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1. Introduction
This contribution summarizes the discussions on maintenance on Low-power wake-up signal and receiver for NR (LP-WUS/WUR) in RAN1# 124.
2. Proposals for Online Sessions
2.1. [bookmark: _Hlk214576735]Proposals for Monday online session
[bookmark: _Hlk191040162]
3. LP-WUS/LP-SS design 
3.1. [bookmark: _Hlk206779930]Editorial correction 
[bookmark: _Hlk206532132]TP to Update higher-layer parameter names in section 7.4.5.1.1 in TS 38.211 with TS 38.331
TP1: [E///]
	---------------------------------Start of Text Proposal on 3GPP TS 38.211 V19.0.0-----------------------

<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, 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 ------------------



TP2: [Samsung]
	---------------------------------Start of Text Proposal on 3GPP TS 38.211 V19.0.0-----------------------

<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 lpss-MvalueAndSeqConfig XXX , the sequence length by the higher-layer parameter lpss-BinarySeqLen, and the configuration index by the higher-layer parameter lpss-BinarySeqIndex.




Both TP1 and TP2 provides RRC parameter alignment on M value for LP-SS sequence. TP2 additionally adds sequence length RRC parameter for LP-SS sequence.    
[FL1] Question 3.1-1: For alignment TP1 and TP2, which one do you prefer?
	Company
	TP1 or TP2
	Comments

	
	
	




TP to Update higher-layer parameter names in section 7.4.5.1.2 in TS 38.211 with TS 38.331
TP3: [E///][Samsung]

	---------------------------------Start of Text Proposal on 3GPP TS 38.211 V19.0.0-----------------------

<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 ------------------



[FL1] Proposal 3.1-1: Adopt TP3 to section 7.4.5.1.2, TS 38.211 in principle:
	Company
	Y/N
	Comments

	
	
	



[bookmark: _Hlk206532137]
TP to Update higher-layer parameter names in section 7.4 in TS 38.212 with TS 38.331
TP4: [E///]
	--------------------------------Start of Text Proposal on 3GPP TS 38.212 V19.0.0-----------------------

<Unchanged part is omitted>
[bookmark: OLE_LINK44]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>
--------------------------------------End of Text Proposal on 3GPP TS 38.212 V19.0.0 ------------------



TP5: [Samsung]
	-------------------------------Start of Text Proposal on 3GPP TS 38.212 V19.0.0-----------------------

<Unchanged part is omitted>
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
-	 if , where  is configured by higher layer parameter lpwus-PO-NumPerLOPO-to-LO association and  is configured by higher layer parameter lp-SubgroupsNumPerPO subgroupNumber_PO_LPWUS;
-	 if , where  is configured by higher layer parameter lp-SubgroupsNumPerPO subgroupNumber_PO_LPWUS; 
-	For a UE configured with higher layer parameter lpwus-StartRB LP-WUS_startRB_CONNECTED and operating in the RRC_CONNECTED state, the wake-up information bit sequence  is the binary sequence of the codepoint as defined by Clause 10.4D of [5, TS38.213], where  is the most significant bit, isprovided by the higher layer parameter lpwus-NumOfBits Num_info_bits_WUS_CONNECTED.


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



Both TP4 and TP5 provides RRC parameter alignment on Starting PRB for LP-WUS for section 7.4 in TS 38.212. In addition, TP5 provides RRC parameter alignment for other parameters in this section.   
[FL1] Proposal 3.1-2: Adopt TP5 to section 7.4, TS 38.212 in principle:
	Company
	Y/N
	Comments

	
	
	




TP to Update higher-layer parameter names in section 7.4.2.1 and 7.4.2.2 in TS 38.212 with TS 38.331
TP6: [Samsung]
	---------------------------------Start of Text Proposal on 3GPP TS 38.212 V19.0.0-----------------------

<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.
The output bit sequence after rate matching is denoted as .


