3GPP TSG RAN meeting #95-e									     RP-220747
Electronic Meeting, March 17 - 23, 2022                                                   
Status Report to TSG
Agenda item: 9.5.2.3 UE power saving enhancements for NR [RAN2 WI: NR_UE_pow_sav_enh]
	WI / SI Name
	UE power saving enhancements for NR

	included in this status report
	Study Item: 
-
	Core part: 
Yes
	Performance part:
Yes
	Testing part:
-

	Acronym
	NR_UE_pow_sav_enh

	Unique ID
	860047

	TSG Tdoc of latest approved WI/SI description (if any)
	
RP-212630

	Target Completion Date
(indicate if changed)
	Study Item: 
-
	Core part: 03/2022
	Performance part: 09/2022
	Testing part: 
-

	Overall Completion level
	Study Item: 
-
	Core part: 
Overall: 100% 

	Performance Part: Overall: 35% 

	Testing part: 
-


Note: Overall completion level percentage numbers should use one of the colors below:
· xx%: Normal progress, no RAN plenary action needed
· xx%: Progress behind schedule, may need RAN plenary intervention. If so, SR should clearly define requested action
· xx%: Progress critically behind, RAN plenary shall intervene. SR should define requested action

Source:
	Leading WG
	RAN2

	Rapporteur
	Name
	Weide Wu (RAN2, RAN1, RAN4)

	
	Company
	MediaTek Inc.

	
	Email
	weide.wu@mediatek.com

	Rapporteur
	Name
	Dapeng Li (RAN3)

	
	Company
	ZTE

	
	Email
	dapeng@zte.com.cn  



1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table: N/A


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
	Relating to scope item 1) – a):
1) Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1, RAN3]
a) Study and specify paging enhancement(s) to reduce unnecessary UE paging receptions, subject to no impact to legacy UEs [RAN2, RAN1, RAN3]
· NOTE: RAN1 to check and update, if needed, evaluation methodology in RAN1 #102-e meeting
The following agreements are achieved:

	RAN1 #107-bis-e Meeting

Agreement
A new PEI-RNTI is supported for DCI format 2_7. 
The following text proposals are adopted:
	TS 38.213 section 10.1:
<Unchanged text is omitted>
-	a Type2A-PDCCH CSS set configured by peiSearchSpace in DownlinkConfigCommonSIB for a DCI format 2_7 with CRC scrambled by a PEI-RNTI on the primary cell of the MCG
<Unchanged text is omitted>


	TS 38.213 section 10.4B:
<Unchanged text is omitted>
A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 with CRC scrambled by PEI-RNTI or a DCI format 1_0 with CRC scrambled by P-RNTI includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an association to a bit of the bitmap. 
<Unchanged text is omitted>



Agreement
For whether and how to accommodate PEI-O location determination for the case POnumPerPEI is smaller than Ns, decide one of the following alternatives
· Alt-2: It is supported, and UE applies the single value in PEI-F_offset for the frame-level offset and the -th value out of  configured values in firstPDCCH-MonitoringOccasionOfPEI-O for the symbol-level offset
Note: The number of PO mapping to one PEI should be multiple of Ns when POnumPerPEI is larger than Ns

Agreement
For PEI-O location determination:
· Range of PEI-F_offset, in unit of frame, is 
· Range of firstPDCCH-MonitoringOccasionOfPEI-O, in unit of symbol, is decided as one of the following alternatives:
· Alt-1: The same value range as firstPDCCH-MonitoringOccasionOfPO 

[bookmark: _Hlk93657669]Agreement
For the value PEI-RNTI, decide one of the following:
· Alt-1: PEI-RNTI is of fixed value, and value design is up to RAN2.

Conclusion
For a UE supporting R17 paging enhancement feature, it is up to UE implementation whether the UE monitors the MO(s) for a PEI.
· If UE decides to not to monitor PEI, it has to monitor UE’s PO as defined in 38.304.
· Note: No specification impact

Agreement
· The PDCCH monitoring occasions defined by peiSearchSpace colliding with UL symbols are omitted from the determination of the PEI monitoring occasions. The PDCCH monitoring occasions for PEI which do not overlap with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from zero starting from the first PDCCH monitoring occasion for PEI in the PEI-O.

