[bookmark: _Hlk145670493][bookmark: _Hlk110460279][bookmark: OLE_LINK274]3GPP TSG RAN WG1 #123 	          	                      R1-25xxxx
Dallas, TX, USA, 17th – 21st November, 2025

Source:	Moderator (vivo)
Title:	Summary #1 on remaining issues of LP-WUS/LP-SS design and LP-WUS operation for connected mode     
Agenda Item:	8.6
Document for:	Discussion and Decision
1. Introduction
This contribution summarizes the discussions on remaining issues of LP-WUS/LP-SS design and LP-WUS operation for connected mode in RAN1# 123.
[bookmark: _Hlk159593037]The issues in this document are tagged and color coded with [H] or [M].
2. Proposals for Online Sessions
2.1. Proposals for online session
[bookmark: _Hlk191040162]
3. LP-WUS/LP-SS design 
3.1. [bookmark: _Hlk206779930]Alignment TP
TP1: Align TS 38.331 and TS 38.211 for root sequence number determination: [Samsung] 
	TP#1
=================================== TP#1 for TS 38.211 ===================================
Reason for change: How to decide the root sequence number is not aligned with RRC parameters
Summary of changes: Specify the case when root1 or root2 are used.
Consequence if not approved: How to decide the root sequence is not clear.
=================================== Start of TP#1 =======================================
7.4.4.1.1	Generation of 
=============================== Unchanged Text Omitted ===================================
[bookmark: _Hlk210046360][bookmark: _Hlk210047307]The root sequence number  is configured by the higher-layer parameter root1 or root2 in lpwus-OverlaidSeqRoots, where root1 is used for the root sequence number when  is 0. Otherwise, root2 is used.
The cyclic shift  is given by


where 
[bookmark: _Hlk210744854]-	 is the number of sequences configured by the higher-layer parameter lpwus-OverlaidSeqNum or lpwus-OverlaidSeqNum-SCS-60kHz or lpwus-OverlaidSeqNum-SCS-120kHz
[bookmark: _Hlk210747421][bookmark: _Hlk210747459]-   is 2 when root2 is configured in lpwus-OverlaidSeqRoots. Otherwise,  is 1.
==================================== End of TP#1 =======================================




Considering  is not configured by RRC parameter lpwus-OverlaidSeqRoots directly, certain alignments would be helpful to avoid ambiguity.  For easier tracking, FL updates the TP proposed by Samsung with modification changes in red:
[H][FL1] Proposal 3.1-1: Adopt the following TP to section 7.4.4.1.1, TS 38.211 in principle:
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	



=========================== TP#1 for TS 38.211 ===================================
Reason for change: How to decide the root sequence number is not aligned with RRC parameters
Summary of changes: Specify the case when root1 or root2 are used.
Consequence if not approved: How to decide the root sequence is not clear.
========================== Start of TP#1 =======================================
7.4.4.1.1	Generation of 
[bookmark: _Hlk210735016]=============================== Unchanged Text Omitted =========================
The root sequence number  is configured by the higher-layer parameter root1 or root2 in lpwus-OverlaidSeqRoots, where root1 is used for the root sequence number when  is 0. Otherwise, root2 is used. The cyclic shift  is given by:
is obtained as entry  of the root sequence numbers configured by the higher-layer parameter XXX and the cyclic shift  is given by


where 
-	 is the number of sequences configured by the higher-layer parameter XXX lpwus-OverlaidSeqNum or lpwus-OverlaidSeqNum-SCS-60kHz or lpwus-OverlaidSeqNum-SCS-120kHz
-   is 2 when root2 is configured in lpwus-OverlaidSeqRoots. Otherwise,  is 1.
-	 is the number of root sequence numbers configured by the higher-layer parameter XXX

==================================== End of TP#1 ===============================
[bookmark: _Hlk206532132]TP2: Update higher-layer parameter names in TS 38.211 based on RAN2 running CR for TS 38.331: [E///] [OPPO]
	---------------------------------Start of Text Proposal on 3GPP TS 38.211 V19.0.0-----------------------
<Unchanged part is omitted>
7.4.4.1.1	Generation of 
The sequence  is defined by



where
-  is the largest prime number such that 
- 

The root sequence number  is obtained as entry  of the root sequence numbers configured by the higher-layer parameter XXX lpwus-OverlaidSeqRoots  and the cyclic shift  is given by


where 
-  is the number of sequences configured by the higher-layer parameter XXX  lpwus-OverlaidSeqNum or lpwus-OverlaidSeqNum-SCS-60kHz or lpwus-OverlaidSeqNum-SCS-120kHz.
-  is the number of root sequence numbers configured by the higher-layer parameter XXX  lpwus-OverlaidSeqRoots

The sequence number  if , otherwise is given by



where
·  is given by the higher-layer parameter XXX

<Unchanged part is omitted>
[bookmark: _Toc201674340]7.4.5.1.1	Generation of 
The sequence  is defined by Tables 7.4.5.1.1-1 to 7.4.5.1.1-3 with the quantity  given by the higher-layer parameter XXX lpss-MvalueAndSeqConfig.

<Unchanged part is omitted>
7.4.5.1.2	Generation of 
If the quantity  is configured by the higher-layer parameter XXX lpss-OverlaidSeqRoots, the sequence  is defined by
<Unchanged part is omitted>
--------------------------------------End of Text Proposal on 3GPP TS 38.211 V19.0.0 ------------------




[bookmark: _Hlk206532137]TP3: Update higher-layer parameter names in TS 38.211 based on RAN2 running CR for TS 38.331: [OPPO]
	---------------------------------Start of Text proposal on 3GPP TS 38.211 V19.1.0-----------------------
<Unchanged part is omitted>
[bookmark: _Toc201674336]7.4.4.1.2	Generation of 
The block of complex-valued symbols  is defined by




where




The quantity  is given by the higher-layer parameter LP-WUS_Mvalue_IDLE/INACTIVE lpwus-MvalueAndSeqConfigFR1 or LP-WUS_Mvalue_CONNECTED lpwus-MvalueAndSeqConfigFR2.
<Unchanged part is omitted>
7.4.5.1.1	Generation of 
The sequence  is defined by Tables 7.4.5.1.1-1 to 7.4.5.1.1-3 with the quantity  given by the higher-layer parameter XXX lpss-MvalueAndSeqConfig and the configuration index by the higher-layer parameter lpss-BinarySeqIndex.
Unchanged part is omitted>
--------------------------------------End of Text Proposal on 3GPP TS 38.211 V19.0.0 ------------------



TP4: Update higher-layer parameter names in TS 38.212 based on RAN2 running CR: [E///]

	---------------------------------Start of Text Proposal on 3GPP TS 38.212 V19.0.0-----------------------

<Unchanged part is omitted>
[bookmark: _Toc201842560]7.4	Wake-up information
The wake-up information is carried by a wake-up signal as defined in clause 7.4.4 of [4, TS 38.211]. 
-	For a UE configured with higher layer parameter LP-WUS_LP-SS_startRB_IDLE_INACTIVE  lpwus-LPSS-StartRB and operating in the RRC_IDLE or RRC_INACTIVE state, the wake-up information bit sequence  is the binary sequence of the codepoint as defined by Clause 10.4C of [5, TS38.213], where  is the most significant bit and  is
<Unchanged part is omitted>

[bookmark: _Toc201842563]7.4.2.1	Rate matching for OOK modulation
The input bit sequence to rate matching is .
Rate matching is performed according to Clause 5.4.3 by setting the rate matching output sequence length , where , , where
-	for a UE configured with higher layer parameter LP-WUS_LP-SS_startRB_IDLE_INACTIVE lpwus-LPSS-StartRB and operating in the RRC_IDLE or RRC_INACTIVE state,  is configured by higher layer parameter LP-WUS_ActualMO_duration_IDLE/INACTIVE lpwus-ActualDuration  and  is configured by higher layer parameter LP-WUS_Mvalue_IDLE/INACTIVE lpwus-MvalueAndSeqConfigFR1 or lpwus-MvalueAndSeqConfigFR2;    
-	for a UE configured with higher layer parameter LP-WUS_startRB_CONNECTED and operating in the RRC_CONNECTED state,  is configured by higher layer parameter LP-WUS_ActualMO_duration_CONNECTED lpwus-ActualDuration and  is configured by higher layer parameter LP-WUS_Mvalue_CONNECTED lpwus-MvalueAndSeqConfigFR1 or lpwus-MvalueAndSeqConfigFR2.

<Unchanged part is omitted>
--------------------------------------End of Text Proposal on 3GPP TS 38.212 V19.0.0 ------------------



 
TP5: Update higher-layer parameter names in TS 38.212 based on RAN2 running CR: [OPPO]
	---------------------------------Start of Text proposal on 3GPP TS 38.212 V19.1.0-----------------------
<Unchanged part is omitted>
7.4.2.2	Rate matching for sequence modulation
Information bits for the second bit block are delivered to the rate matching block. They are denoted by , where  is the number of bits and .
If the number of sequences configured by higher layer parameter LP-WUS_num_overlaidSeq_CONNECTED or LP-WUS_num_overlaidSeq_IDLE/INACTIVE lpwus-OverlaidSeqNum, lpwus-OverlaidSeqNum-SCS-60kHz or lpwus-OverlaidSeqNum-SCS-120kHz, denoted as , is larger than one, padding is performed and the bits after padding are denoted by, where , . The relation between  and  is:
	 for 
	for .
Rate matching is performed according to Clause 5.4.3 by setting the rate matching output sequence length , where , is as defined in Clause 7.4.2.1, and the output bit sequence after rate matching is denoted as .
<Unchanged part is omitted>
--------------------------------------End of Text Proposal on 3GPP TS 38.212 V19.1.0 ------------------



[bookmark: OLE_LINK1]TP 6: Update higher-layer parameter names in TS 38.213 based on RAN2 running CR: [E///]
	---------------------------------Start of Text Proposal on 3GPP TS 38.213 V19.0.0-----------------------

<Unchanged part is omitted>
[bookmark: _Toc201953727]10.4C	PDCCH monitoring activation by WUS in RRC_IDLE/RRC_INACTIVE
A UE configured with DRX mode operation and operating in the RRC_IDLE or RRC_INACTIVE state can be provided for LPSS/WUS reception 
-	a number of OOK symbols per OFDM symbol, a first RB, and an overlaid OFDM sequence per OOK symbol for LPSS reception, and an EPRE ratio relative to SS/PBCH blocks [4, TS 38.211], 
-	a number of OOK symbols per OFDM symbol, the first RB, and one or more overlaid OFDM sequences per OOK symbol for WUS reception, and an EPRE ratio relative to SS/PBCH blocks [4, TS 38.211], and
A UE determines to receive LPSS/WUS based on procedures defined in [17, TS 38.304]. 
A UE assumes that an SCS configuration for LPSS/WUS receptions is same as an SCS of the initial DL BWP and an SCS configuration of an SS/PBCH block the UE used to obtain SIB1. 
A UE receives an LPSS in consecutive symbols within a slot. The UE can be provided one or two first symbols for respective one or two LPSS reception occasions in the slot by lpss-StartSymbol. The UE determines slots for LPSS reception occasions based on a periodicity and a time offset, relative to a system frame with SFN 0, provided by lpss-periodicityoffset lpss-PeriodicityAndOffset. Within a period of LPSS reception occasions, LPSS reception occasions are in a set of  consecutive slots that have all symbols indicated as downlink by tdd-UL-DL-ConfigurationCommon, if provided, and start from the first slot provided by the time offset in the period, where  is the number of transmitted SS/PBCH blocks indicated by ssb-PositionsInBurst in SIB1 and  is the number of LPSS reception occasions in a slot.
LPSS reception occasions are indexed sequentially in time. An LPSS reception at the -th LPSS reception occasion is quasi co-located with the -th transmitted SS/PBCH block, with respect to quasi co-location ‘typeC’ or ‘typeD’ properties when applicable, where . 
If a UE is provided wus-LPSS-beamSubset lpwus-LPSS-BeamSubset, the UE receives LPSS/WUS based on the quasi co-location properties of transmitted SS/PBCH blocks indicated by wus-LPSS-beamSubset lpwus-LPSS-BeamSubset [12, TS 38.331]; otherwise, the UE receives LPSS/WUS based on the quasi co-location properties for transmitted SS/PBCH blocks indicated by ssb-PositionsInBurst in SIB1. A WUS occasion includes  WUS monitoring occasions that are indexed sequentially in time, where
-	 is the number of transmitted SS/PBCH blocks indicated by ssb-PositionsInBurst in SIB1,  is a number of WUS monitoring occasions associated with each of the  transmitted SS/PBCH blocks provided by MONumperLO lpwus-MoNumPerLo, and
-	a WUS monitoring occasion with index , where  and , is quasi co-located with the -th transmitted SS/PBCH block with respect to quasi co-location ‘typeC’ or ‘typeD’ properties, when applicable
A UE can be provided, by WUS_available_slot_IDLE/INACTIVE lpwus-AvailableSlot, a bitmap that corresponds to a set of time units that repeats continuously and indicates a subset of time units from the set of time units that is available for the UE to monitor WUS [12, TS 38.331]. A time unit includes one slot or two slots. The UE can be additionally provided, by WUS_available_symbol_IDLE/INACTIVE lpwus-AvailableSymbol, an indication of symbols in each time unit from the subset of time units that is available for the UE to monitor WUS. If the UE is not provided WUS_available_slot_IDLE/INACTIVE lpwus-AvailableSlot, the UE assumes that all time units are available for the UE to monitor WUS. If the UE is not provided WUS_available_symbol_IDLE/INACTIVE lpwus-AvailableSymbol, the UE assumes that, for a time unit that is available for the UE to monitor WUS, all symbols in the time unit are available for the UE to monitor WUS. The UE assumes that a symbol is not available to monitor WUS when
-	the symbol is indicated as uplink, by tdd-UL-DL-configurationCommon 
-	the symbol is indicated for an SS/PBCH block transmission, by ssb-PositionsInBurst in SIB1, and the SS/PBCH block transmission would overlap in frequency with the WUS transmission
-	the symbol is indicated for PDCCH transmissions, by pdcch-ConfigSIB1, and CORESET 0 for the PDCCH transmissions would overlap in frequency with the WUS transmission
A WUS monitoring occasion is over a first number of symbols, provided by WUS_NominalMO_duration_ IDLE/INACTIVE lpwus-NominalMoDuration. If a number of available symbols for the UE to monitor WUS in a WUS monitoring occasion is smaller than a second number of symbols, provided by WUS_ActualMO_duration_ IDLE/INACTIVE lpwus-ActualDuration, the UE does not monitor WUS in the WUS monitoring occasion. The UE monitors WUS in a WUS monitoring occasion over the earliest available WUS_ActualMO_duration_ IDLE/INACTIVE lpwus-ActualDuration symbols in the WUS monitoring occasion. If a number of available symbols for the UE to monitor WUS in a WUS monitoring occasion includes a symbol for LPSS reception, the UE does not monitor WUS in the WUS monitoring occasion.
A UE assumes that WUS occasions occur with a periodicity equal to the I-DRX cycle in the RRC_IDLE/RRC_INACTIVE state [17, TS 38.304]. The UE determines WUS occasions associated with a paging occasion based on PO-to-LO association. A reference frame of a WUS occasion starts a number of frames prior to the first of a number of paging frames associated with the WUS occasion. Each number of frames is provided by LO-FrameOffsets lpwus-LoFrameOffsetList. The first WUS monitoring occasion of a WUS occasion starts at an offset provided by offset_firstMO_withinLO lpwus-OffsetFirstMoWithinLo relative to the start of the reference frame. If multiple values for the number of frames provided by LO-FrameOffsets lpwus-LoFrameOffsetList are larger than or equal to the value of XYZ, the UE monitors WUS starting at a WUS occasion corresponding to the smallest of the multiple values. If all values for the number of frames provided by LO-FrameOffsets lpwus-LoFrameOffsetList are smaller than the value of XYZ, the UE monitors PDCCH according to Type2-PDCCH CSS sets associated with the paging occasion and does not monitor WUS.
A paging occasion associated with a WUS occasion has index  where  is a number of paging occasions associated with a WUS occasion, , , , and  are defined in [17, TS 38.304], and  is defined in clause 7.1 of [17, TS 38.304]. If a number of  subgroups per paging occasion, provided by subgroupNumber-PO-WUS lp-SubgroupsNumPerPO, is , the codepoint for the subgroup index  in a PO  is, and the codepoint for all subgroups in the PO is; otherwise, the codepoint for the PO  is
If, in a WUS monitoring occasion, a UE determines a codepoint associated with the UE [17, TS 38.304], the UE performs PDCCH monitoring according to Type2-PDCCH CSS sets for the paging occasion associated with the WUS monitoring occasion when a time from the end of the WUS reception to the start of the PDCCH monitoring occasion is not smaller than the value of XYZ; otherwise, the UE is not required to perform the PDCCH monitoring. The UE may also perform PDCCH monitoring for Type2A-PDCCH CSS sets for DCI format 2_7, if provided.
<Unchanged part is omitted>
--------------------------------------End of Text Proposal on 3GPP TS 38.213 V19.0.0 ------------------