[bookmark: _Toc201842564]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 .
[bookmark: _Hlk196325622]If the number of sequences configured by higher layer parameter lpwus-OverlaidSeqNum or lpwus-OverlaidSeqNum-SCS-60kHz or lpwus-OverlaidSeqNum-SCS-120kHz LP-WUS_num_overlaidSeq_CONNECTED or LP-WUS_num_overlaidSeq_IDLE/INACTIVE, 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 .

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



[FL1] Proposal 3.1-3: Adopt TP6 to section 7.4.2.1 and 7.4.2.2, TS 38.212 in principle:
	Company
	Y/N
	Comments

	
	
	




3.2. Others
TP 7: Add definition of OOK-On symbol and OOK-Off symbol for LP-WUS waveform generation in TS 38.211[ZTE]
	[bookmark: _Hlk214583069]<Unchanged part is omitted>
[bookmark: _Toc219318497]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 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.
<Unchanged part is omitted>
[bookmark: _Toc219318500]7.4.5.1	Sequence generation
[bookmark: _Toc219318501]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 and the configuration index by the higher-layer parameter lpss-BinarySeqIndex, where  symbols includes OOK ON symbols if  OOK OFF symbols if  .

Table 7.4.5.1.1-1: The sequence  for .
	Configuration
	Length 6
	Length 8

	0
	[1 0 1 0 1 0]
	[1 0 1 0 0 1 0 1]

	1
	[0 1 0 1 0 1]
	[1 0 1 0 1 0 0 1]

	2
	[1 0 0 1 0 1]
	[1 0 0 1 0 1 0 1]

	3
	[1 0 1 0 0 1]
	[0 1 0 1 0 1 0 1]



Table 7.4.5.1.1-2: The sequence  for .
	Configuration
	Length 12
	Length 16

	0
	[1 0 0 1 1 0 0 1 1 0 0 1]
	[1 0 0 1 0 1 0 1 1 0 0 1 1 0 0 1]

	1
	[0 1 1 0 1 0 0 1 1 0 0 1]
	[1 0 0 1 1 0 0 1 0 1 1 0 0 1 0 1]

	2
	[0 1 1 0 0 1 1 0 1 0 0 1]
	[1 0 0 1 1 0 1 0 0 1 0 1 1 0 0 1]

	3
	[0 1 1 0 0 1 0 1 1 0 0 1]
	[1 0 1 0 0 1 1 0 0 1 1 0 0 1 0 1]



Table 7.4.5.1.1-3: The sequence  for .
	Configuration
	Length 16
	Length 32

	0
	[0 1 1 0 1 0 0 1 1 0 1 0 1 0 1 0]
	[0 1 0 1 1 0 1 0 1 0 1 0 1 0 0 1 1 0 1 0 0 1 1 0 0 1 1 0 0 1 0 1]

	1
	[0 1 1 0 1 0 1 0 1 0 0 1 1 0 1 0]
	[0 1 1 0 0 1 0 1 0 1 1 0 0 1 0 1 1 0 0 1 1 0 1 0 1 0 1 0 0 1 0 1]

	2
	[1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 1]
	[0 1 0 1 0 1 0 1 1 0 1 0 1 0 0 1 1 0 1 0 1 0 0 1 1 0 1 0 0 1 1 0]

	3
	[1 0 1 0 1 0 0 1 1 0 1 0 0 1 1 0]
	[0 1 0 1 0 1 1 0 0 1 0 1 1 0 1 0 0 1 1 0 0 1 1 0 1 0 1 0 0 1 0 1]


<Unchanged part is omitted>




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 :
	;
	;



[FL1] Question 3.2-3: Do you support 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.
	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 idle mode
4.1. LP-SS occasion determination 
TP1: Add description for DL slot to avoid mis-understood that LP-SS can exist only in TDD band [Huawei]. 
Clarify the definition of downlink slot in TS 38.213. First clarify a downlink slot is a slot with all symbols as downlink. For FDD band, UE can know that all symbols can be downlink by default. For TDD band, the information can be indicated by tdd-UL-DL-ConfigurationCommon.
	---------------------------------Start of Text Proposal on 3GPP TS 38.213 V19.0.0-----------------------

