Space Configuration for DCI format 2_6 monitoring
· PS_offset range and resolutions -  
The range and resolutions of PS_offset were set with bracket with range at [15] ms and resolution [0.125, 0.25, 0.5, 1, 2, …, [15]].   There are proposals to have range at 10, 15, or 20 ms.   The resolutions were proposed to have 0.125 ms, 0.5 ms or 1 ms as it was agreed in RAN#99.  The range and resolution of PS_offset were agreed.  
· Minimum Time Gap values
It was agreed in RAN1#99 that 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
During email discussion, most companies prefer to determine the minimum time gap without considering the SCell dormancy/non-dormancy transition delay.   The exact values of minimum time gap will be determined at next meeting.  

· DCI format 2_6 not counting as DCI size budge
Currently the DCI format size budget per UE is determined without separation for the capability between CONNECTED or IDLE/INACTIVE, nor between outside active time and inside active time.  The only separation is done via defining the RNTIs for UE monitoring. There are RNTIs (P-RNTI, SI-RNTI, RA-RNTI) that UE may need to monitor outside active time which the corresponding DCI formats are accounted in DCI-format size budget.  The intent of the DCI format 2_6 outside active time use would NOT be counted in the total budget of DCI format sizes.   During email discussion, there is a company indicating no need to single out DCI format 2_6 excluding DCI size budget since there are several cases in the current specifications for UE to monitoring different DCI formats or RNTIs without specific texts of excluding from the DCI size budget.  Thus, no consensus in agreeing the additional Text Proposal.  
Agreements
PS_offset range from {0.125ms to 15 ms} for all SCS.

Agreements
The PS_offset resolution is 0.125 ms.

Agreements
Candidate values for the minimum time gap are specified by RAN1 and shared with RAN4
·       Minimum time gap is no more than 3 ms for all SCSs
·       Two values of minimum time gap for each SCS are proposed as
· SCS 15kHz: {TBD, TBD} slots
· SCS 30kHz {TBD,  TBD} slots
· SCS 60kHz {TBD, TBD} slots
· SCS 120kHz {TBD, TBD} slots
 
 Agreements
TP of the UE capability of minimum time gap X as follows
	If a UE reports for an active DL BWP a requirement fora number of X slots prior to the beginning of a slot where the UE would start the drx-onDurationTimer, the UE is not required to monitor PDCCH for detection of DCI format 2_6 during theXnumber of slots,where X corresponds to the requirement of the SCS of the active DL BWP
 




 [100e-NR-UE_pow_sav-WUS-03] Monitoring occasion of DCI format 2_6
· Additional invalid monitoring occasion
The additional invalid monitoring occasions were discussed.  The invalid monitoring occasions of the monitoring occasion of DCI format 2_6 colliding with the BWP switching and measurement gap were discussed and identified.  The text proposal was discussed with 
· UE behavior on all or some invalid monitoring occasions 
The current text in section 10.3 of TS38.213, Clause 10.3 captures UE following Rel-15 legacy behaviour of failure detection of DCI format 2_6 only when all the monitoring occasions are invalid.   It was FFS in RAN1#99 whether some or all invalid monitoring occasions will trigger UE following Rel-15 legacy behaviour.   Some companies have proposed to failure detection on one or more monitoring occasions due to  not able to send the WUS with scheduling constraints.  During email discussions, most companies would like to keep the current specification without any change.  



Agreements
RAN1 agreed to have additional invalid monitoring occasions of DCI format 2_6 colliding with BWP switching time and  measurement gap with the following text proposal
 
	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, 12, and Clause 5.7 of  [14, TS 38.321]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 the bydrx-onDurationTimer for the next DRX cycle.
 


