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Introduction
In this contribution, we discuss the following remaining issues on power saving signal. This contribution is revision of our contribution [R1-2002261] in RAN1#100bis-e.

Discussion
P-CSI/L1-RSRP measurement/report
It was agreed in RAN1#100e [1] 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. Due to time limit, the final wording seems a bit ambiguous with too many conditions. In our view, “If(){when(){}},  otherwise{}” is not equivalent to “If() and if(){}, otherwise{}”. We provide some editorial revision in Appendix 5.1.
Proposal 1: For P-CSI/L1-RSRP measurement/report, consider to adopt TP in Appendix 5.1.

Monitoring occasions of DCI format 2-6
It was discussed in RAN1#100e that when all or part of the monitoring occasions are invalid UE should follow R15 legacy behavior. Most companies would like to keep the current spec which tells only when all the monitoring occasions are invalid UE should follow R15 legacy behavior. 
	· 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.  


It means that UE can monitor partial monitoring occasions in one PDCCH duration. But it may be a little contradict with the 1st full “duration” (not partial) as the real “offset” to begin monitoring, which was agreed in RAN1#99.
	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




Therefore, the real starting of monitoring should be carefully captured in spec 38.213 [2].
	-	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 all after the time indicated by ps-Offset, 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. 


It clarifies that UE should start monitor occasions of DCI format 2-6 if the whole PDCCH duration is after the time indicated by ps-Offset and UE can monitor partial occasions if the rest of them is invalid.
Proposal 2: To clarify the real starting of monitoring is the beginning of the 1st full “duration”, consider to adopt TP in Appendix 5.2.

Align some parameters with RAN2
According to the latest TS 38.331 specification, the parameters ps-WakeupOrNot, PSPositionDCI2-6 and sizeDCI-2-6 have been modified to ps-Wakeup, ps-PositionDCI-2-6 and sizeDCI-2-6 respectively, shown as follows.
	[bookmark: _Hlk515947660]PhysicalCellGroupConfig ::=         SEQUENCE {
......
DCP-Config-v16xx ::=                SEQUENCE {
    ps-RNTI-r16                         RNTI-Value,
    ps-Offset-r16                       ENUMERATED {ms0dot125, ms0dot25, ms0dot5, ms1, ms2, ms3, ms4,
                                            ms5, ms6, ms7, ms8, ms9, ms10, ms11, ms12, ms13, ms14, spare15,
                                            spare14, spare13, spare12, spare11, spare10, spare9, spare8,
                                            spare7, spare6, spare5, spare4, spare3, spare2, spare1},
    sizeDCI-2-6-r16                     INTEGER (1..maxDCI-2-6-Size),
    ps-PositionDCI-2-6-r16              INTEGER (0..maxDCI-2-6-Size-1),
    ps-WakeUp-r16                       ENUMERATED {true}                              OPTIONAL,   -- Need S
    ps-TransmitPeriodicL1-RSRP-r16      ENUMERATED {true}                              OPTIONAL,   -- Need S
    ps-TransmitPeriodicCSI-r16          ENUMERATED {true}                              OPTIONAL    -- Need S
}


To align with higher layer specification, it is necessary to modify them in the related physical specifications [3] [4].
Proposal 3: To align parameters in RAN2, such as ps-Wakeup, ps-PositionDCI-2-6 and sizeDCI-2-6, consider to adopt TP in Appendix 5.2 and 5.3.

Conclusion
The following conclusions are proposed:
Proposal 1: For P-CSI/L1-RSRP measurement/report, consider to adopt TP in Appendix 5.1.
Proposal 2: To clarify the real starting of monitoring is the beginning of the 1st full “duration”, consider to adopt TP in Appendix 5.2.
Proposal 3: To align parameters in RAN2, such as ps-Wakeup, ps-PositionDCI-2-6 and sizeDCI-2-6, consider to adopt TP in Appendix 5.2 and 5.3.
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Appendix A-Text Proposal
TP for TS 38.214 (ver. 16.1.0)
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
· [bookmark: _Toc11352131][bookmark: _Toc20318021][bookmark: _Toc27299919][bookmark: _Toc29673190][bookmark: _Toc29673331][bookmark: _Toc29674324][bookmark: _Toc36645554]5.2.2.5	CSI reference resource definition
--------------------------------------------------- Unchanged parts 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 DRX is configured, Whenif 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' whenand if drx-onDurationTimer is not started, the UE shall report CSI during the time duration indicated by drx-onDurationTimer also outside DRX 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. WhenIf 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' and reportQuantity set to 'cri-RSRP' or 'ssb-Index-RSRP' whenand if drx-onDurationTimer is not started, the UE shall report L1-RSRP during the time duration indicated by drx-onDurationTimer also outside DRX active time according to the procedure described in clause 5.2.1.4 and whenif reportQuantity set to 'cri-RSRP' and 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.
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------

------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
· [bookmark: _Toc11352098][bookmark: _Toc20317988][bookmark: _Toc27299886][bookmark: _Toc29673151][bookmark: _Toc29673292][bookmark: _Toc29674285][bookmark: _Toc36645515]5.1.6.1	CSI-RS reception procedure
--------------------------------------------------- Unchanged parts omitted ---------------------------------------------------------
If the UE is configured with DRX, 
-	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 parameter reportConfigType set to 'periodic' whenand if 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;
-	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 parameter reportConfigType set to 'periodic' and reportQuantity set to cri-RSRP whenand if 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.
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------

TP for TS 38.213 (ver. 16.1.0)
[bookmark: _Ref494215420][bookmark: _Ref502921678][bookmark: _Ref502921460]------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
[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
-	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_2-6sizeDCI-2-6
-	a location in DCI format 2_6 of a Wake-up indication bit by PSPositionDCI2-6ps-PositionDCI-2-6, where 
-	the UE may not start the drx-onDurationTimer for the next long DRX cycle when a value of the Wake-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 indication 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 indication 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, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for each activated SCell in the corresponding group of configured SCells, if the current active DL BWP is not the dormant DL BWP
-	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 all after the time indicated by ps-Offset, 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. 
------------------------------------------------------ Unchanged parts 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 does not detect DCI format 2_6
-	if the UE is provided ps-WakeupOrNot, the UE is indicated by ps-WakeupOrNotps-Wakeup 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-WakeupOrNotps-Wakeup, the UE may not start Active Time indicated by drx-onDurationTimer for the next DRX cycle
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------

TP for TS 38.212 (ver. 16.1.0)
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
7.3.1.3.7	Format 2_6
DCI format 2_6 is used for notifying the power saving information outside DRX Active Time for one or more UEs. 
The following information is transmitted by means of the DCI format 2_6 with CRC scrambled by PS-RNTI:
-	block number 1, block number 2,…, block number N
	where the starting position of a block is determined by the parameter PSPositionDCI2-6ps-PositionDCI-2-6 provided by higher layers for the UE configured with the block. 
If the UE is configured with higher layer parameter PS-RNTI and dci-Format2-6, one block is configured for the UE by higher layers, with the following fields defined for the block:
-	Wake-up indication - 1 bit
-	SCell dormancy indication – 0 bit if higher layer parameter Scell-groups-for-dormancy-outside-active-time is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to higher layer parameter Scell-groups-for-dormancy-outside-active-time, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter Scell-groups-for-dormancy-outside-active-time, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group.
The size of DCI format 2_6 is indicated by the higher layer parameter SizeDCI_2-6sizeDCI-2-6, according to Clause 10.3 of [5, TS 38.213].
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------
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