<Unchanged part is omitted>
10.4C	PDCCH monitoring activation by WUS in RRC_IDLE/RRC_INACTIVE
<Unchanged part is omitted>
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 the start of a system frame with SFN 0, provided by lpss-periodicityoffset. Within a period of LPSS reception occasions, LPSS reception occasions are in a set of  consecutive slots that have all symbols indicated as downlink, which can be indicated 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.
<Unchanged part is omitted>
--------------------------------------End of Text Proposal on 3GPP TS 38.213 V19.0.0 ------------------



[FL1] Question 4.1-1: Do you support the proposed modification above?
	Company
	Support or not 
	Comments

	
	
	


 
5. LP-WUS operation for connected mode
5.1. No symbol gap between two consecutive WUS MOs (same as for idle/inactive mode)     
Background: 
	Conclusion@RAN1#123 meeting
For Both RRC connected mode and idle/inactive mode, Regarding the minimum gap between two LP-WUS MOs,
· No explicit gap is introduced between two consecutive LP-WUS nominal MOs. 



[OPPO] and [vivo] proposed following TPs for idle/inactive and connected mode to clarify that no explicit gap is introduced between two consecutive LP-WUS nominal MOs. 
TP#1 from [OPPO]
	Reasons for change
	In current TS 38.213, 
· how to determine the start time location of the subsequent WUS monitoring occasions within one LO is not specified.
· how to determine the start time location of the subsequent WUS monitoring occasions for a number of monitoring occasions provided by numMO-Option 1-1 or numMO-perPeriodicity-Option 1-2 is not specified.

	Summary of change
	Clarify that two consecutive WUS monitoring occasions are continuous in time domain, and no explicit gap is introduced between two consecutive WUS monitoring occasions.

	Consequences if not approved
	UE doesn’t know where is the start time location of the subsequent WUS monitoring occasions to monitor LP-WUS within one WUS occasion.

	Text proposals
	10.4C PDCCH monitoring activation by WUS in RRC_IDLE/RRC_INACTIVE
<Unchanged parts 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.
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 first 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]. 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 frame. If the number of WUS monitoring occasions within one WUS occasion is larger than 1, the start of the subsequent WUS monitoring occasion is the first OFDM symbol after the last OFDM symbol of a previous WUS monitoring occasion.
<Unchanged parts omitted>
10.4D PDCCH monitoring activation by WUS in RRC_CONNECTED
<Unchanged parts omitted>
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. If the number of WUS monitoring occasions provided by numMO-Option 1-1 is larger than 1, the start of the subsequent WUS monitoring occasion is the first OFDM symbol after the last OFDM symbol of a previous WUS monitoring occasion. The UE reports a number of milliseconds [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 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. If the number of WUS monitoring occasions provided by numMO-perPeriodicity-Option 1-2 is larger than 1, the start of the subsequent WUS monitoring occasion is the first OFDM symbol after the last OFDM symbol of a previous WUS monitoring occasion. The UE reports a number of milliseconds [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 milliseconds 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. 
<Unchanged parts omitted>



TP#2 from [vivo]
	Reason for change:
	The conclusion of No explicit gap is introduced between two consecutive LP-WUS nominal MOs is not reflected in TS 38.213.

	
	

	Summary of change:
	For both idle/inactive and connected mode operation, clarify there is no time gap between two consecutive nominal WUS MOs.

	
	

	Consequences if not approved:
	Ambiguity for a UE to determine the location of subsequent WUS MOs.