 
Agreements
No consensus on the change of  “all” to “one or more” invalid monitoring occasions in 10.3 of TS38.213


Appendix:  Open Issues and TP for Corrections

P-CSI/L1-RSRP measurements/report with wakeup indication by DCI format 2_6 –

In RAN1#99, UE could be configured to feedback the L1-RSRP and P-CSI reports if the wakeup indication from DCI format 2_6 does not trigger UE to wake up as follows,

	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




When DRX is configured, the CSI measurements and reports are specified in the Active Time in TS38.214.   When UE is configured with DCI format 2_ 6 for UE power saving, the configured L1-RSRP and CSI measurements would not be performed outside Active Time if the UE is indicated not to wake up at the next DRX ON.  The L1-RSRP and P-CSI reports would be outdated and not useful when UE feedbacks to the gNB.   Several companies, Huawei, vivo, Sprectrum, ZTE, CMCC,  Intel, and Ericsson have proposals and CRs to allow UE performing L1-RSRP and CSI measurements outside Active Time when indicated by DCI format 2_6 not to wake up at the next DRX On duration.  

Proposal:  TP for TS 38.214
*** Unchanged text is omitted ***
[bookmark: _Toc29674285][bookmark: _Toc29673292][bookmark: _Toc29673151][bookmark: _Toc27299886][bookmark: _Toc20317988][bookmark: _Toc11352098]5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Clause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation and mobility.
For a CSI-RS resource associated with a NZP-CSI-RS-ResourceSet with the higher layer parameter repetition set to ‘on’, the UE shall not expect to be configured with CSI-RS over the symbols during which the UE is also configured to monitor the CORESET, while for other NZP-CSI-RS-ResourceSet configurations, if the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets associated with CORESET are quasi co-located with ‘QCL-TypeD’, if ‘QCL-TypeD’ is applicable. This also applies to the case when CSI-RS and the CORESET are in different intra-band component carriers, if ‘QCL-TypeD’ is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space set(s).
The UE is not expected to receive CSI-RS and SIB1 message in the overlapping PRBs in the OFDM symbols where SIB1 is transmitted. 
If the UE is configured with DRX, 
· 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 most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer also outside DRX active time for CSI to be reported; 
· 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 most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer also outside DRX active time for CSI to be reported;
· otherwise, the most recent CSI measurement occasion occurs in DRX active time for CSI to be reported.

*** Unchanged text is omitted ***
[bookmark: _Toc29674324][bookmark: _Toc29673331][bookmark: _Toc29673190][bookmark: _Toc27299919][bookmark: _Toc20318021][bookmark: _Toc11352131]5.2.2.5	CSI reference resource definition
*** Unchanged text is 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 or during the time duration indicated by the drx-onDurationTimer when the UE is configured to monitor DCI format 2_6 and with higher layer parameter [PS-Periodic_CSI_TransmitOrNot]/[PS_Periodic_L1-RSRP_TransmitOrNot] to report CSI/L1-RSRP with the higher layer parameter reportConfigType set to ‘periodic’ 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.
*** Unchanged text is omitted ***

Monitoring occasions of DCI format 2_6

	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 



Additional invalid monitoring occasion
The additional invalid monitoring occasions were identified by several companies (ZTE, Intel, Nokia).  The invalid monitoring occasion was discussed and agreed in RAN2#108 due to the monitoring occasion of DCI format 2_6 colliding with the BWP switching and measurement gap as follows.
	Agreements
UE behavior when PDCCH-WUS occurs during BWP switch is the same as when PDCCH-WUS occurs during Active Time (i.e. onDurationtimer is started).
UE behavior when PDCCH-WUS occurs during a measurement gap is the same as when PDCCH-WUS occurs during Active Time ((i.e. onDurationtimer is started)