Agreement
The transmission power of PEI is based on the same determination method as paging PDCCH, and the following TP is adopted.
	.............................................................. Text Proposal for 38.213..............................................................................
4.1          Cell search
Cell search is the procedure for a UE to acquire time and frequency synchronization with a cell and to detect the physical layer Cell ID of the cell.
A UE receives the following synchronization signals (SS) in order to perform cell search: the primary synchronization signal (PSS) and secondary synchronization signal (SSS) as defined in [4, TS 38.211]. 
A UE assumes that reception occasions of a physical broadcast channel (PBCH), PSS, and SSS are in consecutive symbols, as defined in [4, TS 38.211], and form a SS/PBCH block. The UE assumes that SSS, PBCH DM-RS, and PBCH data have same EPRE. The UE may assume that the ratio of PSS EPRE to SSS EPRE in a SS/PBCH block is either 0 dB or 3 dB. If the UE has not been provided dedicated higher layer parameters, the UE may assume that the ratio of PDCCH DMRS EPRE to SSS EPRE is within -8 dB and 8 dB when the UE monitors PDCCHs for a DCI format 1_0 with CRC scrambled by SI-RNTI, P-RNTI, or RA-RNTI, and DCI format 2_7 with CRC scrambled by PEI-RNTI.
............................................................... Text Proposal for 38.213..................................................................................



Agreement
UE expects at most one PEI outcome from each PDCCH monitoring occasion of PEI-O, and the following text proposal is adopted.
	Section 10.1 of TS 38. 213
*** Unchanged text is omitted ***
If a UE is provided
-     one or more search space sets by corresponding one or more ofsearchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation,pagingSearchSpace, peiSearchSpace, ra-SearchSpace, or a CSS set byPDCCH-Config, and 
-     a SI-RNTI, a P-RNTI, a PEI-RNTI, a RA-RNTI, a MsgB-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with the RNTI per slot.
*** Unchanged text is omitted ***



Agreement
If one PEI-O is associated with POs of 2 PFs,
· The two PFs are consecutive PFs configured in SIB
· FFS: two PFs are consecutive PFs within the same paging cycle
· Note: As an example, SFN of the first PF of the PF(s) associated with the PEI-O can be obtained by: (SFN of UE’s PF) - 

Agreement
· LS to RAN2 for sharing agreements with potential RAN2 specification impacts
· Draft LS in R1-2200788

Conclusion
· For Rel-17, inclusion of SI change indication or ETWS/CMAS notification in DCI format 2_7 is not supported.

Conclusion 
For Rel-17 DCI format 2_7, 
· Explicit starting position configuration for paging indication field or TRS availability indication field is not supported.
· Paging indication field starts from the first bit, and TRS availability indication field starts from the next bit after the end of the paging indication field
· UE does not expect the total size of paging indication filed and TRS availability indication field is larger than the DCI payload size

Working assumption
· SearchSpaceId = 0 can be configured forpeiSearchSpace for the case of CORESET multiplexing pattern 2 or 3

Agreement
· Draft LS R1-2200788 is endorsed in principle
· Include above working assumption in the LS on paging enhancement to RAN2
Agreement
· Final LS R1-2200800 is endorsed.


	RAN1 #108-e meeting

Conclusion
For Rel-17, the following for paging early indication design are not supported:
· Multipe PEI-Os for one PO
· UE assistance information for preferred offset between PEI-O and PO
· Different PEI configurations for different devices types

Agreement
The following TP for 38.202-h00, subclause 6 to reflect reception type with PEI-RNTI is endorsed.
<Begin TP for 38.202-h00, subclause 6.2>
Table 6.2-1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	<unchanged rows omitted for brevity>

	P
	PDCCH
	CI-RNTI
	N/A
	 

	Q
	PDCCH
	PEI-RNTI
	N/A
	Note1


 
Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or (C1 or Q) and/or D0) + F0
	 
	 
	Note 1

	2. RRC_INACTIVE

	A + (B and/or (C1 or Q)  and/or D0) + F0
	 
	 
	Note 1

	< unchanged rows omitted for brevity>


<End TP for 38.202-h00, subclause 6.2>

Agreement 
For the alignment with the following RAN2#116bis-e agreements,
	    Both subgroupNumPerPO and Nsg-UEID range from 1 to 8.
    If network supports PEI but not subgrouping, the wholeSubgroupConfig-r17 is absent. The parameter subgroupsNumPerPO is mandatory present if subgroupConfig-r17 is configured.