	
*** 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 first 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]. 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 frame. A UE assumes WUS monitoring occasions are consecutive in time.
*** 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-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. A UE assumes WUS monitoring occasions are consecutive in time.
*** Unchanged parts are omitted ***



[FL1] Question 5.1-1: For TP#1 and TP#2 above, which one do you support?  
	Company
	Support TP#1 or TP#2
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



5.2. WUS monitoring for Option 1-2    
[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.
[image: 图形用户界面, 应用程序

AI 生成的内容可能不正确。]
Figure 2 Illustration of LP-WUS monitoring in Option 1-2 in [Samsung]

Corresponding TP is provided as follows
TP#1
	Reason for change: The UE behavior for WUS monitoring after receiving waking-up indication is ambiguous. 
Summary of changes: Add the UE behavior for WUS monitoring after receiving waking-up indication.
Consequence if not approved: The UE behavior for WUS monitoring after receiving waking-up indication is not specified and unclear. 
============================== Start of TP#5 =================================
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 lpwus-PDCCH-MonitoringTimer is provided, after detecting the codepoint, the UE does not need to monitor WUS in the remaining WUS monitoring occasions within the associated time provided by lpwus-TimeOffset1-2.
================================ End of TP#5 =================================



[InterDigital] proposed to capture the following for option 1-2 to clarify the WUS monitoring since a similar procedure is already captured for LP-WUS Option 1-1 in the specifications TS 38.213 Section 10.4D.
TP#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]



[FL1] Question 5.2-1: For TP#1 and TP#2 above, which one do you support?
	Company
	Support TP#1 or TP#2
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



5.3. Case where MR/LP-WUR cannot work simultaneously
Background
	Conclusion
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

Conclusion 
For RRC connected, for the case where the time gap in TDD UL/DL switching outside active time overlaps with LP-WUS MO, a UE may not monitor LP-WUS. 
· No specification changes.

Conclusion
For RRC connected, for the case where measurement resource refers to CSI-RS/SSB or the measurement gap outside active time overlaps with LP-WUS MO, a UE may not monitor LP-WUS. 
· No specification changes.

Conclusion
For RRC connected, for the case where UE doesn’t monitor LP-WUS during DTX inactive period, the UE follows the same behavior as UE is unable to monitor LP-WUS as specified in TS 38.321 section 5.7



[HW] proposed to capture the case where UE is performing L1-RSRP/CSI measurement/reporting as LP_WUR/MR collision case. Following TP is proposed:   
	Reason for change:
	RAN1 has agreed that RAN1 assumes that UE is not able to operate LR and MR simultaneously in Rel-19. In RAN2 spec, the collision cases for active-time, measurement gaps, MUSIM gaps, BWP switching, and BFR are specified.
However, the case when UE is performing L1-RSRP/CSI measurement/reporting is missing.

	
	

	Summary of change:
	Add the description to reflect ‘UE is not required to monitor LP-WUS in the symbols where UE receives CSI-RS or report CSI if the UE is configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI’ in TS38.213.

	
	

	Consequences if not approved:
	The UE behaviour is not clear. It may be misunderstood that the UE is required to monitor LP-WUS in the symbols where UE receives CSI-RS or report CSI.

	
*** 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. 
A UE is not required to monitor WUS in the symbols where the UE receives CSI-RS or report CSI if the UE is configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI.
*** Unchanged parts are omitted ***



From FL: Based on last meeting’s conclusion as below, no specification change is required.
Conclusion@RAN1#123 meeting
For RRC connected, for the case where measurement resource refers to CSI-RS/SSB or the measurement gap outside active time overlaps with LP-WUS MO, a UE may not monitor LP-WUS. 
· No specification changes.

[FL1] Question 5.3-1: what’s your opinion on this TP?
	Company
	Y/N
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



5.4. Others
[Huawei] proposed for connected mode WUS operation, if the CORESET/SS and LP-WUS overlap in frequency domain, the symbols of that CORESET/SS are unavailable symbols for WUS MO. Following TP is proposed:   
	Reason for change:
	RAN1 has agreed that RAN1 assumes that UE is not able to operate LR and MR simultaneously in Rel-19. In RAN2 spec, the collision cases for active-time, measurement gaps, MUSIM gaps, BWP switching, and BFR are specified.
However, the case when UE is performing L1-RSRP/CSI measurement/reporting is missing.