Proposal : TP on Section 10.3 of 38.213
. ******************************Begin Text Proposal ******************************
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, 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, or
-	is not required to monitor PDCCH for detection of DCI format 2_6 during BWP switch delay for all corresponding PDCCH monitoring occasions outside Active Time prior to  next DRX cycle, or
-	is not required to monitor PDCCH for detection of DCI format 2_6 during measurement gap for all corresponding PDCCH monitoring occasions outside Active Time prior to next DRX cycle
the UE shall start the by drx-onDurationTimer for the next DRX cycle.
. ****************************** End of Text Proposal ******************************
UE behaviour on All or some invalid monitoring occasions
The current text in section 10.3 of TS38.213, Clause 10.3 captures UE behaviour of failure detection of DCI format 2_6 only when all the monitoring occasions are invalid.   Some companies have proposed to failure detection on one or more monitoring occasions due  not able to send the WUS with scheduling constraints
· All invalid monitor occasions – vivo, OPPO, CATT, LGE
· One or more invalid occasions – Ericsson, Nokia

Proposal:  No consensus on the change of invalid monitoring occasions in 10.3 of TS38.213

PS_offset range and resolutions – 

In RAN1#99, the range and resolution of the PS_offset were agreed with bracket as follows,
	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




· PS_offset range
· Up to 10 ms - Nokia
· Up to 15 ms – Spreadtrum, CATT, Ericsson, DoCoMo
· Up to 20 ms – vivo

Proposal:  PS_offset range is up to 15 ms
· PS_offset resolution
· As the agreement in RAN1#99 (0.125, 0.25, 0.5, 1, 2, …15) – CATT
· 0.5 ms – Spreadrum, Ericsson
· 0.125 ms – DoCoMo, Nokia

Proposal:  The PS_offset resolution is 0.125 ms.

Minimum time gap – values

	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 




· SCell dormancy part of minimum time gap –vivo, MediaTek, ZTE, OPPO,  CATT, Samsung,
· Two set of UE capabilities based on Type1 and Type 2 BWP switching delay – vivo, MediaTek
· Minimum time gap value is no more than 3 ms (Intel)
· The set of minimum time gap values for each SCS (Nokia)
· 15kHz: {[1] or 2} slots
· 30kHz {[1] or 4} slots
· 60kHz {[2] or 8} slots
· 120kHz {[4] or 16} slots 


Current text in section 10.3 of 38.213 states that “If a UE reports for an active DL BWP a requirement for a number of slots prior to the beginning of a slot where the UE would start the drx-onDurationTimer, the UE is not required to monitor PDCCH for detection of DCI format 2_6 during the number of slots.”.   UE reports a capability for minimum time gap.  The proposed te

[bookmark: _Toc32563230]Proposal:  
· Minimum time gap includes the SCell dormancy/non-dormancy transition time when UE is configured in monitoring DCI format 2_6 and SCell dormancy in CA/DC.  
· Minimum time gap is no more than 3 ms for all SCSs
· Details of UE capability of minimum time gap would be specified by RAN2 
· TP for section 10.3 of TS 38.213 with X is the UE capability specified by RAN2
****************************** Begin Text Proposal **********************************
If a UE reports for an active DL BWP a requirement for a number of slots prior to the beginning of a slot where the UE would start the drx-onDurationTimer, the UE is not required to monitor PDCCH for detection of DCI format 2_6 during the number of slots. The UE is not required to monitor PDCCH for detection of DCI format 2_6 in X slots preceding the slot where the UE would start the drx-onDurationTimer, where X is based on the reported UE capability and dependent on the SCS of the active DL BWP.
****************************** End of Text Proposal **********************************


Alignment of terminologies “PDCCH monitoring” and “wakeup indication in 10.3 of 38.213
The related UE behavior is specified in TS 38.213 when the Wake-up indication bit is configured for the UE.  It can be found that TS 38.213 uses the terminologies of ‘Wake-up indication’ and ‘PDCCH monitoring’.   It is proposed by several companies (Huawei, ZTE, Spreadtrum, Samsung, Ericsson, Nokia) to align the terminology in 38.213 by replacing the 'PDCCH monitoring bit' to 'wake-up indication bit'.