	[bookmark: _Toc201953728]---------------------------------Start of Text Proposal on 3GPP TS 38.213 V19.0.0-----------------------

<Unchanged part is omitted>
10.4D	PDCCH monitoring activation by WUS in RRC_CONNECTED
A UE configured with DRX mode operation and operating in the RRC_CONNECTED state can be provided for WUS reception on the primary cell of a cell group
-	a number of OOK symbols per OFDM symbol, a first RB, and overlaid OFDM sequences per OOK symbol for WUS reception [4, TS 38.211], and
-	a number of codepoints provided for the UE by the WUS [6, TS 38.212], by WUS-codepoint_CONNECTED 
A UE assumes that a WUS is quasi co-located with an SS/PBCH block or a CSI-RS with respect to quasi co-location ‘typeC’ or ‘typeD’ properties, when applicable. 
If a UE is provided ABC, the UE receives WUS based on the quasi co-location information of the TCI states indicated by a most recent DCI format or MAC CE, after a respective application time; otherwise, the UE receives WUS based on the quasi co-location information of the TCI states for a CORESET with controlResourceSetId value that is same as the one indicated by WUS_TCI_states_CONNECTED lpwus-TCI-States. 
A UE assumes that an SCS configuration for WUS receptions is same as an SCS configuration for the active DL BWP.
A UE does not monitor a WUS during Active Time [11, TS 38.321].
A UE does not monitor WUS during DTX inactive period for the primary cell.
A UE can be provided by WUS-MOCONNECTED-Option1-1 lpwus-Mo11 a periodicity, by periodicityMO-Option 1-1, and a time offset, by offsetMO-Option 1-1, relative to the start of a system frame with SFN 0, for the UE to determine WUS monitoring occasions. The UE starts to monitor WUS in a first WUS monitoring occasion that is not earlier than a first slot that is prior to a second slot where the drx-onDurationTimer would start by a time provided by timeOffsetCONNECTEDOption1-1, and monitors WUS for a number of monitoring occasions provided by numMO-Option 1-1 lpwus-NumOfMo11. The UE reports a number of slots [18, TS 38.306] where the UE is not required to monitor WUS prior to the slot where the drx-onDurationTimer would start. The UE is not required to monitor WUS within the reported number of slots prior to the slot where the drx-onDurationTimer would start. If the UE determines to monitor PDCCH based on a detected WUS, the UE starts the drx-onDurationTimer [11, TS 38.321].
A UE can be provided by WUS-MOCONNECTED-Option1-2 lpwus-Mo12 a periodicity, by periodicityMO-Option 1-2, and a time offset, by offsetMO-Option 1-2, relative to the start of a system frame with SFN 0, for the UE to determine first WUS monitoring occasions from a number of WUS monitoring occasions per periodicity, provided by numMO-perPeriodicity-Option 1-2 lpwus-NumOfMo12. The UE reports a number of slots [18, TS 38.306] and expects that a time gap, from a last WUS monitoring occasion from the number of WUS monitoring occasions per periodicity to the slot where the wus-PDCCHMonitoringTimer would start, is no smaller than the reported number of slots. If the UE determines to monitor PDCCH based on a detected WUS, the UE starts wus-PDCCHMonitoringTimer [11, TS 38.321] after a time, provided by timeOffsetCONNECTEDOption1-2, with respect to the start of the first WUS monitoring occasion from the number of WUS monitoring occasions per periodicity. 
A UE can be provided, by WUS_available_slot_CONNECTED lpwus-AvailableSlot, a bitmap that corresponds to a set of time units that repeats continuously and indicates a subset of time units from the set of time units that is available for the UE to monitor WUS [12, TS 38.331]. A time unit includes one slot or two slots. The UE can be additionally provided, by WUS_available_symbol_CONNECTED lpwus-AvailableSymbol, an indication of symbols in each time unit from the subset of time units that is available for the UE to monitor WUS. If the UE is not provided WUS_available_slot_CONNECTED lpwus-AvailableSlot, the UE assumes that all time units are available for the UE to monitor WUS. If the UE is not provided WUS_available_symbol_CONNECTED lpwus-AvailableSymbol, the UE assumes that, for a time unit that is available for the UE to monitor WUS, all symbols in the time unit are available for the UE to monitor WUS. The UE assumes that a symbol is not available to monitor WUS when
-	the symbol is indicated as uplink, by tdd-UL-DL-configurationCommon or tdd-UL-DL-ConfigurationDedicated 
-	the symbol is indicated for transmission of SS/PBCH blocks, by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon
A WUS monitoring occasion is over a first number of symbols, provided by WUS_NominalMO_duration_CONNECTED lpwus-NominalMoDuration. If a number of available symbols for the UE to monitor WUS in a WUS monitoring occasion is smaller than a second number of symbols, provided by WUS_ActualMO_duration_CONNECTED lpwus-ActualDuration, the UE does not monitor WUS in the WUS monitoring occasion. The UE monitors WUS in a WUS monitoring occasion over the earliest available WUS_ActualMO_duration_CONNECTED lpwus-ActualDuration symbols in the WUS monitoring occasion. 
If a UE detects a codepoint in a WUS reception, from the number of codepoints, on the primary cell of the cell group, the UE starts monitoring PDCCH on all applicable serving cells of the cell group. 
<Unchanged part is omitted>
--------------------------------------End of Text Proposal on 3GPP TS 38.213 V19.0.0 ------------------



[bookmark: _Hlk210751406]TP2 ~TP6 are updates of the higher-layer parameters based on RAN2 running CR, considering ASN.1 would be frozen in RAN2 in one meeting and there would be potential changes, FL suggests handling such parameters misalignment across specs after ASN.1 frozen. 

[M][FL1] Question 3.1-2: Do you agree on handling higher-layer parameter name misalignment across specs after ASN.1 frozen?
	[bookmark: _Hlk213702672]Company
	Y/N
	Comments

	vivo
	Y
	

	
	
	

	
	
	



TP 7: Add higher-layer parameter names for start RB in TS 38.213: [OPPO]
	----------------------- Start of Text proposal on 3GPP TS 38.213 V19.1.0-----------------------
10.4C	PDCCH monitoring activation by WUS in RRC_IDLE/RRC_INACTIVE
A UE configured with DRX mode operation and operating in the RRC_IDLE or RRC_INACTIVE state can be provided for LPSS/WUS reception 
-	a number of OOK symbols per OFDM symbol, a first RB configured by lpwus-LPSS-StartRB, and an overlaid OFDM sequence per OOK symbol for LPSS reception, and an EPRE ratio relative to SS/PBCH blocks [4, TS 38.211], 
-	a number of OOK symbols per OFDM symbol, the first RB, and one or more overlaid OFDM sequences per OOK symbol for WUS reception, and an EPRE ratio relative to SS/PBCH blocks [4, TS 38.211], and
--------------------------------------------unchanged is omitted--------------------------------------------
10.4D	PDCCH monitoring activation by WUS in RRC_CONNECTED
A UE configured with DRX mode operation and operating in the RRC_CONNECTED state can be provided for WUS reception on the primary cell of a cell group
-	a number of OOK symbols per OFDM symbol, a first RB configured by lpwus-StartRB, and overlaid OFDM sequences per OOK symbol for WUS reception [4, TS 38.211], and
-	a number of codepoints provided for the UE by the WUS [6, TS 38.212], by WUS-codepointCONNECTED



[M][FL1] Question 3.1-3: what’s your opinion on the proposed modification above?
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	



3.2. Others 
TP8: Add definition of OOK-On symbol and OOK-Off symbol for LP-WUS waveform generation in TS 38.211[ZTE]
	The bit sequence  and the number of bits  corresponds to  and , respectively, in clause 7.4.3 of [4, 38.212].  OOK symbols for Wake-up signal includes OOK-ON symbol and OOK OFF symbol, where the bit sequence  is carried by OOK-On symbol and the bit sequence  is carried by OOK-Off symbol.



In FL’s understanding, since b(m) corresponds to g0(m) in TS 38.212, and it is already clear that g0(m) is 0 or 1, as shown below. Thus, it seems no need to add OOK-ON/OFF symbol definition in TS 38.211. 
	Line coding is performed according to the following by setting :
	;
	;




[M][FL1] Question 3.2-3: what’s your opinion on the proposed modification above?
	Company
	Support or not 
	Comments

	
	
	

	
	
	

	
	
	



 Proposals to revert the agreement 
[bookmark: OLE_LINK2][E///] proposes to revise the equation to derive CS for different sequences to increase CS among sequences, i.e., 
However, RAN1 already agreed the CS determination as shown below which can work properly. Therefore, FL suggests no further discussion on this issue.
[Qualcomm] proposes to revise the equation to derive CS for different sequences to avoid same CS for different cells configured with same root sequence and same number of sequences, i.e., introduce additional offset for CS 

However, RAN1 already agreed the CS determination as shown below which can work properly. Therefore, FL suggests no further discussion on this issue.
	Agreement in RAN1#121
For mapping between a sequence index  and root value () & CS value ().


where cyclic shift value is determined by




4. LP-WUS operation for connected mode
4.1. CSI/L1-RSRP report and measurement   
Background: 
	Agreement@RAN1#119 meeting
For Option 1-2, for LP-WUS CONNECTED mode operation, the periodic CSI/L1-RSRP reporting operation is same as Rel-16 DCP, that is the UE can be configured with a parameter to enable/disable periodic CSI/L1-RSRP reporting, respectively:
· If the parameter is NOT configured:
· If the UE is not indicated to wake up by LP-WUS, the periodic CSI/L1-RSRP is not reported.
· If the UE is indicated to wake up by LP-WUS, the periodic CSI/L1-RSRP is reported during the DRX active time.
· If the parameter is configured:
· If the UE is not indicated to wake up by LP-WUS, the periodic CSI/L1-RSRP is reported during the time given by the configured drx-onDurationTimer in DRX-Config for the case when UE is outside C-DRX active time.
· If the UE is indicated to wake up by LP-WUS, the periodic CSI/L1-RSRP is reported during the DRX active time.
· FFS: Whether RAN1 spec impact is required.



For LP-WUS operation option 1-2, 
· [Nokia], [Samsung], [InterDigital], [Apple] proposed that when the higher layer parameters are configured, whether UE receiving a wake-up indication or not within a DRX cycle (previous DRX cycle or within a (current) DRX cycle) should not have any impact on reporting P-CSI/L1-RSRP, same as legacy behavior.
· [vivo] proposed to clarify the condition for the case when the UE is not indicated to wake up by LP-WUS, the periodic CSI/L1-RSRP is reported during the time given by the configured drx-onDurationTimer in DRX-Config for the case when UE is outside C-DRX active time. 
· Condition: when WUS_PDCCHMonitoringTimer has not been started during the time of the previous DRX cycle, the periodic CSI/L1-RSRP is reported during the time given by the configured drx-onDurationTimer in DRX-Config for the case when UE is outside C-DRX active time when the parameter to enable/disable periodic CSI/L1-RSRP reporting is configured. 
· [ZTE] proposed to discuss and decide whether the UE performs CSI report during new active time.

TP#1 from [Apple], [Nokia], [InterDigital], [Samsung]
	Reason for change: Unaligned understanding of UE behaviors on whether lpwus_PDCCHMonitoringTimer impacts determination of most recent CSI measurement occasion and UE CSI reporting behavior when higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI is configured for LP-WUS option 1-2. 
Summary of change: Remove the condition of ‘[or lpwus_PDCCHMonitoringTimer ]’ to confirm that when the parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI is configured for LP-WUS option 1-2, lpwus_PDCCHMonitoringTimer does not impact the CSI measurement occasion determination and the CSI reporting behavior.
Consequence if not approved: Unaligned understanding of UE behaviors on whether lpwus_PDCCHMonitoringTimer impacts determination of most recent CSI measurement occasion and the CSI reporting behavior when higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI is configured for LP-WUS option 1-2.

	
----------------------------------------- Text proposal for TS38.214-j00 clause 5.1.6.1--------------------------------
5.1.6.1	CSI-RS reception procedure
<omitted text>
If the UE is configured with DRX and, 
-	if  the UE is configured to monitor DCI format 2_6 or WUS and configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'cri-RSRP-Index', 'ssb-Index-RSRP' and 'ssb-Index-RSRP-Index' when drx-onDurationTimer in DRX-Config [or lpwus_PDCCHMonitoringTimer in [XYZxxx]] is not started, the most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer in DRX-Config also outside DRX active time for CSI to be reported;
-	if the UE is configured to monitor DCI format 2_6 or WUS and configured by higher layer parameter ps-TransmitPeriodicL1-RSRP or lpwus-TransmitPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to 'cri-RSRP' or 'cri-RSRP-Index' when drx-onDurationTimer in DRX-Config [or lpwus_PDCCHMonitoringTimer [in XYZxxx]] is not started, the most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer in DRX-Config 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 for TS38.214 sec 5.1.6.1---------------------------

------------------------------------------  Text proposal for TS38.214-j00 clause5.2.2.5 ------------------------------
5.2.2.5	CSI reference resource definition
<omitted text>
When the UE is configured to monitor DCI format 2_6 or WUS,
-	if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index ' when drx-onDurationTimer [or lpwus_PDCCHMonitoringTimer] is not started, the UE shall report CSI with the reportQuantity not set to ‘ssb-Index-SINR’ or ‘ssb-Index-SINR-Index’ during the time duration indicated by drx-onDurationTimer in DRX-Config 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 in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise;
-	if the UE is configured with a CSI report configuration containing a list of sub-configurations provided by csi-ReportSubConfigToAddModList, and if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index' when drx-onDurationTimer [or lpwus PDCCHMonitoringTimer] is not started, UE shall report a CSI report including one or more sub-reports only during the time duration indicated by drx-onDurationTimer in DRX-Config 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 in DRX-Config outside DRX active time or in DRX Active Time, per sub-configuration, no later than CSI reference resource and drops the report otherwise, where the sub-configuration is the configured one for P-CSI reporting;
-	if the UE configured by higher layer parameter ps-TransmitPeriodicL1-RSRP or lpwus-TransmitOtherPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', or 'ssb-Index-RSRP- Index' when drx-onDurationTimer [or lpwus_PDCCHMonitoringTimer] is not started, the UE shall report L1-RSRP during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in clause 5.2.1.4 and when reportQuantity set to 'cri-RSRP' or 'cri-RSRP- Index' if receiving at least one CSI-RS transmission occasion for channel measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise.
--------------------------------------- End of Text proposal for TS38.214 clause 5.2.2.5------------------------------




TP#2 from [vivo]
	Reason for change:
	Clarify the the periodic CSI/L1-RSRP reporting operation for Option 1-2 for LP-WUS CONNECTED mode operation. 
In addition, clarify that LP-WUS operation option 1-1 and option 1-2 is based on the configuration of lpwus-PDCCH-MonitoringTimer.