	
	

	Summary of change:
	Add the description to reflect ‘UE is not required to monitor LP-WUS in the symbols where UE receives CSI-RS or report CSI if the UE is configured by higher layer parameter ps-TransmitOtherPeriodicCSI or lpwus-TransmitOtherPeriodicCSI’ in TS38.213.

	
	

	Consequences if not approved:
	The UE behaviour is not clear. It may be misunderstood that the UE is required to monitor LP-WUS in the symbols where UE receives CSI-RS or report CSI.

	
*** Unchanged parts are omitted ***
10.4D	PDCCH monitoring activation by WUS in RRC_CONNECTED
*** Unchanged parts are omitted ***
<Unchanged part is 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
-  the symbol overlapping with a configured common search space whose associated CORESET overlaps with at least one PRB of WUS in frequency domain.
*** Unchanged parts are omitted ***


 
[FL1] Question 5.4-1: what’s your opinion on the TP above?
	Company
	Support or not 
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



[Offino] proposed to clarify the assumption for QCL information during WUS monitoring before applying the indicated TCI state by updating the existing clause 5.1.5 to add WUS in addition to CSI-RS and DMRS of PDSCH/PDCCH in TS 38.214.  
	Reason for change:  
The UE assumption on QCL information before applying an indicated TCI state is not yet described in specification.    
Summary of Change:    
Clarify the assumption for QCL information during WUS monitoring before applying the indicated TCI state by updating the existing clause 5.1.5 to add WUS in addition to CSI-RS and DMRS of PDSCH/PDCCH. 
Consequences if not approved: 
Unclear UE behaviour for WUS monitoring prior to applying an indicated TCI state. 


	After a UE receives an initial higher layer configuration of dl-OrJointTCI-StateList where more than one TCI-State can be used as an indicated TCI state and before application of an indicated TCI state from the configured TCI states:
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH that are not received during the RACH procedure, WUS, and the CSI-RS applying the indicated TCI state are quasi co-located with the reference signal(s) in the CandidateTCI-State indicated in the LTM Cell Switch Command MAC CE [10, 38.321] if applicable, otherwise.
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH, WUS, and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure
-----------------------------------------------------text omitted-----------------------------------------------------
After a UE receives a higher layer configuration of dl-OrJointTCI-StateList where more than one TCI-State can be used as an indicated TCI state as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before applying an indicated TCI state from the configured TCI states:
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH, WUS, and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331].


 
[FL1] Proposal 5.4-2: Adopt the above TP to Clause 5.1.5, TS 38.214 in principle.
	Company
	Y/N
	Comments

	
	
	

	
	
	

	 
	
	

	
	
	

	
	
	



5.5. 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-----------------------



[FL1] Proposal 5.5-1: 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-----------------------




Ericsson proposed following TPs for RRC parameter name alignment
TP#1
	---------------------------------Start of Text Proposal on 3GPP TS 38.213 V19.0.0-----------------------
<Unchanged parts are omitted>
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 the start of 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. 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 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 a time unit of one slot and, 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 parts are omitted>
--------------------------------------End of Text Proposal on 3GPP TS 38.213 V19.0.0 ------------------




TP#2 
	---------------------------------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 dl-OrJointTCI-StateList, the UE receives WUS based on the quasi co-location information of the TCI states provided by dl-OrJointTCI-StateList, indicated by a most recent DCI format or MAC CE, after a respective application time in clause 5.1.5 [6, TS 38.214]; 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 milliseconds [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 milliseconds [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 milliseconds. 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. 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_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 a time unit of one slot and, 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 ------------------