Proposal:  TP for alignment of “wake-up indication” and ‘PDCCH monitoring’.
****************************** Start of Text Proposal 1 ****************************

< Unchanged parts are omitted >
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
-	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 monitoringWake-up indication' bit is '0', and
-	the UE starts the drx-onDurationTimer for the next long DRX cycle when a value of the 'Wake-up indicationPDCCH monitoring' bit is '1'
-	a bitmap, when the UE is provided a number of groups of configured SCells by Scell-groups-for-dormancy-outside-active-time, where 
-	the bitmap location is immediately after the 'Wake-up indicationPDCCH monitoring' bit location
-	the bitmap size is equal to the number of groups of configured SCells where each bit of the bitmap corresponds to a group of configured SCells from the number of groups of configured SCells
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormant-BWP, for the UE [11, TS38.321] for each activated SCell in the corresponding group of configured SCells
-	a '1' value for a bit of the bitmap 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
< Unchanged parts are omitted >
****************************** End of Text Proposal ******************************

Size of DCI format 2_6 not counting on DCI size budget
Currently the DCI format size budget per UE is determined without separation for the capability between CONNECTED or IDLE/INACTIVE, nor between outside active time and inside active time.  The only separation is done via defining the RNTIs for UE monitoring. There are RNTIs (P-RNTI, SI-RNTI, RA-RNTI) that UE may need to monitor outside active time which the corresponding DCI formats are accounted in DCI-format size budget.  The intent of the DCI format 2_6 outside active time use would NOT be counted in the total budget of DCI format sizes.   Several companies (vivo, Ericsson, Nokia) have text proposals in excluding DCI format 2_6 account for the total budget of DCI format sizes.  
Proposal:  TP for Section 10.1 of 38.213
****************************** Begin Text Proposal **********************************

[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 
<Omitted text>
A UE expects to monitor PDCCH candidates for up to 4 sizes of DCI formats that include up to 3 sizes of DCI formats with CRC scrambled by C-RNTI per serving cell. The UE counts a number of sizes for DCI formats per serving cell based on a number of configured PDCCH candidates in respective search space sets for the corresponding active DL BWP. DCI format 2_6 that is monitored only outside the Active Time is not accounted when determining the number of sizes for DCI formats.
****************************** End of Text Proposal **********************************

RRC parameters Periodic_L1-RSRP and Periodic_CSI
The P-CSI and L1-RSRP reports are configured by the higher layer parameter reportQuantity. L1-RSRP and P-CSI are essential for beam management and link adaptation.  When the RRC parameters Periodic_L1-RSRP and Periodic_CSI report are configured with UE wakeup indication, it allows to network to maintain the beam management or link adaptation without impact by UE power saving.   The configuration of  Periodic_L1-RSRP and Periodic_CSI could be more precise as per CSI configuration or broad range as per cell group.   The RRC parameter set for UE power saving was agreed in RAN1#99 to have Periodic_L1-RSRP and Periodic_CSI parameters per cell group.   There are proposals in RRC configuration values in the following,
· Per cell group – MediaTek, Ericsson
· Per CSI configuration – InterDigital

Proposal:  RRC parameters periodic_L1-RSRP and Periodic_CSI are per cell group without any specification change.

UE behaviour and handling on multiplexing with other control information when DCI format 2_6 is miss-detected.
If  UE misses the detection of DCI format 2_6, UE would not transmit P-CSI report if it is configured to feedback P-CSI outside Active Time.   UE would not feedback other UCI informations, such as SP-CSI, A/N.   There would be inconsistent in understanding between the gNB and the UE on the control information when P-CSI is multiplexed other UCI on PUCCH and PUSCH as indicated by some companies (vivo and ZTE).   The error handling of UCI multiplexing error are proposed  in [2] with different alternatives when DCI format 2_6 miss-detection occurs.

Proposal:  The error handling of UCI multiplexing with DCI format 2_6 will be discussed for each case through CR.  