	
	

	Summary of change:
	Add condition for WUS operation option 1-2 that when WUS_PDCCHMonitoringTimer has not been started during the time of the previous DRX cycle, the periodic CSI/L1-RSRP is reported during the time given by the configured drx-onDurationTimer in DRX-Config for the case when UE is outside C-DRX active time when the parameter to enable/disable periodic CSI/L1-RSRP reporting is configured. 
LP-WUS operation option 1-2 is enabled if   lpwus-PDCCH-MonitoringTimer is configured.

	
	

	Consequences if not approved:
	Not aligned with the intention of the agreement made in RAN1#119 meeting and cause additional UE power consumption.
Agreement
For Option 1-2, for LP-WUS CONNECTED mode operation, the periodic CSI/L1-RSRP reporting operation is same as Rel-16 DCP, that is the UE can be configured with a parameter to enable/disable periodic CSI/L1-RSRP reporting, respectively:
· If the parameter is NOT configured:
· If the UE is not indicated to wake up by LP-WUS, the periodic CSI/L1-RSRP is not reported.
· If the UE is indicated to wake up by LP-WUS, the periodic CSI/L1-RSRP is reported during the DRX active time.
· If the parameter is configured:
· If the UE is not indicated to wake up by LP-WUS, the periodic CSI/L1-RSRP is reported during the time given by the configured drx-onDurationTimer in DRX-Config for the case when UE is outside C-DRX active time.
· If the UE is indicated to wake up by LP-WUS, the periodic CSI/L1-RSRP is reported during the DRX active time.


	5.1.6.1	CSI-RS reception procedure
<omitted irrelevant text>
If the UE is configured with DRX and,  
-	if the UE is configured to monitor DCI format 2_6 or WUS and configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'cri-RSRP-Index', 'ssb-Index-RSRP' and 'ssb-Index-RSRP-Index' 
-	when drx-onDurationTimer in DRX-Config is not started in case DCI format 2_6 or lpwus-PDCCH-MonitoringTimer is not configured, or
-	when [or WUS_PDCCHMonitoringTimer [in XYZxxx]] lpwus-PDCCH-MonitoringTimer has not been started during the time of the previous DRX cycle in case lpwus-PDCCH-MonitoringTimer is configured, 
-	the most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer in DRX-Config also outside DRX active time for CSI to be reported;
-	if the UE is configured to monitor DCI format 2_6 or WUS and configured by higher layer parameter ps-TransmitPeriodicL1-RSRP or lpwus-TransmitPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to 'cri-RSRP' or 'cri-RSRP-Index' 
-	when drx-onDurationTimer in DRX-Config is not started in case DCI format 2_6 or lpwus-PDCCH-MonitoringTimer is not configured, or
-	when [or WUS_PDCCHMonitoringTimer [in XYZxxx]] lpwus-PDCCH-MonitoringTimer has not been started during the time of the previous DRX cycle in case lpwus-PDCCH-MonitoringTimer is configured, 
-	the most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer in DRX-Config 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.
<omitted irrelevant text>


5.2.2.5	CSI reference resource definition
<omitted irrelevant text>

When the UE is configured to monitor DCI format 2_6 or WUS,
-	if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index ' 
-	when drx-onDurationTimer in DRX-Config is not started in case DCI format 2_6 or lpwus-PDCCH-MonitoringTimer is not configured, or
-	when [or WUS_PDCCHMonitoringTimer [in XYZxxx]] lpwus-PDCCH-MonitoringTimer has not been started during the time of the previous DRX cycle in case lpwus-PDCCH-MonitoringTimer is configured, 
-	the UE shall report CSI with the reportQuantity not set to ‘ssb-Index-SINR’ or ‘ssb-Index-SINR-Index’ during the time duration indicated by drx-onDurationTimer in DRX-Config 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 in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise. 
-	if the UE is configured with a CSI report configuration containing a list of sub-configurations provided by csi-ReportSubConfigToAddModList, and if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index' 
-	when drx-onDurationTimer in DRX-Config is not started in case DCI format 2_6 or lpwus-PDCCH-MonitoringTimer is not configured, or
-	when [or WUS_PDCCHMonitoringTimer [in XYZxxx]] lpwus-PDCCH-MonitoringTimer has not been started during the time of the previous DRX cycle in case lpwus-PDCCH-MonitoringTimer is configured, 
-	UE shall report a CSI report including one or more sub-reports only during the time duration indicated by drx-onDurationTimer in DRX-Config 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 in DRX-Config outside DRX active time or in DRX Active Time, per sub-configuration, no later than CSI reference resource and drops the report otherwise, where the sub-configuration is the configured one for P-CSI reporting.
-	if the UE configured by higher layer parameter ps-TransmitPeriodicL1-RSRP or lpwus-TransmitOtherPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', or 'ssb-Index-RSRP- Index' 
-	when drx-onDurationTimer in DRX-Config is not started in case DCI format 2_6 or lpwus-PDCCH-MonitoringTimer is not configured, or
-	when [or WUS_PDCCHMonitoringTimer [in XYZxxx]] lpwus-PDCCH-MonitoringTimer has not been started during the time of the previous DRX cycle in case lpwus-PDCCH-MonitoringTimer is configured,  
-	the UE shall report L1-RSRP during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in clause 5.2.1.4 and when reportQuantity set to 'cri-RSRP' or 'cri-RSRP- Index' if receiving at least one CSI-RS transmission occasion for channel measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise.
<omitted irrelevant text>



[H][FL1] Question 4.1-1: For TP#1 and TP#2 above, which one do you support?  
	Company
	Support TP#1 or TP#2
	Comments

	
	
	

	 
	
	

	
	
	

	
	
	




4.2. Cases where MR/LP-WUR cannot work simultaneously 
Background: 
	Conclusion in RAN1#120 meeting:
From RAN1 perspective, when LP-WUS monitoring is enabled for RRC CONNECTED mode, it is supported that SR, PRACH and CG-PUSCH triggers MR PDCCH monitoring according to the legacy UE behaviour
· Above applies at least for Option 1-1

Conclusion in RAN1#120bis meeting:
From RAN1 perspective, when LP-WUS monitoring Option 1-2 is enabled for RRC CONNECTED mode, it is supported that SR, PRACH and CG-PUSCH triggers PDCCH monitoring according to the legacy UE behaviour

Agreement:
As the initial reply to RAN2 LS in R1-2503616, RAN1 confirms that at least the collision with Active Time, measurement gap, and RAR window monitoring for BFR can be considered for the cases/scenarios on when the UE is not able to monitor LP-WUS.

Conclusion
From RAN1 perspective, for the case of potential collision (if any) in Option 1-2, when the UE is not able to monitor all the LP-WUS MO(s) in a LP-WUS periodicity,
· It is up to RAN2 to further discuss and finalize the specification support, if any.

Conclusion @RAN1#122bis meeting
[bookmark: _Hlk214099071]Confirm that all the collision cases when MR is in active time and when MR is performing transmission or reception outside active time are covered by the existed agreement below. 
Agreement(Made in RAN1#121)
As the reply to RAN2 LS in R1-2503616, RAN1 assumes that UE is not able to operate LR and MR simultaneously in Rel-19. RAN1 understanding is that the terminology of LR and MR operations are for discussion purpose and will not be specified
· LR operation is the UE operation for LP-WUS monitoring
· MR operation is the UE operation for all other NR signals/channels transmissions/receptions in connected mode



Companies provide views on additional collisions caused by MR activities as follows:
	MR activity
	Companies’ views

	1) Interruption caused by BWP switching 
	· [Huawei]: it is NOT collision and BWP fallback timer is stopped/suspended when UE monitors LP-WUS
· [CMCC]: it is NOT collision 

	2) PDCCH monitoring associated with PDCCH CSS/USS sets 
	· [Huawei]: viewed as collision and gNB explicitly configures whether the symbols of a CORESET/SS can be available symbol for LP-WUS, if the CORESET/SS and LP-WUS overlap in frequency domain, need new RRC parameter
· [CMCC]: up to UE implementation to monitor the PDCCH on the resource that is non-overlapped with LP-WUS resource. No need to explicitly handle the PDCCH CSS sets except for a Type3-PDCCH CSS set considering monitoring of such CSS sets is infrequently  

	3) SPS/CG transmission 
	· [Huawei]: viewed as collision 
· [CMCC]: viewed as collision, but current description on UL symbol can already cover the CG case. SPS case needs to be covered   

	4) periodic CSI/L1-RSRP transmission
	· [CMCC]: viewed as collision, but current description on UL already cover such case

	5) SR, PRACH, CG-PUSCH transmission
	· [Huawei]: already agreed
· [CMCC]: viewed as collision, but current description on UL already cover such case

	6) When drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL is running
	· [Huawei]: it is NOT collision. During these time duration, UE is not in C-DRX Active Time, in which MR is not working at all.
· [CMCC]: it is NOT collision 

	7) When UE is performing synchronization before C-DRX ON 
	· [Huawei], [CMCC]: it is NOT collision and already covered by the minimum time gap

	8) During LR and MR switching time or during time gap in TDD UL/DL switching or RX/TX transition
	· [Huawei], [CMCC]: already agreed
· [Xiaomi]: If the UE receives a LP-WUS indicating PDCCH monitoring, and the ending time of LP-WUS is just before or overlapped with SPS PDSCH in time domain, the wake-up delay needed before starting PDCCH monitoring can be 0
· [CMCC]: Time gap in TDD UL/DL switching if the UE is not capable of full-duplex communication

	9) Ongoing PDSCH reception or PUSCH transmission (dynamically scheduled)
	· [Huawei]: typically happened within DRX active time and well controlled by gNB
· [CMCC]: up to gNB implementation to ensure there is no collision

	10) Msg3/MsgA PUSCH transmission
	· [Huawei]: covered by previous agreement that PRACH can trigger PDCCH according to the legacy UE behaviour 
· [CMCC]: same as DG PDSCH/PUSCH, no collision

	11) RRM measurement
	· [Huawei]: Support the gNB configuration of measurement windows, only in which the symbols of CSI-RS, SMTC and/or measurement gaps are regarded as unavailable symbols for LP-WUS monitoring
· [CMCC]: no need to explicitly handle such case. It can be up to gNB implementation to configure sufficient number of CSI-RS within a period, or configure SSB as the RRM-related RS, and can up to UE implementation to monitor RRM-related RS without overlap with LP-WUS resource.  



For following cases, i.e., Case 1 in [17]
· for the cases within active time, UE behavior is clear based on the spec 213, section 10.4D	PDCCH monitoring activation by WUS in RRC_CONNECTED that “A UE does not monitor a WUS during Active Time [11, TS 38.321].” No further discussion is needed for the cases within active time.
· for the case that outside active time when MR is performing transmission or reception, conclusion was made in RAN1#122bis meeting that to confirm that all the collision cases are covered by the existing agreement.

Then the remaining issues are 
Issue#1: To clarify the UE behavior for Case 1 above that covered by existing agreement
Issue#2: How to handle collision cases e.g., Case 2 in [17] that outside active time, MR is NOT transmitting or receiving all other NR signals/channels, but 
· MR is performing Tx/Rx switching or time gap in TDD UL/DL switching   
· RRM measurement, since gNB has no clear information on which symbols UE is really performing RRM measurement or
· The time gap needed before/after the switching between MR/LR

Issue#1 UE behavior for Case 1 that covered by existing agreement
· [vivo] viewed that the collision cases including when MR is in active time and when MR is performing transmission or reception outside active time are captured in TS 38.321 as highlighted below.
	TS 38.321-j00

[bookmark: _Toc210509107][bookmark: _Toc52752030][bookmark: _Toc52796492][bookmark: _Toc46490335][bookmark: _Toc29239849][bookmark: _Toc37296208]5.7	Discontinuous Reception (DRX)

[omit irrelevant text]

When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:
-	drx-onDurationTimer, drx-InactivityTimer or lpwus-PDCCH-MonitoringTimer configured for the DRX group is running; or
-	drx-RetransmissionTimerDL, drx-RetransmissionTimerUL or drx-RetransmissionTimerSL is running on any Serving Cell in the DRX group; or
-	ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4 or 5.22.1.5). If this Serving Cell is part of a non-terrestrial network, the Active Time is started after the Scheduling Request transmission that is performed when the SR_COUNTER is 0 for all the SR configurations with pending SR(s) plus the UE-gNB RTT; or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a); or
[omit irrelevant text]

When DRX is configured, the MAC entity shall:
1>	if the Long DRX cycle is used for a DRX group and the drx-NonIntegerLongCycleStartOffset is configured, and floor([(DRX_SFN_COUNTER × 10240) + (SFN × 10) + subframe number] modulo (drx-NonIntegerLongCycle)) = drx-StartOffset:
2>	if DCP monitoring is configured for the active DL BWP as specified in TS 38.213 [6], clause 10.3:
[omit irrelevant text]

2>	else if LP-WUS monitoring is configured:
3>	if lpwus-PDCCH-MonitoringTimer is not configured:
4>	if LP-WUS indication associated with the current DRX cycle received from lower layer indicates to start drx-onDurationTimer, as specified in TS 38.213 [6]; or
4>	if the UE is unable to monitor all LP-WUS monitoring occasion(s), as specified in TS 38.213 [6], due to conflicts with other activities (e.g. all LP-WUS monitoring occasion(s) are associated with the current DRX cycle occurred in Active Time of any DRX group considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to start of the last LP-WUS occasion, or during a measurement gap, or during a MUSIM gap or when the MAC entity monitors for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while the ra-ResponseWindow is running (as specified in clause 5.1.4)):
5>	start drx-onDurationTimer for this DRX group after drx-SlotOffset from the beginning of the subframe.
2>	else:
3>	start drx-onDurationTimer for this DRX group after drx-SlotOffset from the beginning of the subframe.
[omit irrelevant text]
NOTE 2a:	In case LP-WUS monitoring is configured and the lpwus-PDCCH-MonitoringTimer for this DRX group is configured, if the UE is unable to monitor LP-WUS monitor occasion(s), it does not start the lpwus-PDCCH-MonitoringTimer.
[omit irrelevant text]



· [CMCC] proposed that the resource overlap with SPS is unavailable for LP-WUS, e.g., counted as unavailable symbols. 
· [HW]: the MR operation should be prioritized over LR operation, the LP-WUS MO is dropped.  

[H][FL1] Proposal 4.2-1: Conclude that for all the collision cases when MR is in active time and when MR is performing transmission or reception outside active time, as covered by the agreements below, a UE may not monitor LP-WUS. 
· No specification changes.