Samsung proposed following TPs for RRC parameter name alignment
TP#3
	Reason for change: RRC parameter names are not aligned with TS 38.331. 
Summary of changes: Align RRC parameter names with TS 38.331.
Consequence if not approved: RRC parameter names are not aligned with TS 38.331. 
=============================== Start of TP #3 ================================
[bookmark: _Toc209629573]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 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
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 the start of a system frame with SFN 0, provided by 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 lpwus-LPSS-BeamSubset, the UE receives LPSS/WUS based on the quasi co-location properties of transmitted SS/PBCH blocks indicated by 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 lpwus-MO-NumPerLO, 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 lpwus-AvailableSlot in LowPowerConfig, 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 lpwus-AvailableSymbol in LowPowerConfig, 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 lpwus-AvailableSlot, the UE assumes that all time units are available for the UE to monitor WUS. If the UE is not provided lpwus-AvailableSymbol, the UE assumes a time unit of one slot and, 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 lpwus-NominalMoDuration in LowPowerConfig. 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 lpwus-ActualDuration in LowPowerConfig, the UE does not monitor WUS in the WUS monitoring occasion. The UE monitors WUS in a WUS monitoring occasion over the earliest available 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 lpwus-PO-NumPerLO. A first 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]. The first WUS monitoring occasion of a WUS occasion starts at an offset provided by lpwus-OffsetFirstMoWithinLo relative to the start of the first frame. 
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 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; 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.
================================== End of TP #3 ============================




TP#4
	Reason for change: RRC parameter names and structures are not aligned with TS 38.331. 
Summary of changes: Align RRC parameter names and structures with TS 38.331.
Consequence if not approved: RRC parameter names and structures are not aligned with TS 38.331. 
=============================== Start of TP #4 ===============================
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 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 lpwus-Codepoint 
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 dl-OrJointTCI-StateList, the UE receives WUS based on the quasi co-location information of the TCI states provided by dl-OrJointTCI-StateList, indicated by a most recent DCI format or MAC CE, after a respective application time in clause 5.1.5 [6, TS 38.214]; 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 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.
When lpwus-PDCCH-MonitoringTimer is not provided, a UE can be provided by lpwus-MO-1-1 a periodicity and a time offset, 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 lpwus-TimeOffset1-1, and monitors WUS for a number of monitoring occasions provided by lpwus-NumOfMO-1-1. The UE reports a number of milliseconds [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].
When lpwus-PDCCH-MonitoringTimer is provided, a UE can be provided by lpwus-MO-1-2 a periodicity and a time offset, 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 lpwus-NumOfMO-1-2. The UE reports a number of milliseconds [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 lpwus-PDCCH-MonitoringTimer would start, is no smaller than the reported number of milliseconds If the UE determines to monitor PDCCH based on a detected WUS, the UE starts lpwus-PDCCH-MonitoringTimer [11, TS 38.321] after a time, provided by lpwus-TimeOffset1-2, 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 lpwus-AvailableSlot in LPWUS-Config, 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 P, 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/P periods is a first symbol in frame  mod 4 = 0. The UE can be additionally provided, by lpwus-AvailableSymbol in LPWUS-Config, 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 lpwus-AvailableSlot, the UE assumes that all time units are available for the UE to monitor WUS. If the UE is not provided lpwus-AvailableSymbol, the UE assumes a time unit of one slot and, 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 lpwus-NominalMoDuration in LPWUS-Config. 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 lpwus-ActualDuration in LPWUS-Config, the UE does not monitor WUS in the WUS monitoring occasion. The UE monitors WUS in a WUS monitoring occasion over the earliest available 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. 
=============================== End of TP #4 ===============================




It seems the two TPs from [Ericsson] are not based on the latest specification. Therefore, FL proposed to adopt the two TPs from [Samsung] for RRC alignment.  
[FL1] proposal 5.5-2: Adopt TP3 and TP4 from [Samsung] to section 10.4C and 10.4D, TS 38.213 in principle:
	Company
	Y/N
	Comments
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2. Appendix : Proposals from contributions

R1-2600082_Huawei, HiSilicon
Proposal 1: 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 2: Adopt the above TP#1. 
Proposal 3: Adopt the above TP#2.
Proposal 4: If the CORESET/SS and LP-WUS overlap in frequency domain, the symbols of that CORESET/SS are unavailable.
Proposal 5: Adopt the above TP#3.