Others
· L1-SINR (Ericsson) –

RRC parameters PS-Periodic_CSI_TransmitOrNot and PS_Periodic_L1-RSRP_TransmitOrNot were introduced to allow P-CSI and L1-RSRP feedback at the configured UL resource when UE is indicated not to wakeup by DCI format 2_6.   In Rel-16, L1-SINR was also introduced as an additional measurement that UE can report. One company (Ericsson) has proposed to report L1-SINR even if drx-OndurationTimer is not started. This can be done by introducing a new RRC parameter (like above for L1-RSRP) or by reusing the existing parameter (PS_Periodic_L1-RSRP_TransmitOrNot).  Since it is instructed to have no new RRC parameter, reusing existing parameter (PS_Periodic_L1-RSRP_TransmitOrNot) with updated description is proposed.

 Proposal:  
· Rel-16 L1-SINR is supported in addition to L1-RSRP using the RRC parameter PS_Periodic_L1-RSRP_TransmitOrNot.   
· TP on 5.2.2.5 of TS38.214 

****************************** Begin Text Proposal **********************************
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 or L1-SINR with the higher layer parameter reportConfigType set to ‘periodic’ when drx-onDurationTimer is not started, the UE shall report L1-RSRP or L1-SINR during the time duration indicated by drx-onDurationTimer also outside active time according to the procedure described in clause 5.2.1.4.

****************************** End of Text Proposal **********************************



· Restriction on aggregation level/blind decoding candidate for DCI format 2_6 (vivo, CATT)

The number of blind decodings can be reduced with restriction on aggregation levels, which has the results of limited number of PDCCH candidates. During Rel-16 study of UE power saving, the missed detection probability for DCI format 2_6 targets to be 10 -3.   The restriction of the aggregation for DCI format 2_6, such as AL4 and AL8, on group common search space would reduce the number of PDCCH candidate to monitor with PS-RNTI.  Companies (vivo, CATT) had proposed to reduce the blind decoding by restricting the aggregation levels for DCI format 2_6.

Proposal: The aggregation levels 1 and 2 are not supported for DCI format 2_6.  

· Secondary DRX group (vivo, NEC)

[bookmark: _Hlk25217911]RAN2 had reached the agreements in support of secondary DRX group in Rel-16 TEI with the following questions to RAN1
· 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 flexibility of CDRX parameter configurations for different cells in one cell group.  The feature interaction between UE wakeup indication and DRX group needs to be addressed.   This issue was heavily discussed in RAN2.  

Proposal:  The feature interaction between WUS and DRX groups is discussed in RAN2.   

· First Full monitoring occasion (LGE, CMCC, OPPO )

UE procedure on DCI format 2_6 monitoring was agreed in RAN1#99 as follows,
	Agreements:
Confirm the working assumption,  
The range of monitoring is derived based on existing parameters, e.g., duration and  monitoringSymbolsWithinSlot, in SearchSpace IE without any change
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
Agreements:
UE is not required to monitor DCI format 3_0 during the minimum time gap before DRX ON.  


 
RAN1#99 agreed that UE monitors DCI format 2_6 only in the 1st full “duration” at or after the ps_Offset before the DRX On duration for each SearchSpace set.   When the 1st duration of monitoring occasion is invalid due to collision with other procedure, UE will consider the invalid monitoring occasion for the given SearchSpace.   If there is another valid monitoring occasion before the DRX ON for the given search space, UE should be able to monitor  the subsequent valid monitoring occasion.  

Proposal: The agreement in RAN1#99 is revised as follows,
For each SearchSpace set, UE monitors DCI format 3_0 only in the 1st full “duration” of valid monitor occasion at or after the PS_offset, but before the DRX on-duration 


Contributions summary and proposals

	Huawei, HiSilicon [1]
	 Proposal 1: Adopt TP1 to align the name of ‘Wake-up indication’ bit in TS 38213 with the description of DCI format 2_6 in TS 38.212.
Proposal 2: To align with the agreements in RAN1#99, adopt TP2 to correct the interpretation of ‘SCell dormancy indication’ bitmap in TS 38.213.
Proposal 3. To make the agreement for periodic CSI/L1-RSRP reporting outside active time workable, adopt TP3 in TS 38.214 to allow the corresponding CSI/L1-RSRP measurement occasion occur during the time duration indicated by drx-onDurationTimer outside active time.


	vivo[2]
	[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.
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.
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.
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.
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. 