Agreement (Made in RAN1#121)
As the reply to RAN2 LS in R1-2503616, RAN1 assumes that UE is not able to operate LR and MR simultaneously in Rel-19. RAN1 understanding is that the terminology of LR and MR operations are for discussion purpose and will not be specified
· LR operation is the UE operation for LP-WUS monitoring
MR operation is the UE operation for all other NR signals/channels transmissions/receptions in connected mode

	Company
	Y/N
	Comments

	
	
	

	 
	
	

	
	
	

	
	
	




Issue#2: How to handle collision cases e.g., Case 2 in [17] that outside active time, MR is NOT transmitting or receiving all other NR signals/channels, but 
· Case 2-1: MR is performing Tx/Rx switching or time gap in TDD UL/DL switching    
· [vivo]: for the case that MR is actually performing Tx/Rx switching for the following transmission or reception, it is covered by the conclusion for the collision cases that UE is not able to operate LR and MR simultaneously and UE may not monitor a WUS.
· [CMCC]: the resource overlap with the symbol within  before an UL symbol or within  after an UL symbol is unavailable for LP-WUS
· Case 2-2: RRM measurement, since gNB has no clear information on which symbols UE is really performing RRM measurement 
· [HW]: Support the gNB configuration of measurement windows, only in which the symbols of CSI-RS, SMTC and/or measurement gaps are regarded as unavailable symbols for LP-WUS monitoring
· [CMCC]: no need to explicitly handle such case. It can be up to gNB implementation to configure sufficient number of CSI-RS within a period, or configure SSB as the RRM-related RS, and can up to UE implementation to monitor RRM-related RS without overlap with LP-WUS resource.
· [vivo]: it is up to gNB to ensure that at least one LP-WUS MO does not overlap with the measurement resource. 
· Case 2-3: The time gap needed before/after the switching between MR/LR
·  [vivo]:
· For WUS operation option 1-1, UE behaviour is already captured in current specification as highlighted. 
· For WUS operation option 1-2, agree that UE is not required to monitor WUS within the reported number of slots prior to the slot where the wus-PDCCHMonitoringTimer would start, similar text as for option 1-1 can be added for option 1-2 as below.
	[bookmark: _Toc45699216][bookmark: _Toc29917314][bookmark: _Toc36498188][bookmark: _Toc29899167][bookmark: _Toc29899585][bookmark: _Toc192000847][bookmark: _Toc29894868]10.4D	PDCCH monitoring activation by WUS in RRC_CONNECTED
[omit irrelevant text]
The UE reports a number of slots [18, TS 38.306] where the UE is not required to monitor WUS prior to the slot where the drx-onDurationTimer would start. The UE is not required to monitor WUS within the reported number of slots prior to the slot where the drx-onDurationTimer would start. If the UE determines to monitor PDCCH based on a detected WUS, the UE starts the drx-onDurationTimer [11, TS 38.321].
[omit irrelevant text]
The UE reports a number of slots [18, TS 38.306] and expects that a time gap, from a last WUS monitoring occasion from the number of WUS monitoring occasions per periodicity to the slot where the wus-PDCCHMonitoringTimer would start, is no smaller than the reported number of slots. The UE is not required to monitor WUS within the reported number of slots prior to the slot where the wus-PDCCHMonitoringTimer would start. If the UE determines to monitor PDCCH based on a detected WUS, the UE starts wus-PDCCHMonitoringTimer [11, TS 38.321] after a time, provided by timeOffsetCONNECTEDOption1-2, with respect to the start of the first WUS monitoring occasion from the number of WUS monitoring occasions per periodicity. 
[omit irrelevant text]


 
· [CMCC] and [HW]: no need to define interruption/collision for the ramp-up/ramp-down before/after MR transmit/receive signal outside C-DRX Active Time.

[H][FL1] Question 4.2-2-1: Which option do you prefer for the case where the time gap in TDD UL/DL switching outside active time overlaps with LP-WUS MO? 
· Option 1: When MR performs Tx/Rx switching, a UE may not monitor a WUS.
· Option 2: The UE assumes that a symbol is not available to monitor WUS when the symbol is within NRx-Tx before an UL symbol or the symbol is within NTx-Rx after an UL symbol 
	Company
	Option 1 or Option 2
	Comments

	
	
	

	 
	
	

	
	
	

	
	
	




[H][FL1] Question 4.2-2-2: Which option do you prefer for the case where the RRM measurement resource outside active time overlaps with LP-WUS MO? 
· Option 1: a UE may not monitor a WUS.
· Option 2: Support the gNB configuration of measurement windows, only in which the symbols of CSI-RS, SMTC and/or measurement gaps are regarded as unavailable symbols for LP-WUS monitoring
	Company
	Option 1 or Option 2
	Comments

	
	
	

	 
	
	

	
	
	

	
	
	


[H][FL1] Question 4.2-2-3: Which option do you prefer for the case where the time gap needed before/after the switching between MR/LR outside active time overlaps with LP-WUS MO, a UE may not monitor a WUS.
· Option 1: No specification change is needed.
· Option 2: Adopt following TP for connected mode operation option 1-2. 
	10.4D	PDCCH monitoring activation by WUS in RRC_CONNECTED
[omit irrelevant text]
The UE reports a number of slots [18, TS 38.306] where the UE is not required to monitor WUS prior to the slot where the drx-onDurationTimer would start. The UE is not required to monitor WUS within the reported number of slots prior to the slot where the drx-onDurationTimer would start. If the UE determines to monitor PDCCH based on a detected WUS, the UE starts the drx-onDurationTimer [11, TS 38.321].
[omit irrelevant text]
The UE reports a number of slots [18, TS 38.306] and expects that a time gap, from a last WUS monitoring occasion from the number of WUS monitoring occasions per periodicity to the slot where the wus-PDCCHMonitoringTimer would start, is no smaller than the reported number of slots. The UE is not required to monitor WUS within the reported number of slots prior to the slot where the wus-PDCCHMonitoringTimer would start. If the UE determines to monitor PDCCH based on a detected WUS, the UE starts wus-PDCCHMonitoringTimer [11, TS 38.321] after a time, provided by timeOffsetCONNECTEDOption1-2, with respect to the start of the first WUS monitoring occasion from the number of WUS monitoring occasions per periodicity. 
[omit irrelevant text]



	Company
	Option 1 or Option 2
	Comments

	
	
	

	 
	
	

	
	
	

	
	
	



4.3. Gap for two consecutive WUS MOs (idle/inactive same issue)
Background 
	Agreement
· Update previous agreement in red:
Agreement
· For LP-WUS MOs in connected mode for Option 1-2, support Approach 1:
· LP-WUS MOs, including a periodicity and a time offset3, are configured independently from the C-DRX periodicity/offset by new RRC parameter(s). 
· FFS one or multiple MOs per periodicity
· UE is configured with a number of MOs for the periodicity by RRC
· UE monitors LP-WUS in the LP-WUS MOs and, if triggered to wake up, starts a new timer for PDCCH monitoring triggered by LP-WUS 
· FFS: Definition of time offset4
· Alt1:
· TheA time offset4 configured by the network indicating a time from the first LP-WUS MO per periodicity, after which the UE starts PDCCH monitoring via starting the new timer.
· The time gap from the last LP-WUS MO per periodicity and the start of new timer is not smaller than the minimum time gap given based on UE capability



Regarding the remaining discussion point for more than one LP-WUS monitoring occasions per periodicity for Option 1-2, companies provide views as follows:
· [Nokia], [DCM]: The gap between two consecutive actual WUS and WUS and LPSS can be handled by nominal MO configuration. 
· [vivo], [Ericsson], [DCM], [LG]: Do not introduce any gap between adjacent MOs within a periodicity in CONNECTED mode. 
· UE does not expect or the UE may skip to monitor a LP-WUS in the last symbol of a nominal MO and another LP-WUS in the first symbol of the next nominal MO.
· [CATT]: The processing delay of LP-WUR should be handled in RAN4. RAN1 does not need to specify any UE behavior of LP-WUS reception with a gap between two LP-WUS MOs to accommodate for the LP-WUR processing time. 
· [Huawei]: For any of the first M-1 MOs within a period in option 1-2, if the X2-th available symbol of a MO is not the last one OFDM symbol of the MO, there is no gap needed after this MO; otherwise, there is a one-OFDM-symbol gap after the MO
· X2 is the number of actual OFDM symbols for LP-WUS transmission
· M is provided by numMO-perPeriodicity-Option 1-2
· [Samsung]: Support a configurable time interval between two consecutive MOs by a new RRC parameter lpwus-Interval-MO12.
· [InterDigital]: support to send an LS to RAN4 and ask whether LP-WUR can monitor LP-WUS in two back-to-back MOs without any gap.
Consider same issue is under discussion in idle/inactive procedure, FL suggests to hold this issue here until there is progress in idle/inactive procedure

4.4. Editorial correction 
[Ericsson] proposed following TPs for connected mode

	· [bookmark: _Hlk214112350]Reason for change: The description of UE behavior on WUS monitoring in option 1-2 in the specification is not clear 
· Summary of change: Change the description of UE behavior on WUS monitoring in option 1-2 in sub-clauses 10.4D of TS 38.213 
· Consequences if not approved: Misleading UE behavior on WUS monitoring in option 1-2.  

	---------------------------------Start of Text Proposal on 3GPP TS 38.213 V19.0.0-----------------------
10.4D 	PDCCH monitoring activation by WUS in RRC_CONNECTED
<Unchanged parts are omitted>
A UE can be provided by lpwus-Mo12 a periodicity, by periodicityMO-Option 1-2, and a time offset, by offsetMO-Option 1-2, relative to the start of a system frame with SFN 0, for the UE to determine the first WUS monitoring occasions from a number of WUS monitoring occasions per periodicity, provided by lpwus-NumOfMo12.
<Unchanged parts are omitted>
---------------------------------End of Text Proposal on 3GPP TS 38.213 V19.0.0-----------------------



[H][FL1] Proposal 4.4-1: Adopt the following TP to section 10.4D, TS 38.213 in principle.
	Company
	Y/N
	Comments

	
	
	

	 
	
	

	
	
	

	
	
	



	· Reason for change: The description of UE behavior on WUS monitoring in option 1-2 in the specification is not clear 
· Summary of change: Change the description of UE behavior on WUS monitoring in option 1-2 in sub-clauses 10.4D of TS 38.213 
· Consequences if not approved: Misleading UE behavior on WUS monitoring in option 1-2.  

	---------------------------------Start of Text Proposal on 3GPP TS 38.213 V19.0.0-----------------------
10.4D 	PDCCH monitoring activation by WUS in RRC_CONNECTED
<Unchanged parts are omitted>
A UE can be provided by lpwus-Mo12 a periodicity, by periodicityMO-Option 1-2, and a time offset, by offsetMO-Option 1-2, relative to the start of a system frame with SFN 0, for the UE to determine the first WUS monitoring occasions from a number of WUS monitoring occasions per periodicity, provided by lpwus-NumOfMo12.
<Unchanged parts are omitted>
---------------------------------End of Text Proposal on 3GPP TS 38.213 V19.0.0-----------------------




	· Reason for change: RRC parameters in the specification are incorrect 
· Summary of change: Fixed RRC parameter names in sub-clauses 10.4D of TS 38.213
· Consequences if not approved: Incorrect RRC parameter names in the specification

	---------------------------------Start of Text Proposal on 3GPP TS 38.213 V19.0.0-----------------------
<Unchanged parts are omitted>
10.4D	PDCCH monitoring activation by WUS in RRC_CONNECTED
A UE configured with DRX mode operation and operating in the RRC_CONNECTED state can be provided for WUS reception on the primary cell of a cell group
-	a number of OOK symbols per OFDM symbol, a first RB, and overlaid OFDM sequences per OOK symbol for WUS reception [4, TS 38.211], and
-	a number of codepoints provided for the UE by the WUS [6, TS 38.212], by WUS-codepoint_CONNECTED 
A UE assumes that a WUS is quasi co-located with an SS/PBCH block or a CSI-RS with respect to quasi co-location 'typeC' or 'typeD' properties, when applicable. 
If a UE is provided ABC, the UE receives WUS based on the quasi co-location information of the TCI states indicated by a most recent DCI format or MAC CE, after a respective application time; otherwise, the UE receives WUS based on the quasi co-location information of the TCI states for a CORESET with controlResourceSetId value that is same as the one indicated by WUS_TCI_states_CONNECTED lpwus-TCI-States. 
A UE assumes that an SCS configuration for WUS receptions is same as an SCS configuration for the active DL BWP.
A UE does not monitor a WUS during Active Time [11, TS 38.321].
A UE does not monitor WUS during DTX inactive period for the primary cell.
A UE can be provided by WUS-MOCONNECTED-Option1-1 lpwus-Mo11 a periodicity, by periodicityMO-Option 1-1, and a time offset, by offsetMO-Option 1-1, relative to the start of a system frame with SFN 0, for the UE to determine WUS monitoring occasions. The UE starts to monitor WUS in a first WUS monitoring occasion that is not earlier than a first slot that is prior to a second slot where the drx-onDurationTimer would start by a time provided by timeOffsetCONNECTEDOption1-1, and monitors WUS for a number of monitoring occasions provided by numMO-Option 1-1 lpwus-NumOfMo11. The UE reports a number of slots ms [18, TS 38.306] where the UE is not required to monitor WUS prior to the slot where the drx-onDurationTimer would start. The UE is not required to monitor WUS within the reported number of slots prior to the slot where the drx-onDurationTimer would start. If the UE determines to monitor PDCCH based on a detected WUS, the UE starts the drx-onDurationTimer [11, TS 38.321].
A UE can be provided by WUS-MOCONNECTED-Option1-2 lpwus-Mo12 a periodicity, by periodicityMO-Option 1-2, and a time offset, by offsetMO-Option 1-2, relative to the start of a system frame with SFN 0, for the UE to determine first WUS monitoring occasions from a number of WUS monitoring occasions per periodicity for the UE to determine the first WUS monitoring occasion of a number of WUS monitoring occasions per periodicity, provided by numMO-perPeriodicity-Option 1-2 lpwus-NumOfMo12. The UE reports a number of slots ms [18, TS 38.306] and expects that a time gap, from a last WUS monitoring occasion from the number of WUS monitoring occasions per periodicity to the slot where the wus-PDCCHMonitoringTimer would start, is no smaller than the reported number of slots. If the UE determines to monitor PDCCH based on a detected WUS, the UE starts wus-PDCCHMonitoringTimer [11, TS 38.321] after a time, provided by timeOffsetCONNECTEDOption1-2, with respect to the start of the first WUS monitoring occasion from the number of WUS monitoring occasions per periodicity. 
A UE can be provided, by WUS_available_slot_CONNECTED lpwus-AvailableSlot, a bitmap that corresponds to a set of time units that repeats continuously and indicates a subset of time units from the set of time units that is available for the UE to monitor WUS [12, TS 38.331]. A time unit includes one slot or two slots. The UE can be additionally provided, by WUS_available_symbol_CONNECTED lpwus-AvailableSymbol, an indication of symbols in each time unit from the subset of time units that is available for the UE to monitor WUS. If the UE is not provided WUS_available_slot_CONNECTED lpwus-AvailableSlot, the UE assumes that all time units are available for the UE to monitor WUS. If the UE is not provided WUS_available_symbol_CONNECTED lpwus-AvailableSymbol, the UE assumes that, for a time unit that is available for the UE to monitor WUS, all symbols in the time unit are available for the UE to monitor WUS. The UE assumes that a symbol is not available to monitor WUS when
-	the symbol is indicated as uplink, by tdd-UL-DL-configurationCommon or tdd-UL-DL-ConfigurationDedicated 
-	the symbol is indicated for transmission of SS/PBCH blocks, by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon
A WUS monitoring occasion is over a first number of symbols, provided by WUS_NominalMO_duration_CONNECTED lpwus-NominalMoDuration. If a number of available symbols for the UE to monitor WUS in a WUS monitoring occasion is smaller than a second number of symbols, provided by WUS_ActualMO_duration_CONNECTED lpwus-ActualDuration, the UE does not monitor WUS in the WUS monitoring occasion. The UE monitors WUS in a WUS monitoring occasion over the earliest available WUS_ActualMO_duration_CONNECTED lpwus-ActualDuration symbols in the WUS monitoring occasion. 
If a UE detects a codepoint in a WUS reception, from the number of codepoints, on the primary cell of the cell group, the UE starts monitoring PDCCH on all applicable serving cells of the cell group. 
<Unchanged parts are omitted>
--------------------------------------End of Text Proposal on 3GPP TS 38.213 V19.0.0 ------------------


The above TP includes updates of the higher-layer parameters based on RAN2 running CR, considering ASN.1 would be frozen in RAN2 in two meetings and there would be potential changes, FL suggests handling such parameters misalignment across specs after ASN.1 frozen. 

