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8.6 Maintenance on Low-power wake-up signal and receiver for NR (LP-WUS/WUR)
Note: Maximum one contribution per company/organization/university. For efficient review, please use the following sections in your contribution corresponding to the maintenance issues, if any:
· LP-WUS and LP-SS design
· LP-WUS operation in IDLE/INACTIVE modes
· LP-WUS operation in CONNECTED modes

[124-R19-LP-WUS] Email discussion on LP-WUS – Xueming (vivo)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc 

R1-2601501	Session Notes of AI 8.6	Ad-Hoc Chair (NTT DOCOMO, INC.)

R1-2601580	Summary #1 of maintenance on Low-power wake-up signal and receiver for NR (LP-WUS/WUR)	Moderator (vivo)

Agreement:
Adopt the following TP to section 7.4.5.1.1, TS 38.211 as alignment CR
---------------------------------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.
<Unchanged part is omitted>
--------------------------------------End of Text Proposal on 3GPP TS 38.211 V19.0.0 ------------------


Agreement:
Adopt the following TP to section 7.4.5.1.2, TS 38.211 as alignment CR
	---------------------------------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 ------------------


   
Agreement:
Adopt the following TP to section 7.4, TS 38.212 as alignment CR
	-------------------------------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 ------------------



Agreement:
Adopt the following TP to section 7.4.2.1 and 7.4.2.2, TS 38.212 as alignment CR
	---------------------------------Start of Text Proposal on 3GPP TS 38.212 V19.0.0-----------------------

<Unchanged part is omitted>
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 .


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 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 ------------------



Agreement: 
Adopt the following TP to section 10.4C TS 38.213 in principle
	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.

	---------------------------------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
*** 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 per periodicity 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 per periodicity are consecutive in time.
*** Unchanged parts are omitted ***
---------------------------------End of Text Proposal on 3GPP TS 38.213 V19.0.0-----------------------


Draft CR is endorsed in R1-260xxxx
Final CR is endorsed in R1-260xxxx


Agreement: 
Adopt the following TP to Clause 5.1.5, 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. 


	---------------------------------Start of Text Proposal on 3GPP TS 38.214 V19.0.0-----------------------
<Unchanged part is omitted>
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
<Unchanged part is 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].
<Unchanged part is omitted>
---------------------------------End of Text Proposal on 3GPP TS 38.214 V19.0.0-----------------------


Final CR is endorsed in R1-260xxxx


R1-2600082	Maintenance on  LP-WUS/WUR	Huawei, HiSilicon
R1-2600173	WUS monitoring occasions for LP-WUS/WUR	OPPO
R1-2600214	Maintenance on low-power wake-up signal and receiver for NR	Ericsson
R1-2600476	Maintenance on NR Rel-19 LP-WUS	vivo
R1-2600529	Maintenance on LP-WUS operation	InterDigital, Inc.
R1-2600597	Maintenance of LP-WUS Operation	Ofinno
R1-2600730	Maintenance on low-power wake-up signal and receiver for NR	Samsung
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