	Spreadtrum
[3]
	Proposal 1: Change ‘PDCCH monitoring’ bit to ‘Wake-up indication’ bit. 
Proposal 2: Modify SpCell to PSCell.
Proposal 3: Modify ps-WakeupOrNot to ps-Wakeup.
Proposal 4: Consider to adopt TP in Appendix 5.1.
Proposal 5: The value range of the PS_offset is from 0.125, 0.25, 0.5, 1, 1.5, 2, 2.5, …, 14.5, 15ms.
Proposal 6: Any PDCCH monitoring occasion for DCI format 2_6 is invalid, if it is a Rel-15 invalid PDCCH monitoring occasion.

	MediaTek[4]
	Proposal 1: Two types of UE capability on minimum time gap are defined as follows:
	μ
	NR slot length (ms)
	Minimum time gap (slots): the number of slots between the end of the slot of last monitoring occasion of wake-up signal and the first slot of drx-onDurationTimer

	
	
	Type 1
	Type 2

	0
	1
	0
	3

	1
	0.5
	1
	6

	2
	0.25
	1
	12

	3
	0.125
	1
	24



Proposal 2: Higher layer signaling PS-Periodic_CSI_TransmitOrNot and PS_Periodic_L1-RSRP_TransmitOrNot are indicated as “Per cell-group” configurations.

	OPPO [5]
	Additional cases in addition to Rel-15 invalid PDCCH monitoring include PDCCH monitoring occasions fall within the BWP switching interruption period or within the measurement GAP or the PDCCH monitoring occasion as indicated by the first full “duration” fall into the time range within the minimum time gap before the DRX on.
when all the PDCCH monitoring occasions are invalid, the UE follows legacy DRX operation;
when some of the PDCCH monitoring occasions are invalid,
Option 1: UE follow the legacy DRX operation
Option 2: If UE detects DCI 2-6 in the remaining PDCCH monitoring occasions, the UE follows the indication of the DCI 2-6. Otherwise, UE follows the legacy DRX operation or UE’s behavior (start or not start the DRX on duration timer) is configured by the high layer.


	ZTE [6]
	Proposal 1: If the WUS PDCCH indicating dormancy behavior on the activated SCells outside Active Time is not detected and the UE is configured to wake up by higher layer signaling, UE should switch to non-dormancy behavior for the activated SCells.
Proposal 2: It is proposed that the periodic CSI measurement occasion during drx_OnDurationTimer are available to UE when the timer does not start.
Proposal 3: TP on CSI measurements with DCI 2_6
Proposal 4: TP on collision of DCI monitoring 
Proposal 5: The dormancy/non-dormancy transition time should be incorporated into the minimum time gap reported by UE.
Proposal 6: The case that UE supports SCell dormancy indication but does not support wake-up indication should be considered, when determining the locations of information fields for DCI format 2_6.
Proposal 7: TP on changing PDCCH monitoring to wakeup

	CATT [7]
	 Proposal 1: The bracket of the PS_offset values should be removed with value up to 15 ms. 
Proposal 2: No extra values need to be added into the range of PS_offset currently given.
Proposal 3: Minimum time gap reported by UE should include BWP switching delay for SCell dormancy/non-dormancy transition.
Proposal 4: When all the monitoring occasions are invalid, UE should follow legacy DRX operation.  When some monitoring occasions are invalid, UE should decode PDCCH candidates for DCI format 2_6 at the valid monitoring occasions. UE should follow the configured  DRX operation in case of  unsuccessful decoding of DCI format 2_6 at any valid monitoring occasions.
Proposal 5: Working assumption that PDCCH based power saving signal/channel is not applicable for short DRX cycle should be confirmed.
Proposal 6:  At least value 1 and 2 should not be configured as the number of aggregation levels for the DCI format 2_6. 
Proposal 7:  The configurable number of blind decoding for the PDDCH-based power saving signal/channel should be minimized, with a range from 1 to 7.
Proposal 8: Bits number X of dormancy indication information field for outside Active Time can be implicitly derived from the number of the Scell group configurations. 