[H][FL1] Question 4.4-2: Do you agree on handling higher-layer parameter name misalignment across specs after ASN.1 frozen?
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	

	
	
	




4.5. Others
4.5.1. [bookmark: _Hlk211003816]Other remaining issues
[Qualcomm] proposed to add the following non-integer periodicity and offset parameters that have been specified for CDRX long cycle for connected mode Option 1-2 LP-WUS design, so that the triggered PDCCH monitoring can be aligned with the generation of XR video frames.
· ms1001over240                       INTEGER(0..3),
· ms25over6                           INTEGER(0..3),
· ms25over3                           INTEGER(0..7),
· ms1001over120                       INTEGER(0..7),
· ms100over9                          INTEGER(0..10),
· ms25over2                           INTEGER(0..11),
· ms40over3                           INTEGER(0..12),
· ms125over9                          INTEGER(0..12),
· ms50over3                           INTEGER(0..15),
· ms1001over60                        INTEGER(0..15),
· ms125over6                          INTEGER(0..19),
· ms200over9                          INTEGER(0..21),
· ms250over9                          INTEGER(0..26),
· ms100over3                          INTEGER(0..32),
· ms1001over30                        INTEGER(0..32),
· ms75over2                           INTEGER(0..36),
· ms125over3                          INTEGER(0..40),
· ms1001over24                        INTEGER(0..40),
· ms200over3                          INTEGER(0..65),
· ms1001over15                        INTEGER(0..65),
· ms250over3                          INTEGER(0..82),
· ms1001over12                        INTEGER(0..82),
· ms400over3                          INTEGER(0..132)
[M][FL1] Question 4.5-1: what’s your opinion on the proposal above?
	Company
	Support or not 
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



[Qualcomm] proposed to introduce an optional UE capability on supporting nominal WUS MO duration (X1, in unit of OFDM symbols) > actual LP-WUS duration (X2, in unit of OFDM symbols). 
· If the UE does not report the UE capability signalling, then X1 = X2, i.e.,  
· A LP-WUS spans a number of consecutive OFDM symbols according to the configured LP-WUS duration
· If there is at least one OFDM symbol unavailable for the LP-WUS MO within the OFDM symbols where the LP-WUS would span, the UE does not monitor the LP-WUS in the MO

[bookmark: _Hlk210752126][M][FL1] Question 4.5-2: what’s your opinion on the proposal above?
	Company
	Support or not 
	Comments

	
	
	

	
	
	

	
	
	

	
	
	




[Samsung] proposed to clarify for Option 1-2, after the reception of wake-up indication, a UE does not need to monitor LP-WUS in the remaining MOs within the time timeOffsetCONNECTEDOption1-2, as shown in Figure below.


[bookmark: _Ref197342808]Figure 2 Illustration of LP-WUS monitoring in Option 1-2 in [Samsung]

Corresponding TP is provided as follows
	10.4D	PDCCH monitoring activation by WUS in RRC_CONNECTED
======================= Unchanged Text Omitted ===============================
If a UE detects a codepoint in a WUS reception, from the number of codepoints, on the primary cell of the cell group, the UE starts monitoring PDCCH on all applicable serving cells of the cell group. If the UE is provided lpwus-Mo12, the UE does not monitor WUS in the remaining WUS monitoring occasions within the associated time provided by lpwus-TimeOffset12.
============================= End of TP#3 ===================================



[M][FL1] Question 4.5-3: what’s your opinion on the proposal and TP above?
	Company
	Support or not 
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



[Apple] proposed to clarify that for option 1-1, when LP-WUS is configured in cell DTX inactive period, UE does not start the corresponding drx-onDurationTimer.  
From FL’s understanding, based on the last meeting discussion, specification change may not be needed given 213 already captures “A UE does not monitor WUS during DTX inactive period for the primary cell.” It should be clear that the related timers will not be started. But to close this issue, FL tries to make one conclusion.
  
[H][FL1] Question 4.5-4: Do you agree to make the following conclusion?
Conclusion: For connected mode, a UE does not monitor WUS during DTX inactive period for the primary cell and consequently, the UE does not start the drx-OnDurationTimer for LP-WUS operation option 1-1 and lpwus-PDCCH-MonitoringTimer for option 1-2. 
	Company
	Support or not 
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



[OPPO] proposed for RRC CONNECTED mode, clarify that WUS monitoring occasions are continuous sets of symbols, similar as for idle mode.
· in the specification of idle mode, it explicitly states “A WUS occasion includes  WUS monitoring occasions that are indexed sequentially in time”

	---------------------------------Start of TP6 on 3GPP TS 38.213 V19.1.0-----------------------
[bookmark: _Toc209629574]10.4D	PDCCH monitoring activation by WUS in RRC_CONNECTED
<Unchanged parts are omitted>
A WUS occasion includes a number of WUS monitoring occasions that are continuous in time. A WUS monitoring occasion is over a first number of symbols, provided by WUS_NominalMO_duration_CONNECTED. If a number of available symbols for the UE to monitor WUS in a WUS monitoring occasion is smaller than a second number of symbols, provided by WUS_ActualMO_duration_CONNECTED, the UE does not monitor WUS in the WUS monitoring occasion. The UE monitors WUS in a WUS monitoring occasion over the earliest available WUS_ActualMO_duration_CONNECTED symbols in the WUS monitoring occasion.  



From FL understanding, above TP may not be necessary for connected mode, since WUS MO for connected mode operation option 1-1 and option 1-2 is already clearly captured in the current specification, see below. 

	10.4D	PDCCH monitoring activation by WUS in RRC_CONNECTED

A UE can be provided by WUS-MOCONNECTED-Option1-1 a periodicity, by periodicityMO-Option 1-1, and a time offset, by offsetMO-Option 1-1, relative to the start of a system frame with SFN 0, for the UE to determine WUS monitoring occasions. The UE starts to monitor WUS in a first WUS monitoring occasion that is not earlier than a first slot that is prior to a second slot where the drx-onDurationTimer would start by a time provided by timeOffsetCONNECTEDOption1-1, and monitors WUS for a number of monitoring occasions provided by numMO-Option 1-1.
[Omit irrelevant text]

A UE can be provided by WUS-MOCONNECTED-Option1-2 a periodicity, by periodicityMO-Option 1-2, and a time offset, by offsetMO-Option 1-2, relative to the start of a system frame with SFN 0, for the UE to determine first WUS monitoring occasions from a number of WUS monitoring occasions per periodicity, provided by numMO-perPeriodicity-Option 1-2.




[M][FL1] Question 4.5-5: What is your view on above TP?
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



4.5.2. Issues require new functionality 
[Huawei] proposed to support UE to report explicit feedback after the wake-up from LP-WUS monitoring in connected mode and SR resource is used for the feedback signaling to gNB
[M][FL1] Question 4.5-6: what’s your opinion on the proposal above?
	Company
	Support or not 
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



[Huawei] proposed that if UE is configured with LP-WUS and Rel-17 SSSG switching simultaneously, after LP-WUS monitoring is activated, the UE should stop/suspend the Rel-17 SSSG switching related timers. 
[M][FL1] Question 4.5-7: what’s your opinion on the proposal above?
	Company
	Support or not 
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



[Xiaomi] proposed that for RRC connected, the same behaviour as periodic CSI/L1-RSRP report in both Option 1-1 and Option 1-2 can be applied to periodic/semi-persistent SRS transmission.
[M][FL1] Question 4.5-8: what’s your opinion on the proposal above?
	Company
	Support or not 
	Comments
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6. Appendix : Proposals from contributions

R1-2508361_Nokia
Proposal 1: 	For OFDM-based WUR SS-RSRQ measurement metric, clarify that measurementSlots and endSymbol are not applicable and that RSSI is measured over the fixed set of symbols in the slots containing the SSB(s). Down select among following options for the RSSI measurement symbols:
· same symbols as for the SSB, 
· or symbols as determined for configuration endSymbol=1 (i.e. {0,1,2..,11} for SCS<480kHz) is the slot where SSB is received.
Proposal 2: 	The gap between two consecutive actual WUS or WUS and LPSS can be handled by nominal MO configuration. 
Proposal 3: 	Adopt following TP to TS38.213 Section 10.4C:
	Reason for change: Remove the unnecessary specification text from TS38.213 that is covered by TS38.304. 
Summary of change: Remove the description of the UE behaviour for frame level offset (by lpwus-LoFrameOffsetList ).
Consequence if not approved: Unnecessary/double specification text.

	10.4C	PDCCH monitoring activation by WUS in RRC_IDLE/RRC_INACTIVE
A UE configured with DRX mode operation and operating in the RRC_IDLE or RRC_INACTIVE state can be provided for LPSS/WUS reception 
<Omitted text>
A UE assumes that WUS occasions occur with a periodicity equal to the I-DRX cycle in the RRC_IDLE/RRC_INACTIVE state [17, TS 38.304]. The UE determines WUS occasions associated with a paging occasion based on PO-to-LO association. A reference frame of a WUS occasion starts a number of frames prior to the first of a number of paging frames associated with the WUS occasion [17, TS 38.304]. Each number of frames is provided by LO-FrameOffsets. The first WUS monitoring occasion of a WUS occasion starts at an offset provided by offset_firstMO_withinLO relative to the start of the reference frame. If multiple values for the number of frames provided by LO-FrameOffsets are larger than or equal to the value of XYZ, the UE monitors WUS starting at a WUS occasion corresponding to the smallest of the multiple values. If all values for the number of frames provided by LO-FrameOffsets are smaller than the value of XYZ, the UE monitors PDCCH according to Type2-PDCCH CSS sets associated with the paging occasion and does not monitor WUS.
A paging occasion associated with a WUS occasion has index  where  is a number of paging occasions associated with a WUS occasion, , , , and  are defined in [17, TS 38.304], and  is defined in clause 7.1 of [17, TS 38.304]. If a number of  subgroups per paging occasion, provided by subgroupNumber-PO-WUS, is , the codepoint for the subgroup index  in a PO  is, and the codepoint for all subgroups in the PO is; otherwise, the codepoint for the PO  is
If, in a WUS monitoring occasion, a UE determines a codepoint associated with the UE [17, TS 38.304], the UE performs PDCCH monitoring according to Type2-PDCCH CSS sets for the paging occasion associated with the WUS monitoring occasion when a time from the end of the WUS reception to the start of the PDCCH monitoring occasion is not smaller than the value of XYZ; otherwise, the UE is not required to perform the PDCCH monitoring. The UE may also perform PDCCH monitoring for Type2A-PDCCH CSS sets for DCI format 2_7, if provided. 




Proposal 4: 	Adopt following TP to TS38.214 Section 5.1.6.1 and 5.2.2.5:
	Reason for change: Align the UE behaviour of measuring/reporting CSI/L1-RSRP outside Active time with WUS monitoring to the legacy behaviour as agreed in RAN1#119.. 
Summary of change: Remove the condition of ‘[or lpwus_PDCCHMonitoringTimer ]’ to confirm that when the parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI is configured for LP-WUS option 1-2, lpwus_PDCCHMonitoringTimer does not impact the CSI measurement occasion determination and the CSI reporting behavior.
Consequence if not approved: Unaligned understanding of UE behaviors on whether lpwus_PDCCHMonitoringTimer impacts determination of most recent CSI measurement occasion and the CSI reporting behavior when higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI is configured for LP-WUS option 1-2.



	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, L1-SINR computation, mobility, and tracking during fast SCell activation.
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 'typeD', if 'typeD' is applicable. If the CORESET is activated with two TCI states, UE may assume that the first TCI state of the CORESET as the default QCL assumption for the CSI-RS. This also applies to the case when CSI-RS and the CORESET are in different intra-band component carriers, if '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 and, 
-	if  the UE is configured to monitor DCI format 2_6 or WUS and configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'cri-RSRP-Index', 'ssb-Index-RSRP' and 'ssb-Index-RSRP-Index' when drx-onDurationTimer in DRX-Config [or lpwus_PDCCHMonitoringTimer in [XYZxxx]] is not started, the most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer in DRX-Config also outside DRX active time for CSI to be reported;
-	if the UE is configured to monitor DCI format 2_6 or WUS and configured by higher layer parameter ps-TransmitPeriodicL1-RSRP or lpwus-TransmitPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to 'cri-RSRP' or 'cri-RSRP-Index' when drx-onDurationTimer in DRX-Config [or lpwus_PDCCHMonitoringTimer [in XYZxxx]] is not started, the most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer in DRX-Config 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.
During non-active periods of cell DTX if cell DTX is activated for a serving cell, the UE is not expected to receive the periodic CSI-RS and semi-persistent CSI-RS on the serving cell configured in CSI report configuration in CSI-ReportConfig associated with the higher layer parameter reportQuantity comprising at least 'RI' or 'cjtc-P'. If the cell DTX is activated for a serving cell [10, TS 38.321], the most recent CSI measurement occasion of semi-persistent CSI-RS resource or periodic CSI-RS resource on the serving cell occurs in active periods of cell DTX for CSI report configured by CSI-ReportConfig associated with the higher layer parameter reportQuantity comprising at least 'RI' or 'cjtc-P'.
<End of changes to Section 5.1.6.1>
5.2.2.5	CSI reference resource definition
The CSI reference resource for a serving cell is defined as follows:

<Omitted text>

When the UE is configured to monitor DCI format 2_6 or WUS,
-	if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index ' when drx-onDurationTimer [or lpwus_PDCCHMonitoringTimer] is not started, the UE shall report CSI with the reportQuantity not set to ‘ssb-Index-SINR’ or ‘ssb-Index-SINR-Index’ during the time duration indicated by drx-onDurationTimer in DRX-Config 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 in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise;
-	if the UE is configured with a CSI report configuration containing a list of sub-configurations provided by csi-ReportSubConfigToAddModList, and if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index' when drx-onDurationTimer [or lpwus PDCCHMonitoringTimer] is not started, UE shall report a CSI report including one or more sub-reports only during the time duration indicated by drx-onDurationTimer in DRX-Config 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 in DRX-Config outside DRX active time or in DRX Active Time, per sub-configuration, no later than CSI reference resource and drops the report otherwise, where the sub-configuration is the configured one for P-CSI reporting;
-	if the UE configured by higher layer parameter ps-TransmitPeriodicL1-RSRP or lpwus-TransmitOtherPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', or 'ssb-Index-RSRP- Index' when drx-onDurationTimer [or lpwus_PDCCHMonitoringTimer] is not started, the UE shall report L1-RSRP during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in clause 5.2.1.4 and when reportQuantity set to 'cri-RSRP' or 'cri-RSRP- Index' if receiving at least one CSI-RS transmission occasion for channel measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise.





R1-2508409_vivo
LP-WUS operation in IDLE/INACTIVE mode
Proposal 1: Adopt the following TP in TS 38.213.
	7. Reason for change:
	RAN2 has agreed to introduce a separate lpwus-LoFrameOffsetList configuration for UEs supporting both paging adaptation and LP-WUS. RAN1 accordingly update the related specification.

	
	

	Summary of change:
	Add the corresponding RRC parameter in TS 38.213.

	
	

	Consequences if not approved:
	· Not capture the added RRC parameter agreed in RAN2 specification.