R1-2600173_OPPO
Proposal 1: Adopt the Text Proposal 1 in 2.1.
Proposal 2: Adopt the Text Proposal 2 in 2.2.

R1-2600214_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 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 3	Adopt the text proposal in Section 4 of this paper regarding RRC parameter names.



R1-2600476_vivo
In this contribution, we discussed the remaining issues for LP-WUS operation. The proposed TP are summarized as following:
Proposal 1: Adopt the following TP in TS 38.213.
	Reason for change:
	The conclusion of No explicit gap is introduced between two consecutive LP-WUS nominal MOs is not reflected in TS 38.213.

	
	

	Summary of change:
	For both idle/inactive and connected mode operation, clarify there is no time gap between two consecutive nominal WUS MOs.

	
	

	Consequences if not approved:
	Ambiguity for a UE to determine the location of subsequent WUS MOs.

	
*** 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 first 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]. 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 frame. A UE assumes WUS monitoring occasions are consecutive in time.
*** 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-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. A UE assumes WUS monitoring occasions are consecutive in time.
*** Unchanged parts are omitted ***




R1-2600529_InterDigital, Inc.
Proposal 1: Adapting SSSG operation based on activating LP-WUS operation is not supported.   
Proposal 2: Support TP#1 for LP-WUS monitoring Option 1-2. 

R1-2600597_Ofinno
Proposal 1: Endorse TP#1 to TS 38.214 in Annex A.  

	Reason for change:  
The UE assumption on QCL information before applying an indicated TCI state is not yet described in specification.    
Summary of Change:    
Clarify the assumption for QCL information during WUS monitoring before applying the indicated TCI state by updating the existing clause 5.1.5 to add WUS in addition to CSI-RS and DMRS of PDSCH/PDCCH. 
Consequences if not approved: 
Unclear UE behaviour for WUS monitoring prior to applying an indicated TCI state. 

	After a UE receives an initial higher layer configuration of dl-OrJointTCI-StateList where more than one TCI-State can be used as an indicated TCI state and before application of an indicated TCI state from the configured TCI states:
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH that are not received during the RACH procedure, WUS, and the CSI-RS applying the indicated TCI state are quasi co-located with the reference signal(s) in the CandidateTCI-State indicated in the LTM Cell Switch Command MAC CE [10, 38.321] if applicable, otherwise.
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH, WUS, and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure
-----------------------------------------------------text omitted-----------------------------------------------------
After a UE receives a higher layer configuration of dl-OrJointTCI-StateList where more than one TCI-State can be used as an indicated TCI state as part of a Reconfiguration with sync procedure as described in [12, TS 38.331] and before applying an indicated TCI state from the configured TCI states:
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH, WUS, and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331].




R1-2600730_Samsung
Proposal 1: For LP-WUS and LP-SS design:  
· Adopt TP#1 as part of an alignment CR for TS 38.211.
· Adopt TP#2 as part of an alignment CR for TS 38.212.
Proposal 2: For LP-WUS operation in IDLE/INACTIVE modes: 
· Adopt TP#3 as part of an alignment CR for TS 38.213.
Proposal 3: For Option 1-2, support Alt 1 and adopt TP#5 for TS 38.213.
· Alt 1: after the reception of wake-up indication, a UE does not need to monitor LP-WUS in the remaining MOs within the time period given by lpwus-TimeOffset1-2.
· Alt 2: RAN1 concludes that it is up to UE implementation whether to continue to monitor LP-WUS in the remaining MOs within the time period given by lpwus-TimeOffset1-2 after the reception of wake-up indication, and it will be up to RAN2 to decide whether to specify the UE behavior on restarting the timer given by lpwus-PDCCH-MonitoringTimer.
Proposal 4: For LP-WUS operation in CONNECTED modes:
· Adopt TP#4 as part of an alignment CR for TS 38.213.
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