	Samsung [8]
	TP proposals on 10.3 of 38.213 on 
(1) timing gap for SCell dormancy
(2) DCI formant 2_6 monitoring procedures
(3) Wakeup indication in place of “PDCCH monitoring”

	LG [9]
	Proposal 1: A validity of a monitoring occasion is determined by the number of valid candidates. Pre-defined or configured value for the number of valid candidates can be used as a criterion for the validity estimation. 
Proposal 2: If at least one monitoring occasion is valid within a duration, the duration is valid for monitoring DCI format 2_6.
Proposal 3: A UE monitors DCI format 2_6 in the first available duration within a monitoring window.

	Intel [10]
	Proposal 1. Confirm 3ms as the largest value of minimum time gap in UE capability.
•	No further increase is necessary considering the impact of dormancy/non-dormancy transition.
Proposal 2: UE is not required to monitor DCI format 2_6 during measurement gap or BWP switching period.
Proposal 3: Support CSI measurement occasions outside active time when UE is provided the configuration that CSI reporting is not impacted by DCI format 2_6 detection.
•	FFS: Details

	CMCC [11]
	Proposal 1: When the UE is configured to monitor DCI format 2_6 and if the UE configured with higher layer parameter [PS-Periodic_CSI_TransmitOrNot] / [PS_Periodic_L1-RSRP_TransmitOrNot] to report CSI/L1-RSRP with the higher layer parameter reportConfigType set to ‘periodic’ when drx-onDurationTimer is not started, the most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer also outside active time.
Proposal 2: It should be further clarified that the monitoring occasions of the 1st “full” duration between PS_offset and DRX ON are valid or not if the duration is partially overlapped with the minimum gap before DRX ON.

	InterDigital [12] 
	Proposal 1: Periodic reporting of L1-RSRP and CSI when the UE is indicated not to wake-up is defined per CSI configuration

	NEC [13]
	Proposal 1: Nothing needs to be captured on monitoring PDCCH during Active Time due to configuration of PS-RNTI, because behavior of monitoring PDCCH for the MAC entity's C-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, and TPC-SRS-RNTI during Active Time is the same as Rel-15 irrespective of PS-RNTI configuration.
Proposal 2: It should be captured by RAN2 specification whether MAC entity starts drx-onDurationTimer based on DCI format 2_6 when PS-RNTI is configured on top of Rel-15 behavior
Proposal 3: MAC entity’s behavior on monitoring PDCCH for PS-RNTI should be captured by RAN2 specification.
Proposal 4: Consult with RAN2 on work split on handling of wake up signal as DRX is higher layer feature

	Ericsson [14]
	Proposal 1	:Value range for parameter PS_offset  is  0.125, 0.25 0.5, 1, 1.5, 2, 2.5, ,…15 ms.
Proposal 2:  Value range for parameter SizeDCI_2   is 0 to maxSizeDCI_2-6.
Proposal 3: Parameters PS_Periodic_L1-RSRP_TransmitOrNot and PS_Periodic_CSI_TransmitOrNot are configured per cell-group.
Proposal 4	: Adopt TP below for 38.212 subclause 7.3.1.3.7 to add/correct references to 38.213.
Proposal 5	: Adopt TP below for 38.212 subclause 7.3.1.0 to exclude DCI format 2-6 from the maximum number of DCI sizes per cell.
Proposal 6: Adopt  TP for subclause 10.3,38.213
Proposal 7	: Adopt TP of changing PDCCH monitoring to wakeup indicaiton for subclause 10.3,38.213
Proposal 8: Adopt  TP of change “may” to “need”  for subclause 10.3, 38.213
Proposal 9: Adopt TP with partial monitoring occasions for subclause 10.3, 38.213
Proposal 10: Adopt TP “adding L1-SINR in addition to L1-RSRP” for subclause 5.2.2.5, 38.214