	· 
*** Unchanged parts are omitted ***
10.4C	PDCCH monitoring activation by WUS in RRC_IDLE/RRC_INACTIVE
*** Unchanged parts are omitted ***
A UE assumes that WUS occasions occur with a periodicity equal to the I-DRX cycle in the RRC_IDLE/RRC_INACTIVE state [17, TS 38.304]. The UE determines WUS occasions associated with a paging occasion based on PO-to-LO association. A reference frame of a WUS occasion starts a number of frames prior to the first of a number of paging frames associated with the WUS occasion. Each number of frames is provided by LO-FrameOffsets or LO_Frameoffsets_POadaptation. The first WUS monitoring occasion of a WUS occasion starts at an offset provided by offset_firstMO_withinLO relative to the start of the reference frame. If multiple values for the number of frames provided by LO-FrameOffsets are larger than or equal to the value of XYZ, the UE monitors WUS starting at a WUS occasion corresponding to the smallest of the multiple values. If all values for the number of frames provided by LO-FrameOffsets are smaller than the value of XYZ, the UE monitors PDCCH according to Type2-PDCCH CSS sets associated with the paging occasion and does not monitor WUS.
A paging occasion associated with a WUS occasion has index  where  is a number of paging occasions associated with a WUS occasion, , , , and  are defined in [17, TS 38.304], and  is defined in clause 7.1 of [17, TS 38.304]. If a number of  subgroups per paging occasion, provided by subgroupNumber-PO-WUS, is , the codepoint for the subgroup index  in a PO  is, and the codepoint for all subgroups in the PO is; otherwise, the codepoint for the PO  is
If, in a WUS monitoring occasion, a UE determines a codepoint associated with the UE [17, TS 38.304], the UE performs PDCCH monitoring according to Type2-PDCCH CSS sets for the paging occasion associated with the WUS monitoring occasion when a time from the end of the WUS reception to the start of the PDCCH monitoring occasion is not smaller than the value of XYZ; otherwise, the UE is not required to perform the PDCCH monitoring. The UE may also perform PDCCH monitoring for Type2A-PDCCH CSS sets for DCI format 2_7, if provided. 
*** Unchanged parts are omitted ***



Proposal 2: Adopt the following TP in TS 38.213.

	Reason for change:
	RAN1 has agreed on the clarification of the LO determination based on lpwus-LoFrameOffsetList. Besides, a LS has been sent to RAN2 respectfully asking them to capture the corresponding agreement in TS 38.304. So, the duplicate part in TS 38.213 can be deleted accordingly.

	
	

	Summary of change:
	Delete the duplicate part on the LO determination based on lpwus-LoFrameOffsetList in TS 38.213.

	
	

	Consequences if not approved:
	· The description of LO determination based on lpwus-LoFrameOffsetList in current TR 38.213 is duplicate and incomplete.

	· 
*** Unchanged parts are omitted ***
10.4C	PDCCH monitoring activation by WUS in RRC_IDLE/RRC_INACTIVE
*** Unchanged parts are omitted ***
A UE assumes that WUS occasions occur with a periodicity equal to the I-DRX cycle in the RRC_IDLE/RRC_INACTIVE state [17, TS 38.304]. The UE determines WUS occasions associated with a paging occasion based on PO-to-LO association. A reference frame of a WUS occasion starts a number of frames prior to the first of a number of paging frames associated with the WUS occasion. Each number of frames is provided by LO-FrameOffsets. The first WUS monitoring occasion of a WUS occasion starts at an offset provided by offset_firstMO_withinLO relative to the start of the reference frame. If multiple values for the number of frames provided by LO-FrameOffsets are larger than or equal to the value of XYZ, the UE monitors WUS starting at a WUS occasion corresponding to the smallest of the multiple values. If all values for the number of frames provided by LO-FrameOffsets are smaller than the value of XYZ, the UE monitors PDCCH according to Type2-PDCCH CSS sets associated with the paging occasion and does not monitor WUS.
A paging occasion associated with a WUS occasion has index  where  is a number of paging occasions associated with a WUS occasion, , , , and  are defined in [17, TS 38.304], and  is defined in clause 7.1 of [17, TS 38.304]. If a number of  subgroups per paging occasion, provided by subgroupNumber-PO-WUS, is , the codepoint for the subgroup index  in a PO  is, and the codepoint for all subgroups in the PO is; otherwise, the codepoint for the PO  is
If, in a WUS monitoring occasion, a UE determines a codepoint associated with the UE [17, TS 38.304], the UE performs PDCCH monitoring according to Type2-PDCCH CSS sets for the paging occasion associated with the WUS monitoring occasion when a time from the end of the WUS reception to the start of the PDCCH monitoring occasion is not smaller than the value of XYZ; otherwise, the UE is not required to perform the PDCCH monitoring. The UE may also perform PDCCH monitoring for Type2A-PDCCH CSS sets for DCI format 2_7, if provided. 
*** Unchanged parts are omitted ***


Proposal 3: Adopt following TP in TS 38.213
	Reason for change:
	UE does not expect to monitor a back-to-back actual LP-WUS transmissions.  

	
	

	Summary of change:
	For both idle/inactive and connected mode oepration, avoid the case that UE needs to monitor a LP-WUS in the last symbol of a nominal MO and another LP-WUS in the first symbol of the next nominal MO.

	
	

	Consequences if not approved:
	· UE cannot handle such case, hence cannot receive the LP-WUS timely for PDCCH monitoring.

	· 
*** Unchanged parts are omitted ***
10.4C	PDCCH monitoring activation by WUS in RRC_IDLE/RRC_INACTIVE
*** Unchanged parts are omitted ***
A WUS monitoring occasion is over a first number of symbols, provided by WUS_NominalMO_duration_ IDLE/INACTIVE. If a number of available symbols for the UE to monitor WUS in a WUS monitoring occasion is smaller than a second number of symbols, provided by WUS_ActualMO_duration_ IDLE/INACTIVE, the UE does not monitor WUS in the WUS monitoring occasion. The UE monitors WUS in a WUS monitoring occasion over the earliest available WUS_ActualMO_duration_ IDLE/INACTIVE symbols in the WUS monitoring occasion. If a number of available symbols for the UE to monitor WUS in a WUS monitoring occasion includes a symbol for LPSS reception, the UE does not monitor WUS in the WUS monitoring occasion. And a UE does not expect to monitor a LP-WUS in the last symbol of a nominal MO and another LP-WUS in the first symbol of the next nominal MO.
*** Unchanged parts are omitted ***
10.4D	PDCCH monitoring activation by WUS in RRC_CONNECTED
*** Unchanged parts are omitted ***
A WUS monitoring occasion is over a first number of symbols, provided by WUS_NominalMO_duration_CONNECTED. If a number of available symbols for the UE to monitor WUS in a WUS monitoring occasion is smaller than a second number of symbols, provided by WUS_ActualMO_duration_CONNECTED, the UE does not monitor WUS in the WUS monitoring occasion. The UE monitors WUS in a WUS monitoring occasion over the earliest available WUS_ActualMO_duration_CONNECTED symbols in the WUS monitoring occasion. And a UE does not expect to monitor a LP-WUS in the last symbol of a nominal MO and another LP-WUS in the first symbol of the next nominal MO.
*** Unchanged parts are omitted ***
· 




Proposal 4: Adopt the following text proposal modified in red in TS 38.215.
	Reason for change:
	To clarify the SSB set based on which OFDM-based WUR perform measurement. 

	
	

	Summary of change:
	For OFDM-based WUR, if LP-WUS/LP-SS beam subset is provided, SS-RSRP is measured only from the indicated set of SS/PBCH block(s) by LP-WUS/LP-SS beam subset, otherwise, SS-RSRP is measured only from the indicated set of SS/PBCH block(s) by ssb-PositionsInBurst.

	
	

	Consequences if not approved:
	· Agreements are not clearly reflected in the specification.

	· 
*** Unchanged parts are omitted ***
	Definition
	SS reference signal received power (SS-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals. The measurement time resource(s) for SS-RSRP are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration, except when measurement is being performed by wake-up receiver (WUR). If SS-RSRP is used for L1-RSRP as configured by reporting configurations as defined in TS 38.214 [6], the measurement time resources(s) restriction by SMTC window duration is not applicable.

For SS-RSRP determination demodulation reference signals for physical broadcast channel (PBCH) and, if indicated by higher layers, CSI reference signals in addition to secondary synchronization signals may be used. SS-RSRP using demodulation reference signal for PBCH or CSI reference signal shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals taking into account power scaling for the reference signals as defined in TS 38.213 [5]. If SS-RSRP is not used for L1-RSRP, the additional use of CSI reference signals for SS-RSRP determination is not applicable.

SS-RSRP shall be measured only among the reference signals corresponding to SS/PBCH blocks with the same SS/PBCH block index and the same physical-layer cell identity.

If SS-RSRP is not used for L1-RSRP and higher-layers indicate certain SS/PBCH blocks for performing SS-RSRP measurements, then SS-RSRP is measured only from the indicated set of SS/PBCH block(s).
For SS-RSRP is being performed by wake-up receiver (WUR), SS-RSRP is measured only from the indicated set of SS/PBCH block(s) by higher-layers parameter LP-WUS/LP-SS beam subset, if provided. Otherwise, SS-RSRP is measured only from the indicated set of SS/PBCH block(s) by higher-layers parameter ssb-PositionsInBurst.

For frequency range 1, the reference point for the SS-RSRP shall be the antenna connector of the UE. For frequency range 2, SS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SS-RSRP value shall not be lower than the corresponding SS-RSRP of any of the individual receiver branches.



*** Unchanged parts are omitted ***



Proposal 5: The current specification on the definition of value unit for LP-RSRP and LP-RSSI is clear enough, and no specification change is needed.
LP-WUS operation in CONNECTED mode 
Proposal 6: Do not introduce the UE capability to restrict the configuration of LP-WUS MO and LP-WUS duration.  
Proposal 7: Adopt the following TP for TS 38.214: 
	Reason for change:
	Clarify the the periodic CSI/L1-RSRP reporting operation for Option 1-2 for LP-WUS CONNECTED mode operation. 
In addition, clarify that LP-WUS operation option 1-1 and option 1-2 is based on the configuration of lpwus-PDCCH-MonitoringTimer.

	
	

	Summary of change:
	Add condition for WUS operation option 1-2 that when WUS_PDCCHMonitoringTimer has not been started during the time of the previous DRX cycle, the periodic CSI/L1-RSRP is reported during the time given by the configured drx-onDurationTimer in DRX-Config for the case when UE is outside C-DRX active time when the parameter to enable/disable periodic CSI/L1-RSRP reporting is configured. 
LP-WUS operation option 1-2 is enabled if   lpwus-PDCCH-MonitoringTimer is configured.

	
	

	Consequences if not approved:
	Not aligned with the intention of the agreement made in RAN1#119 meeting and cause additional UE power consumption.
Agreement
· For Option 1-2, for LP-WUS CONNECTED mode operation, the periodic CSI/L1-RSRP reporting operation is same as Rel-16 DCP, that is the UE can be configured with a parameter to enable/disable periodic CSI/L1-RSRP reporting, respectively:
· If the parameter is NOT configured:
· If the UE is not indicated to wake up by LP-WUS, the periodic CSI/L1-RSRP is not reported.
· If the UE is indicated to wake up by LP-WUS, the periodic CSI/L1-RSRP is reported during the DRX active time.
· If the parameter is configured:
· If the UE is not indicated to wake up by LP-WUS, the periodic CSI/L1-RSRP is reported during the time given by the configured drx-onDurationTimer in DRX-Config for the case when UE is outside C-DRX active time.
· If the UE is indicated to wake up by LP-WUS, the periodic CSI/L1-RSRP is reported during the DRX active time.


	5.1.6.1	CSI-RS reception procedure
<omitted irrelevant text>
If the UE is configured with DRX and,  
-	if the UE is configured to monitor DCI format 2_6 or WUS and configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'cri-RSRP-Index', 'ssb-Index-RSRP' and 'ssb-Index-RSRP-Index' 
-	when drx-onDurationTimer in DRX-Config is not started in case DCI format 2_6 or lpwus-PDCCH-MonitoringTimer is not configured, or
-	when [or WUS_PDCCHMonitoringTimer [in XYZxxx]] lpwus-PDCCH-MonitoringTimer has not been started during the time of the previous DRX cycle in case lpwus-PDCCH-MonitoringTimer is configured, 
-	the most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer in DRX-Config also outside DRX active time for CSI to be reported;
-	if the UE is configured to monitor DCI format 2_6 or WUS and configured by higher layer parameter ps-TransmitPeriodicL1-RSRP or lpwus-TransmitPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to 'cri-RSRP' or 'cri-RSRP-Index' 
-	when drx-onDurationTimer in DRX-Config is not started in case DCI format 2_6 or lpwus-PDCCH-MonitoringTimer is not configured, or
-	when [or WUS_PDCCHMonitoringTimer [in XYZxxx]] lpwus-PDCCH-MonitoringTimer has not been started during the time of the previous DRX cycle in case lpwus-PDCCH-MonitoringTimer is configured, 
-	the most recent CSI measurement occasion occurs in DRX active time or during the time duration indicated by drx-onDurationTimer in DRX-Config 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.
<omitted irrelevant text>


5.2.2.5	CSI reference resource definition
<omitted irrelevant text>

When the UE is configured to monitor DCI format 2_6 or WUS,
-	if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index ' 
-	when drx-onDurationTimer in DRX-Config is not started in case DCI format 2_6 or lpwus-PDCCH-MonitoringTimer is not configured, or
-	when [or WUS_PDCCHMonitoringTimer [in XYZxxx]] lpwus-PDCCH-MonitoringTimer has not been started during the time of the previous DRX cycle in case lpwus-PDCCH-MonitoringTimer is configured, 
-	the UE shall report CSI with the reportQuantity not set to ‘ssb-Index-SINR’ or ‘ssb-Index-SINR-Index’ during the time duration indicated by drx-onDurationTimer in DRX-Config 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 in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise. 
-	if the UE is configured with a CSI report configuration containing a list of sub-configurations provided by csi-ReportSubConfigToAddModList, and if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index' 
-	when drx-onDurationTimer in DRX-Config is not started in case DCI format 2_6 or lpwus-PDCCH-MonitoringTimer is not configured, or
-	when [or WUS_PDCCHMonitoringTimer [in XYZxxx]] lpwus-PDCCH-MonitoringTimer has not been started during the time of the previous DRX cycle in case lpwus-PDCCH-MonitoringTimer is configured, 
-	UE shall report a CSI report including one or more sub-reports only during the time duration indicated by drx-onDurationTimer in DRX-Config 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 in DRX-Config outside DRX active time or in DRX Active Time, per sub-configuration, no later than CSI reference resource and drops the report otherwise, where the sub-configuration is the configured one for P-CSI reporting.
-	if the UE configured by higher layer parameter ps-TransmitPeriodicL1-RSRP or lpwus-TransmitOtherPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', or 'ssb-Index-RSRP- Index' 
-	when drx-onDurationTimer in DRX-Config is not started in case DCI format 2_6 or lpwus-PDCCH-MonitoringTimer is not configured, or
-	when [or WUS_PDCCHMonitoringTimer [in XYZxxx]] lpwus-PDCCH-MonitoringTimer has not been started during the time of the previous DRX cycle in case lpwus-PDCCH-MonitoringTimer is configured,  
-	the UE shall report L1-RSRP during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in clause 5.2.1.4 and when reportQuantity set to 'cri-RSRP' or 'cri-RSRP- Index' if receiving at least one CSI-RS transmission occasion for channel measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise.
<omitted irrelevant text>



Proposal 8: For Case 2-1 that MR is actually performing Tx/Rx switching for the following transmission or reception, it is covered by the conclusion for the collision cases that UE is not able to operate LR and MR simultaneously in Rel-19.
· The UE may not monitor a WUS for such collision cases.   

Proposal 9: For Case 2-2 that MR performs BWP switching due to BWP inactivity timer expires, typically it is happened within C-DRX active time and WUS is not monitored within C-DRX active time. 
· Even if BWP switching due to BWP inactivity timer expires happens outside C-DRX active time and BWP switching transition time collides with WUS MO(s), same handling as for MR and LR collision cases can be adopted, that is the UE may not monitor a WUS.

Proposal 10: For Case 2-3 that MR is running BWP inactivity timer, it may not have impact on WUS monitoring. 

Proposal 11: for Case 2-4 that there is time gap before/after the switching between MR/LR, 
· For WUS operation option 1-1, UE behaviour is already captured in current specification. 
· For WUS operation option 1-2, agree that UE is not required to monitor WUS within the reported number of slots prior to the slot where the wus-PDCCHMonitoringTimer would start. Adopt following TP in TS 38.213 section 10.4D.
 