· Adopt following TP to TS38.213 Section 10.4:
	TS38.213v17.0.0]
10.4  A PDCCH monitoring for early indication of paging
A UE can be provided the following for detection of a DCI format 2_7 in RRC_IDLE state or in RRC_INACTIVE state [12, TS 38.331]
-     a search space set, by peiSearchSpace, to monitor PDCCH for detection of DCI format 2_7 according to a Type2A-PDCCH CSS set as described in clause 10.1
-     a number of frames, by PEI-F_offset, from the start of a first paging frame of paging frames associated with a number of PDCCH monitoring occasions for DCI format 2_7 [17, TS 38.304] to the start of a frame
-     a number of symbols, by firstPDCCH-MonitoringOccasionOfPEI-O, from the start of the frame to the start of the first PDCCH monitoring occasion for DCI format 2_7
-     a size, by payloadSizeDCI_format2_7
-     a number of subgroups per paging occasion, , by subgroupsNumPerPO
-     a number of paging occasions associated with the number of PDCCH monitoring occasions for DCI format 2_7, , by PONumPerPEI
A paging indication field of DCI format 2_7 includes  segments of  bits, where  if  and  if is not providedconfigured or . For a subgroup index , , a UE determines a value for the  bit in the paging indication field, where  is a paging occasion index, and , , ,  and  are defined in [17, TS 38.304]. When the value is '1', the UE monitors a paging occasion determined according to [17, TS 38.304]; otherwise, the UE is not required to monitor the paging occasion.




· Adopt following TP to TS38.212 Section 7.3.1.3.8:
	[TS38.212v17.0.0]
7.3.1.3.8           Format 2_7
DCI format 2_7 is used for notifying the paging early indication and TRS availability indication for one or more UEs. 
The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
-     Paging indication field –  bit(s), where
-      is the number of paging occasions configured by higher layer parameter PONumPerPEI as defined in Clause 10.4A in [5, TS 38.213];
-     is the number of sub-groups of a paging occasion configured by higher layer parametersubgroupsNumPerPO, if subgroupsNumPerPO is configured and not set to 0; otherwise  is set to 1.
-     Each bit in the field indicates one UE subgroup of a paging occasion if subgroupsNumPerPOsubgroupsNumPerPO is configured and not set to 0; otherwise each bit in the field indicates the UE group of a paging occasion.
-     TRS availability indication – 1, 2, 3, 4, 5, or 6 bits if TRS-ResourceSetConfig is configured; 0 bits otherwise.
The size of DCI format 2_7 is indicated by the higher layer parameter payloadSizeDCI_format2_7, according to Clause 10.4A of [5, TS 38.213]. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.



Agreement
Adopt the following TP to Section 10 of TS 38.213
	10        UE procedure for receiving control information
*** Unchanged text is omitted ***
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG except for PDCCH monitoring in Type0/0A/2/2A-PDCCH CSS sets where the UE is not required to apply the procedures in this clause for the SCG
-  When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-  When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.
*** Unchanged text is omitted ***




Conclusion
SFN of the first PF of the PF(s) associated with the PEI-O is provided by (SFN of UE’s PF) - 

Agreement
· Confirm the following working assumption:
	Working assumption
SearchSpaceId = 0 can be configured for peiSearchSpace for the case of CORESET multiplexing pattern 2 or 3



· When SearchSpaceId = 0 is configured for peiSearchSpace, subject to SS/PBCH block and CORESET multiplexing pattern 2 or 3, the PDCCH monitoring occasions for PEI-O are same as for RMSI as defined in clause 13 in TS 38.213.
· UE determines first PDCCH MO for PEI-O based on PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O, as previously agreed for the case with SearchSpaceId > 0.
· Note: UE expects the first PDCCH MO for PEI-O determined from PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O is aligned with the MOs for RMSI as defined in clause 13 in TS 38.213.





	Relating to scope item 1) – b):
1) Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1]
b) Specify means to provide potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive-mode UEs, minimizing system overhead impact [RAN1]
· NOTE: Always-on TRS/CSI-RS transmission by gNodeB is not required
The following agreements are achieved:

	RAN1 #107-bis-e Meeting

Agreement
Support a configuration parameter for the number of, X, TRS resources for a TRS resource set at least for FR2
· Applicable values for X: {2, 4}
· For FR1, X is based on configuration parameter with applicable value {2, 4}
Note: Configuration follows restriction specified in sub-clause 5.1.6.1.1 in TS38.214 for connected mode TRS

Agreement
One or more scrambling IDs is configured for a TRS resource set.
· If a single scrambling ID is configured, it applies to all the TRS resources.
· Otherwise, each TRS resource is provided with a scrambling ID.