	NTT DoCoMo [15]
	Proposal 1: The granularity of the PS_offset values for entire range should be 0.125ms.
	Value range: 0.125, 0.25, 0.375, 0.5, …, 15ms

	Nokia, NSB [16]
	Proposal 1: The DCI format 2_6 scrambled by PS-RNTI and monitored only outside Active Time is not accounted when determining the DCI format size budget. 
Proposal 2: Adopt following text proposal to Section 10.1 of 38.213:
Proposal 3: Capture in 38.213 that monitoring occasions of DCI format 2_6 overlapping with interrupt time of BWP switch are invalid (and UE assumes legacy DRX operation).
Considering the measurement gaps, as agreed by RAN2, if measurement gap overlaps with monitoring occasions of DCI format 2_6, those occasions would be invalid.
Proposal 4: Capture in 38.213 that monitoring occasions of DCI format 2_6 overlapping with measurement gaps are invalid (and UE assumes legacy DRX operation).
Proposal 5: Capture in 38.213 that UE may perform measurements during time overlapping with monitoring occasions of DCI format 2_6 and in that case the UE assumes legacy DRX operation.
Proposal 6: If the monitoring occasions of DCI format 2_6 PS-RNTI collide with monitoring of RA-RNTI or  TC-RNTI in case of CBRA or monitoring C-RNTI in search space given recoverySearchSpaceId for CFRA based BFR, UE should assume the legacy DRX operation (i.e. start the following drx-onDurationTimer).
Proposal 7: Capture the following text proposal to Section 10.3 of 38.213 Section 10.3 that monitoring occasions of DCI format 2_6 overlapping with RA-RNTI or TC-RNTI monitoring or monitoring C-RNTI in search space given recoverySearchSpaceId with are invalid and UE should follow the legacy DRX operation, based on following text proposal:
Proposal 8: If one or more DCI format 2_6 monitoring occasion(s) is invalid, the UE follows legacy DRX operation.
Proposal 9: Adopt following TP to Section 10.3 of 38.213
Proposal 8: If one or more DCI format 2_6 monitoring occasion(s) is invalid, the UE follows legacy DRX operation.
Proposal 9: Adopt following TP to Section 10.3 of 38.213
Proposal 12: Value range for PS_offset is from {0.125, 0.25, 0.5, 0.625, 1, 1.25, 2, 2.5, 3 …, 9, 10} ms.

On the processing delay, i.e. the minimum gap between onDurationTimer and DCI format 2_6 monitoring and Scell dormancy behaviour we propose in Section 2.4 as follows:-
Proposal 13: The capability values for minimum gap between DCI format 2_6 monitoring and onDurationTimer could be determined per SCS as 
•	15kHz: {[1] or 2} slots
•	30kHz {[1] or 4} slots
•	60kHz {[2] or 8} slots
•	120kHz {[4] or 16} slots 

Proposal 14: PCell monitoring is not impacted by the dormant/non-dormant transition indication for activated SCells, i.e. in PCell UE should be ready to monitor PDCCH in the beginning of the onDuration when waken up by DCI format 2_6.
Proposal 15: Monitoring of PDCCH in activated SCells for which dormant to non-dormant BWP switch was indicated, may be delayed from the start of onDuration due to UE specific BWP switch processing delay.
Finally in Section 2.5 we look at some aspects of aligning specification text and clarifying UE behaviour. Especially we propose to consider how to align RAN1 and RAN2 specification in terms of onDurationTimer related behaviour:
Proposal 16: Adopt following text proposal to Section 10.3 in 38.213:
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