	Reason for change:
	Clarify that for WUS operation option 1-2, during the time gap needed before/after the switching between MR/LR, UE is not required to monitor WUS within the reported number of slots prior to the slot where the wus-PDCCHMonitoringTimer would start. 

	
	

	Summary of change:
	Add UE is not required to monitor WUS within the reported number of slots prior to the slot where the wus-PDCCHMonitoringTimer would start for WUS operation option 1-2.

	
	

	Consequences if not approved:
	· UE behavior for WUS operation option 1-2 is not clear in case WUS MO(s) overlaps with the transition time between MR/LR.


	
10.4D	PDCCH monitoring activation by WUS in RRC_CONNECTED
[omit irrelevant text]
The UE reports a number of slots [18, TS 38.306] and expects that a time gap, from a last WUS monitoring occasion from the number of WUS monitoring occasions per periodicity to the slot where the wus-PDCCHMonitoringTimer would start, is no smaller than the reported number of slots. The UE is not required to monitor WUS within the reported number of slots prior to the slot where the wus-PDCCHMonitoringTimer would start. If the UE determines to monitor PDCCH based on a detected WUS, the UE starts wus-PDCCHMonitoringTimer [11, TS 38.321] after a time, provided by timeOffsetCONNECTEDOption1-2, with respect to the start of the first WUS monitoring occasion from the number of WUS monitoring occasions per periodicity. 
[omit irrelevant text]



Proposal 12: for case that MR is performing RRM measurement, it belongs to the collision cases and already covered by the conclusion for the collision cases that UE is not able to operate LR and MR simultaneously in Rel-19.
· The UE may not monitor a WUS for such collision cases.  


R1-2508443_CMCC
Proposal 1: To solve the issue on potential collision between LP-WUS resource and existing NR activities, RAN1 follow the procedure as follows:
· Firstly, search out all the potential cases that will significantly impact the MR/LR system.
· Secondly, strive for a unify solution for all cases to solve multiple collision issues in one-shot.

Proposal 2: The following collisions can be considered for the cases/scenarios on when the UE is not able to monitor LP-WUS in CONNECTED mode, in addition to those agreed previously.
· SPS resources.
· Time gap in TDD UL/DL switching.

Proposal 3: Adopt the following Text Proposal in TS 38.213 for LP-WUS occasion determination:
	Summary of change:
Specify that during LP-WUS occasion determination in CONNECTED mode, the resource overlap with SPS is unavailable for LP-WUS, and the symbol within  before an UL symbol or within  after an UL symbol is unavailable for LP-WUS if the UE is UE not capable of full-duplex communication.
Consequence if not approved:
May cause potential collision between LP-WUS and SPS/UL transmission in CONNECTED mode, which will significantly impact the system performance.
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
10.4D	 PDCCH monitoring activation by WUS in RRC_CONNECTED
 < Unchanged parts are omitted >
A UE can be provided, by WUS_available_slot_CONNECTED, a bitmap that corresponds to a set of time units that repeats continuously and indicates a subset of time units from the set of time units that is available for the UE to monitor WUS [12, TS 38.331]. A time unit includes one slot or two slots. The UE can be additionally provided, by WUS_available_symbol_CONNECTED, an indication of symbols in each time unit from the subset of time units that is available for the UE to monitor WUS. If the UE is not provided WUS_available_slot_CONNECTED, the UE assumes that all time units are available for the UE to monitor WUS. If the UE is not provided WUS_available_symbol_CONNECTED, the UE assumes that, for a time unit that is available for the UE to monitor WUS, all symbols in the time unit are available for the UE to monitor WUS. The UE assumes that a symbol is not available to monitor WUS when
-	the symbol is indicated as uplink, by tdd-UL-DL-configurationCommon or tdd-UL-DL-ConfigurationDedicated 
-	the symbol is indicated for transmission of SS/PBCH blocks, by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon
-	PDSCHs with SPS activated by a DCI format 1_0
-	the symbol is within  before an UL symbol if the UE is not capable of full-duplex communication [4, TS 38.211], or the symbol is within  after an UL symbol, if the UE is not capable of full-duplex communication [4, TS 38.211]
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------



Proposal 4: The following collision can be considered for the cases/scenarios on when the UE is not able to monitor LP-WUS in IDLE/INACTIVE mode, in addition to those agreed previously.
· Time gap in TDD UL/DL switching.

Proposal 5: Adopt the following Text Proposal in TS 38.213 for LP-WUS occasion determination:
	Summary of change:
Specify that during LP-WUS occasion determination in IDLE/INACTIVE mode, the symbol within  before an UL symbol or within  after an UL symbol is unavailable for LP-WUS if the UE is UE not capable of full-duplex communication.
Consequence if not approved:
May cause potential collision between LP-WUS and UL transmission in IDLE/INACTIVE mode, which will significantly impact the system performance.
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
10.4C   PDCCH monitoring activation by WUS in RRC_IDLE/RRC_INACTIVE
 < Unchanged parts are omitted >
A UE can be provided, by WUS_available_slot_IDLE/INACTIVE, a bitmap that corresponds to a set of time units that repeats continuously and indicates a subset of time units from the set of time units that is available for the UE to monitor WUS [12, TS 38.331]. A time unit includes one slot or two slots. A set of time units includes a total of either 10, or 20, or 40 time units. A duration , in msec, of the set of time units has maximum value of 40 msec. The first symbol of the set of time units every 40 msec/ periods is a first symbol in frame  mod 4 = 0. The UE can be additionally provided, by WUS_available_symbol_IDLE/INACTIVE, an indication of symbols in each time unit from the subset of time units that is available for the UE to monitor WUS. If the UE is not provided WUS_available_slot_IDLE/INACTIVE, the UE assumes that all time units are available for the UE to monitor WUS. If the UE is not provided WUS_available_symbol_IDLE/INACTIVE, the UE assumes that, for a time unit that is available for the UE to monitor WUS, all symbols in the time unit are available for the UE to monitor WUS. The UE assumes that a symbol is not available to monitor WUS when
-	the symbol is indicated as uplink, by tdd-UL-DL-configurationCommon 
-	the symbol is indicated for an SS/PBCH block transmission, by ssb-PositionsInBurst in SIB1, and the SS/PBCH block transmission would overlap in frequency with the WUS transmission
-	the symbol is indicated for PDCCH transmissions, by pdcch-ConfigSIB1, and CORESET 0 for the PDCCH transmissions would overlap in frequency with the WUS transmission
-	the symbol is within  before an UL symbol if the UE is not capable of full-duplex communication [4, TS 38.211], or the symbol is within  after an UL symbol, if the UE is not capable of full-duplex communication [4, TS 38.211]
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------



Proposal 6: For LP-SS occasion determination, further discuss and down-select from the following options:
· Option 1: Up to gNB implementation to ensure that LP-SS and SSB, LP-SS and PDCCH transmissions for SIB1 will not be overlapped in both time and frequency domain, and ensure that LP-SS and UL symbol will not be overlapped in time domain, and ensure that the time gap between LP-SS and UL symbol (including valid RO) is equal or larger than the predefined value. 
· FFS whether there is impact on Stage 2 specification.
· Option 2: Reuse the methodology of LP-WUS occasion determination, i.e., assume the symbol is not available for LP-SS transmission when the corresponding resource is overlapped with SSB or PDCCH transmissions for SIB1 in both time and frequency domain, or the symbol is overlapped with UL symbol, or the symbol is within the time gap of the UL symbol (including valid RO).


R1-2508486_Huawei, HiSilicon
Proposals:
Proposal 1: Ensure that both the code length and the number of OFDM symbols occupied by a LP-WUS are integer numbers.
Proposal 2: Capture the updated parameters in Appendix A into the RRC parameter list.
Proposal 3: For any of the first M-1 MOs associated with the same beam, if the X2-th available symbol of a MO is not the last one OFDM symbol of the MO, there is no gap needed after this MO; otherwise, there is a one-OFDM-symbol gap after the MO.
· X2 is the number of actual OFDM symbols for LP-WUS transmission
· M is the number of MOs per SSB
Proposal 4: Adopt TP 1 in Appendix B.
Proposal 5: Update the following agreement as below.
Agreement
If LP-SS or the next 2 OFDM symbols after a LP-SS overlap (including partial overlap) in time domain with the available symbols that may be used for LP-WUS transmission in a LP-WUS MO, UE does not monitor LP-WUS in this MO (i.e., the MO is dropped).

Proposal 6: Adopt TP 2 in Appendix B.
Proposal 7: Update the Note of the agreement for determining the LP-SS occasions as 
· Note: For a TDD band, a slot is a DL slot if all the symbols in the slot are indicated as DL symbols in tdd-UL-DL-ConfigurationCommon; For a FDD band, any slot is a DL slot.
Proposal 8: RAN1 concludes that both the unit of the LP-RSRP value and the LP-RSSI value are dBm per 11 RBs. 
· The value range of LP-RSRP related threshold is INTEGER(0..127), and the actual value of LP-RSRP related threshold is (IE value – 135) dBm.
Proposal 9: RAN1 concludes that CP should be excluded for LP-RSRP measurement
Proposal 10: Adopt TP 3 in Appendix B.
Proposal 11: There is no need to define interruption/collision for the ramp-up/ramp-down before/after MR transmit/receive signal outside C-DRX Active Time.
Proposal 12: To achieve the agreement of “LP-WUS monitoring by UE is known to gNB”, it should be specified for UE to report explicit feedback after the wake-up from LP-WUS monitoring:
· SR resource is used for the feedback signaling to gNB to minimize the specification impact.
Proposal 13: Support the gNB configuration of measurement windows, only in which the symbols of  CSI-RS, SMTC and/or measurement gaps are regarded as unavailable symbols for LP-WUS monitoring.
Proposal 14: gNB explicitly configures whether the symbols of a CORESET/SS can be available symbol for LP-WUS, if the CORESET/SS and LP-WUS overlap in frequency domain.
Proposal 15: Adopt TP 4in Appendix B.
Proposal 16: If UE is configured with LP-WUS and Rel-17 SSSG switching simultaneously, after LP-WUS monitoring is activated, the UE should stop/suspend the Rel-17 SSSG switching related timers.
Proposal 17: Adopt TP 5 in Appendix B.
Proposal 18: For any of the first M-1 MOs within a period in option 1-2, if the X2-th available symbol of a MO is not the last one OFDM symbol of the MO, there is no gap needed after this MO; otherwise, there is a one-OFDM-symbol gap after the MO
· X2 is the number of actual OFDM symbols for LP-WUS transmission
· M is provided by numMO-perPeriodicity-Option 1-2
Proposal 19: Adopt TP 6 in Appendix B.

R1-2508508_Ericsson
Proposal 1	Adopt the text proposal in Section 2.1 of this paper regarding cyclic shift (CS) equation for OFDM sequences.
Proposal 2	Adopt the text proposal in Section 2.2 of this paper regarding RRC parameter names.
Proposal 3	No explicit gap is introduced between two consecutive LP-WUS nominal MOs.
Proposal 4	No explicit gap is introduced between adjacent LP-WUS MO and LP-SS.
Proposal 5	Adopt the TP (in Table 1 of this paper) for Clause 10.4C in TS 38.213 for UE behavior on WUS monitoring with regard to the configured LO-FrameOffsets.
Proposal 6	Adopt the TP provided in Section 4 of this paper for Clause 10.4D in TS 38.213 for UE behavior on WUS monitoring in option 1-2.
Proposal 7	Adopt the text proposal in Section 4 of this paper regarding RRC parameter names for RRC_CONNECTED mode in TS 38. 213.

R1-2508574_CATT
Proposal 1: The processing delay of LP-WUR should be handled in RAN4. RAN1 does not need to specify any UE behavior of LP-WUS reception with a gap between two LP-WUS MOs to accommodate for the LP-WUR processing time.


R1-2508645_InterDigital, Inc.
Proposal 1: For reporting periodic CSI/L1-RSRP based on higher layer parameters, support TP#1. 
Proposal 2: On whether/how to ensure a gap between LP-WUS MOs, support Option 3 for RRC IDLE/INACTIVE mode and RRC CONNECTED mode LP-WUS monitoring.
· Option 3: Send an LS to RAN4 and ask whether LP-WUR can monitor LP-WUS in two back-to-back MOs without any gap. 
Proposal 3: If a gap between a LP-SS occasion and a LP-WUS MO is needed, it is up to gNB’s configuration to reserve the gap.


R1-2508663_Xiaomi
Proposal 1: If the UE receives a LP-WUS indicating PDCCH monitoring, and the ending time of LP-WUS is just before or overlapped with SPS PDSCH in time domain, the wake-up delay needed before starting PDCCH monitoring can be 0.
Proposal 2: For RRC connected, the same behaviour as periodic CSI/L1-RSRP report in both Option 1-1 and Option 1-2 can be applied to periodic/semi-persistent SRS transmission.


R1-2508712_OPPO
Proposal 1: For the alignment on the number of overlaid OFDM sequences per OOK symbol for WUS reception between TS 38.211, TS 38,212 and TS 38.331, we proposal TP1/TP2 in the end of section 2.1.
Proposal 2: For the alignment on the overlaid sequence root between TS 38.211 and TS 38.331, we proposal TP3 in the end of section 2.2.
Proposal 3: For the alignment on the M values between TS 38.211 and TS 38.331, we proposal TP4 in the end of section 2.3.
Proposal 4: For the clarification of the start RB in TS 38.213, we proposal TP5 in the end of section 3.
Proposal 5: For RRC CONNECTED mode adopt the TP6 in section 4 to clarify that WUS monitoring occasions are continuous sets of symbols.


R1-2508780_Samsung
Proposal 1: For root sequence number determination, TS 38.211 and TS 38.331 should be aligned.
· Adopt TP#1 for TS 38.211.

Proposal 2: For the gap between a LP-WUS MO and a LP-SS occasion, it can be up to gNB’s configuration to reserve the gaps, if needed.

[bookmark: _Hlk210036943]Proposal 3: The symbols for a gap before UL SDT transmission, the symbols indicated by sdt-SearchSpace and DL SDT transmission is not available to monitor WUS.
· Adopt TP#2 for TS 38.213.

Proposal 4: For Option 1-2, after the reception of wake-up indication, a UE does not need to monitor LP-WUS in the MOs within the time period given by lpwus-TimeOffset12.
· Adopt TP#3 for TS 38.213.

Proposal 5: Adopt TP#4 for TS 38.214.

R1-2508780_ZTE Corporation, Sanechips
OOK symbol
Observation 1 Proposal 1: Definition of OOK-On symbol and OOK-Off symbol is necessary.
Observation 2 
	Reason for change:
	Observation 3 OOK symbol including OOK-On symbol and Off symbol is used in the spec, but not defined

	Summary of change:
	Observation 4 Clarify the definition of OOK symbol in TS38.211

	Consequences if not approved:
	Observation 5 The definition of OOK symbol is not clear and the spec is not readable.


Observation 6 
	TS38.211
7.4.4.1.2	Generation of 
Observation 7 <Unchanged Text Omitted>
The block of complex-valued symbols  is defined by




where




The quantity  is given by the higher-layer parameter LP-WUS_Mvalue_IDLE/INACTIVE or LP-WUS_Mvalue_CONNECTED.
The bit sequence  and the number of bits  corresponds to  and , respectively, in clause 7.4.3 of [4, 38.212].  OOK symbols for Wake-up signal includes OOK-ON symbol and OOK OFF symbol, where the bit sequence  is carried by OOK-On symbol and the bit sequence  is carried by OOK-Off symbol.
Observation 8 <Unchanged Text Omitted>
Observation 9 


Observation 10 
Observation 11 
Observation 12 Multiple offsets
Observation 13 
	Reason for change:
	Observation 14 LO-FrameOffsets is not correctly used in RAN1, which causes the confusion that the UE may use multiple offset values larger than 2.