Agreement
The applicable values:{64, 128, 256, 512} are supported for the validity duration configured by higher layer,  
· Note: If UE is provided a configuration of validity duration longer than 10.24s, and the UE does not support eDRX, it is up to UE implementation whether to assume the validity duration length is no larger than 10.24s

Agreement
UE can receive L1 based signaling for TRS availability indication before the expiration/end of validity duration associated with previous L1 based signaling for TRS availability indication 
· For each bit indicated as ‘1’ in the availability indication field of the current L1 based signaling TRS availability indication, the UE assumes the corresponding TRS resource set(s) are available from the reference point until the end of the validity duration associated with the current L1 based signaling indication.
· For each bit indicated as ‘0’ in the availability indication field of the current L1 based signaling, the UE keeps the existing current assumption on the availability or unavailability of the corresponding TRS resource set(s).
Note: the validity duration for different group of TRS resources sets correspond to different bits in the availability indication field can be different and are maintained independently. 
Note: CATT has concern on the power saving gain based on this agreement.

Agreement
Confirm the following working assumption
Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 

Agreement
The parameter of periodicityAndOffset is used to determine the location of the first slot of TRS resource set.

Agreement
If SIB configures TRS resource, TRS availability indication field is present in DCI format 2_7 (if configured) with CRC scrambled by PEI-RNTI and DCI format 1_0 with CRC scrambled by P-RNTI
Note: Huawei, MTK and ZTE have concern on the agreement.


	RAN1 #108-e Meeting

Agreement
The following TP to TS 38.213 is endorsed
	10.4B   Indication of TRS resources
A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 if configured or and a DCI format 1_0 with CRC scrambled by P-RNTI includes a the TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an association to a bit of the bitmap. The UE can be additionally provided a multiple, by validityDuration, for a number of frames provided bydefaultPagingCycle for TRS resource sets with indicated presence; if validityDuration is not provided, the multiple is equal to 2.
A value of '1' for a bit of the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from [17, TS 38.304] that corresponds to the frame that includes a PDCCH providing the DCI format 2_7, or the DCI format 1_0 with CRC scrambled by P-RNTI, with the TRS availability indication fieldindicating the TRS resource sets, where  is provided by defaultPagingCycle. A value of '0' for a bit of the bitmap is ignored by the UE indicates that the UE keeps existing assumption of the availability or unavailability of associated TRS resource sets. A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than themultiple of the number of frames.
*** Unchanged text is omitted ***



Agreement
The following TP to TS 38.214 is endorsed
	5.1.6.1.1              CSI-RS for tracking
<omitted text>
Each NZP CSI-RS resource, defined in Clause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter TRS-ResourceSet with the following restrictions for a UE in RRC_IDLE or RRC_INACTIVE:
-    the number of periodic NZP CSI-RS resources configured by a TRS-ResourceSet is given by numberOfresources
-    the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), is one of
-     , , or for frequency range 1 and frequency range 2,
-     , , , , ,  or  for frequency range 2.
-     where the first symbol location in a slot is indicated by firstOFDMSymbolInTimeDomainin the TRS-ResourceSet and the second symbol location in a slot isfirstOFDMSymbolInTimeDomain + 4
-    a single port CSI-RS resource with density  given by Table 7.4.1.5.3-1 from [4, TS 38.211].
-    the bandwidth and the frequency location of the NZP CSI-RS resource, is given by the higher layer parameter nrofRBs, startingRB and frequencyDomainAllocation in a TRS-ResourceSet and applies to all resources in a TRS-ResourceSet. The frequencyDomainAllocation configuration is Bandwidth, nrofRBs, and the initial CRB index, startingRB, of the NZP CSI-RS resource configured by TRS-ResourceSet are not restricted by initial DL BWP.
-    UE is not required to receive TRS occasions outside the initial DL BWP.
-    the periodicity for periodic NZP CSI-RS resources, is given by the higher layer parameterperiodicityAndOffset configured by a TRS-ResourceSet, is one of slots where 10, 20, 40, or 80 and where µ is defined in Clause 4.3 of [4, TS 38.211], applies to all resources in a TRS-ResourceSet. The slot offset given by the higher layer parameter periodicityAndOffset configured by a TRS-ResourceSet provides the location of the first slot containing the periodic NZP CSI-RS resources configured by by a TRS-ResourceSet.
-    the UE does not expect the TRS-ResourceSet to be configured with the periodicity of  slots if the bandwidth of NZP CSI-RS resource is larger than 52 resource blocks.
-    the UE may assume the sub-carrier spacing of the NZP CSI-RS resources configured byTRS-ResourceSet to be same as the sub-carrier spacing of the initial DL BWP.
-    powerControlOffsetSS given by a TRS-ResourceSet applies to all resources in a TRS-ResourceSet.
-    the QCL information for periodic NZP CSI-RS resources, is given by the higher layer parameter ssb-Index configured by a TRS-ResourceSet, is a SS/PBCH block, applies to all resources in a TRS-ResourceSet.
-     One or more scramblingIDs where if a single scramblingID is configured, it applies to all NZP-CSI-RS resources in the resource set, otherwise, each NZP-CSI-RS resource is provided with a scramblingID.
-    the UE may assume the following quasi co-location type(s):
-     'typeC' with an SS/PBCH block and, when applicable, 'typeD' with the same SS/PBCH block.
For each TRS-ResourceSet the index of the associated bit in TRS availability indication field [5, TS 38.212], is given by the higher layer parameter indBitID.
<omitted text>