	Summary of change:
	Observation 15 Clarify only two offsets for one UE is used in TS38.213

	Consequences if not approved:
	Observation 16 How to use the LO-FrameOffsets is not correct and would cause confusion.




Option1: 

	A UE assumes that WUS occasions occur with a periodicity equal to the I-DRX cycle in the RRC_IDLE/RRC_INACTIVE state [17, TS 38.304]. The UE determines WUS occasions associated with a paging occasion based on PO-to-LO association. A reference frame of a WUS occasion starts a number of frames prior to the first of a number of paging frames associated with the WUS occasion. Each number of frames is provided by LO-FrameOffsets. The first WUS monitoring occasion of a WUS occasion starts at an offset provided by offset_firstMO_withinLO relative to the start of the reference frame. If multipletwo values for the number of frames provided by LO-FrameOffsets associated with its PO are larger than or equal to the value of XYZ, the UE monitors WUS starting at a WUS occasion corresponding to the smallest of the multipletwo values. If all values for the number of frames provided by LO-FrameOffsets associated with its PO are smaller than the value of XYZ, the UE monitors PDCCH according to Type2-PDCCH CSS sets associated with the paging occasion and does not monitor WUS.



Option 2: 
	A UE assumes that WUS occasions occur with a periodicity equal to the I-DRX cycle in the RRC_IDLE/RRC_INACTIVE state [17, TS 38.304]. The UE determines WUS occasions associated with a paging occasion based on PO-to-LO association. A reference frame of a WUS occasion starts a number of frames prior to the first of a number of paging frames associated with the WUS occasion. Each number of frames is provided by LO-FrameOffsets. The first WUS monitoring occasion of a WUS occasion starts at an offset provided by offset_firstMO_withinLO relative to the start of the reference frame. If  multipletwo values corresponding to the ()-th value in offsetForLongerWakeUpDelay and offsetForShorterWakeUpDelay for the number of frames provided by LO-FrameOffsets are larger than or equal to the value of XYZ, the UE monitors WUS starting at a WUS occasion corresponding to the smallest of the multipletwo values. If all values for the number of frames provided by LO-FrameOffsets are smaller than the value of XYZ, the UE monitors PDCCH according to Type2-PDCCH CSS sets associated with the paging occasion and does not monitor WUS.




Proposal 2: Consider the TP based on option1 or option2 for offset clarification.
Observation 17 
Observation 18 CSI report
Proposal 3: Discuss and decide whether the UE perform CSI report during the time duration indicated by drx-onDurationTimer in DRX-Config also outside DRX active time even if the lpwus_PDCCHMonitoringTimer has been triggered.


R1-2508897_LG Electronics
In this contribution, we shared our views on the remaining issues regarding maintenance on Low-power wake-up signal and receiver for NR, and the followings are proposed 
Proposal #1: Adopt following text proposal for Clause 10.4C in TS 38.213 
	---------------------------------Start of Text Proposal on 3GPP TS 38.213 V19.0.0-----------------------
10.4C	PDCCH monitoring activation by WUS in RRC_IDLE/RRC_INACTIVE
A UE configured with DRX mode operation and operating in the RRC_IDLE or RRC_INACTIVE state can be provided for LPSS/WUS reception 
-	a number of OOK symbols per OFDM symbol, a first RB, and an overlaid OFDM sequence per OOK symbol for LPSS reception, and an EPRE ratio relative to SS/PBCH blocks [4, TS 38.211], 
-	a number of OOK symbols per OFDM symbol, the first RB, and one or more overlaid OFDM sequences per OOK symbol for WUS reception, and an EPRE ratio relative to SS/PBCH blocks [4, TS 38.211], and
<Unchanged parts are omitted>
A UE assumes that WUS occasions occur with a periodicity equal to the I-DRX cycle in the RRC_IDLE/RRC_INACTIVE state [17, TS 38.304]. The UE determines WUS occasions associated with a paging occasion based on PO-to-LO association. A reference frame of a WUS occasion starts a number of frames prior to the first of a number of paging frames associated with the WUS occasion. Each number of frames is provided by LO-FrameOffsets. corresponds to a value selected from either offsetForLongerWakeUpDelay or offsetForShorterWakeUpDelay provided by lpwus-LoFrameOffsetList, as specified in [17, TS 38.304]. The first WUS monitoring occasion of a WUS occasion starts at an offset provided by offset_firstMO_withinLO relative to the start of the reference frame.
If both offsetForLongerWakeUpDelay and offsetForShorterWakeUpDelay are configured, the UE monitors WUS starting at a WUS occasion corresponding to the smallest selected value that is larger than or equal to XYZ. If all selected values are smaller than XYZ, the UE monitors PDCCH according to Type2-PDCCH CSS sets associated with the paging occasion and does not monitor WUS.
If multiple values for the number of frames provided by LO-FrameOffsets are larger than or equal to the value of XYZ, the UE monitors WUS starting at a WUS occasion corresponding to the smallest of the multiple values. If all values for the number of frames provided by LO-FrameOffsets are smaller than the value of XYZ, the UE monitors PDCCH according to Type2-PDCCH CSS sets associated with the paging occasion and does not monitor WUS.
<Unchanged parts are omitted>
---------------------------------End of Text Proposal on 3GPP TS 38.213 V19.0.0-----------------------



Observation: Explicit gaps between adjacent MOs within LO in IDLE/INACTIVE mode are redundant and lead to inefficient resource utilization.
Proposal #2: Adopt Option 2 for gap handling between LP-WUS MOs:
 No gap is introduced between two LP-WUS MOs. No specification impact. 
Proposal #3: Do not introduce any gap between adjacent MOs within a periodicity in CONNECTED mode.
Proposal #4: No explicit gap is introduced between adjacent LP-WUS MO and LP-SS. It is up to UE implementation whether to monitor LP-SS or LP-WUS when a LP-WUS actual MO starts immediately after LP-SS occasions


R1-2509083	_Apple
For idle/inactive mode, we have the following proposals:
Proposal 3-1: If the last symbol a UE monitors in a LP-WUS MO is adjacent to the first symbol a UE monitors in the next LP-WUS MO, the UE is not required to monitor the second LP-WUS MO.
· Note: this provides the UE a minimum of one symbol gap between the monitored symbols of two adjacent LP-WUS MOs.
Proposal 3-2: Adopt the following TP for TS 38.213:
	10.4C	PDCCH monitoring activation by WUS in RRC_IDLE/RRC_INACTIVE
<unchanged text omitted>
A UE determines the first frame for the WUS occasion according to the procedure defined in [17, TS 38.304] A UE assumes that WUS occasions occur with a periodicity equal to the I-DRX cycle in the RRC_IDLE/RRC_INACTIVE state [17, TS 38.304]. The UE determines WUS occasions associated with a paging occasion based on PO-to-LO association. A reference frame of a WUS occasion starts a number of frames prior to the first of a number of paging frames associated with the WUS occasion. Each number of frames is provided by LO-FrameOffsets. The first WUS monitoring occasion of a WUS occasion starts at an offset provided by offset_firstMO_withinLO relative to the start of the first reference frame. If multiple values for the number of frames provided by LO-FrameOffsets are larger than or equal to the value of XYZ, the UE monitors WUS starting at a WUS occasion corresponding to the smallest of the multiple values. If all values for the number of frames provided by LO-FrameOffsets are smaller than the value of XYZ, the UE monitors PDCCH according to Type2-PDCCH CSS sets associated with the paging occasion and does not monitor WUS.



Proposal 3-3: The definition of LP-RSRQ is modified to be N * LP-RSRP / LP-RSRI.

For connected mode, we have the following observations and proposals:
Observation 4-1: LP-WUS MOs and the WUS-PDCCHMonitoringTimer for Option 1-2 does not have 1-1 correspondence with the time defined by drx-onDurationTimer.
Observation 4-2: It is not clear in the previous RAN1 agreement that which WUS-PDCCHMonitoringTimer determines the reporting behavior in the time given by the configured drx-onDurationTimer in DRX-Config.
Proposal 4-1: RAN1 to discuss the understanding of P-CSI/L1-RSRP reporting behaviour during the drx-onDurationTimer that is outside DRX Active Time and whether/which WUS-PDCCHMonitoringTimer determines the reporting behavior during this period. 
Proposal 4-2: From UE implementation complexity perspective and providing NW with Periodic CSI results in a periodic manner without depending on the traffic profile, it is proposed to 
· Confirm the understanding (understanding #1) that if the parameter ‘lpwus-TransmitPeriodicL1-RSRP’ or ‘lpwus-TransmitOtherPeriodicCSI’ is configured, UE still reports P-CSI/L1-RSRP during Duration A, B, and C. 
· Adopt TP#1 and TP#2 in section 5 for TS 38.214.
1 Proposal 4-3: For LP-WUS configured in cell DTX inactive period, UE does not start the corresponding drx-onDurationTimer. 


R1-2509173_Sharp
In this contribution, we have the following proposal:
Proposal 1: Adopt TP1 to correct the WUS monitoring occasion index starting from 0. 
	Reason for change:
	The index of physical resource is normally starting with 0 in 38.213(e.g. paging occasion  index / subgroup index   in the same paragraph) and index k is corresponding to the (k+1)th value. 
WUS monitoring occasion index start from 1, which is not align the rule of other part.

	Summary of change:
	Change WUS monitoring occasion index to start from 0.

	Consequences if not approved:
	UE cannot figure out how to determine its WUS monitoring occasion, can cause the ambiguity.



---------------begin of draft TP1 on TS 38.213---------------------------------------------
10.4C	PDCCH monitoring activation by WUS in RRC_IDLE/RRC_INACTIVE
*** Unchanged parts are omitted ***
If a UE is provided wus-LPSS-beamSubset, the UE receives LPSS/WUS based on the quasi co-location properties of transmitted SS/PBCH blocks indicated by wus-LPSS-beamSubset [12, TS 38.331]; otherwise, the UE receives LPSS/WUS based on the quasi co-location properties for transmitted SS/PBCH blocks indicated by ssb-PositionsInBurst in SIB1. A WUS occasion includes  WUS monitoring occasions that are indexed sequentially in time, where
-	 is the number of transmitted SS/PBCH blocks indicated by ssb-PositionsInBurst in SIB1,  is a number of WUS monitoring occasions associated with each of the  transmitted SS/PBCH blocks provided by MONumperLO, and
-	a WUS monitoring occasion with index , where  and , is quasi co-located with the -th transmitted SS/PBCH block with respect to quasi co-location 'typeC' or 'typeD' properties, when applicable
---------------end of draft TP1 on TS 38.213-------------------------------------------------


R1-2509204_Qualcomm Incorporated
In this contribution, we have provided the following proposals:
Proposal 2-1: The RRC parameter “LP-WUS/LP-SS beam subset” is only applicable to OOK-based LP-WUS and LP-SS. OFDM-based LP-WUS is transmitted in all beams according to ssb-PositionsInBurst in SIB1
· No new RRC parameter needs to be introduced.
Proposal 2-2: If the number of available OFDM symbols within the nominal MO duration is less than the actual LP-WUS duration, overlaid sequences carrying the WUS information can be transmitted if number of available OFDM symbols is no less than , where raw information bits are divided into  segments from MSB to LSB  according to the RAN1 #120bis agreement. The OOK envelope is generated based on a pre-defined OOK binary bit sequence such as all 0’s or all 1’s.
· No new RRC parameter needs to be introduced.
Proposal 2-3: Introduce an offset for cyclic shift for the OFDM sequence
· Value range for the offset is from 0 to 
· The corresponding specification changes for TS 38.211 are provided below in red text.
	---------------------------------Start of Text Proposal on 3GPP TS 38.211 V19.1.0-----------------------
<Unchanged Text Omitted>
7.4.4	Wake-up signal
7.4.4.1	Sequence generation
7.4.4.1.1	Generation of 
The sequence  is defined by



where
-	 is the largest prime number such that 
-	

The root sequence number  is obtained as entry  of the root sequence numbers configured by the higher-layer parameter XXX and the cyclic shift  is given by


where 
-	 is the number of sequences configured by the higher-layer parameter XXX
-	 is the number of root sequence numbers configured by the higher-layer parameter XXX
 is the offset for cyclic shift configured by the higher-layer parameter lpwus-OverlaidSeqCSShift.
The sequence number  if , otherwise it is given by



where
-	 and  are given by clause 7.4.2.2 of [4, 38.212]

<Unchanged Text Omitted>
---------------------------------End of Text Proposal on 3GPP TS 38.213 V19.0.0-----------------------



Proposal 3-1: 
· Update the RAN1#121 agreement as follows:
	Agreement:
Nominal MO duration (X1, in unit of OFDM symbols) and actual LP-WUS duration (X2, in unit of OFDM symbols) are configured for LP-WUS in connected mode. (Alt C)
· A LP-WUS MO spans the nominal MO duration (i.e., the LP-WUS MO duration is the same as the nominal MO duration.)
· If the number of available OFDM symbols within the nominal MO duration is no less than the actual LP-WUS duration, UE monitors LP-WUS on the first X2 available symbols within the LP-WUS MO.
· Otherwise, UE does not monitor LP-WUS in this MO (i.e., the MO is dropped).
· Note: Any symbols that are not defined as unavailable are available symbols for LP-WUS.
· This is subject to an optional Further discuss possible introduction of UE capability signalling to restrict configuration of LP-WUS MO and LP-WUS duration. If the UE does not report the UE capability signalling, then X1 = X2, i.e., For example, 
· A LP-WUS spans a number of consecutive OFDM symbols according to the configured LP-WUS duration
· If there is at least one OFDM symbol unavailable for the LP-WUS MO within the OFDM symbols where the LP-WUS would span, the UE does not monitor the LP-WUS in the MO


· Details of the UE capability signalling for X1 > X2 will be discussed in the UE feature session

Proposal 3-2: Add the following non-integer periodicity and offset parameters that have been specified for the CDRX long cycle for connected mode Option 1-2 LP-WUS design
· ms1001over240                       INTEGER(0..3),
· ms25over6                               INTEGER(0..3),
· ms25over3                               INTEGER(0..7),
· ms1001over120                       INTEGER(0..7),
· ms100over9                             INTEGER(0..10),
· ms25over2                               INTEGER(0..11),
· ms40over3                               INTEGER(0..12),
· ms125over9                             INTEGER(0..12),
· ms50over3                               INTEGER(0..15),
· ms1001over60                         INTEGER(0..15),
· ms125over6                             INTEGER(0..19),
· ms200over9                             INTEGER(0..21),
· ms250over9                             INTEGER(0..26),
· ms100over3                             INTEGER(0..32),
· ms1001over30                         INTEGER(0..32),
· ms75over2                               INTEGER(0..36),
· ms125over3                             INTEGER(0..40),
· ms1001over24                         INTEGER(0..40),
· ms200over3                             INTEGER(0..65),
· ms1001over15                         INTEGER(0..65),
· ms250over3                             INTEGER(0..82),
· ms1001over12                         INTEGER(0..82),
· ms400over3                             INTEGER(0..132)


R1-2509261_NTT DOCOMO, INC
Proposal 1:
· For LP-WUS MOs in IDLE/INACTIVE modes, support Option 1-1 or Option 2
· Option 1: UE expects at least one OFDM symbol gap between two LP-WUS MOs.
· Option 1-1: This is ensured by gNB configuration.
· Option 2: No gap is introduced between two LP-WUS MOs. No specification impact.
Proposal 2:
· For LP-WUS MOs in connected mode for Option 1-2, for the case of more than one MOs per periodicity,
· Alt3: UE does not expect to monitor a LP-WUS in the last symbol of a nominal MO and another LP-WUS in the first symbol of the next nominal MO.
· Alt4: The MOs per periodicity are contiguous without any gap in between
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