Conclusion
No consensus to support 
· PEI DCI provides L1 availability indication information only for RS resources with QCL references to be the same as for the L1 availability indication occasion 

Conclusion
A UE can receive different TRS availability indication content from PEI and associated paging PDCCH.
· Note: It is up to UE implementation whether UE receives both PEI and the associated paging PDCCH to receive TRS availability indication

Conclusion
No consensus to support
· For PEI based availability indication, the reference time of the start of validity duration follows the reference time for associated monitoring occasion for the paging DCI. 

Agreement
Down-select one of the TPs to clarify the current default DRX cycle used for determining the reference point for start of validity duration for an availability indication 
· Alt1: Adopt TP#1 
· Alt2: Adopt TP#2 
· Note: TRS availability indication transmitted in all PDCCH monitoring occasions of the same PEI-O or PO is same.
· Note: Reference point for TRS availability indication in a given DCI is identical for all UEs regardless of UE specific DRX value.

	
============================= start of TP#1==========================================
10.4B	Indication of TRS resources
<Unchanged text omitted>
A value of '1' for a bit of the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame within the DRX cycle that includes a the PDCCH providing the DCI format 2_7, or the DCI format 1_0 with CRC scrambled by P-RNTI, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. A value of '0' for a bit of the bitmap is ignored by the UE. A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames. 
<Unchanged text omitted>
============================= end of TP#1==========================================

============================= start of TP#2==========================================
10.4B	Indication of TRS resources
<Unchanged text omitted>
A value of '1' for a bit of the bitmap indicates presence of associated TRS resource sets for the multiple of the number of frames, starting from a SFN determined from  [17, TS 38.304] that corresponds to the frame of the DRX cycle associated with the first PDCCH MO of the PEI-O or PO that includes a the PDCCH providing the DCI format 2_7, or the DCI format 1_0 with CRC scrambled by P-RNTI, with the TRS availability indication field indicating the TRS resource sets, where  is provided by defaultPagingCycle. A value of '0' for a bit of the bitmap is ignored by the UE. A UE can receive first and second PDCCHs that provide DCI format 2_7 or DCI format 1_0 with CRC scrambled by P-RNTI that indicate presence of TRS resource sets for the multiple of the number of frames, where the second PDCCH reception after the first PDCCH reception by a time that is smaller than the multiple of the number of frames. 
<Unchanged text omitted>
============================= end of TP#2==========================================




Agreement
TRS-ResourceSetConfig IE is not accounted in determination of available resource elements for PDSCH.

	Relating to scope item 2) – a):
2) Study and specify, if agreed, enhancements on power saving techniques for connected-mode UE, subject to minimized system performance impact [RAN1, RAN4]
a) Study and specify, if agreed, extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time for an active BWP, including PDCCH monitoring reduction when C-DRX is configured [RAN1] 
· NOTE: Rel-15 and Rel-16 available power saving solutions should be supported by the UE and included in the evaluation. RAN1 will ask the confirmation from RAN2 that Rel-15 and Rel-16 available power saving solutions are properly utilized.
The following agreements are achieved:

	RAN1 #107-bis-e Meeting

Agreement
Remove the bracket from following agreement made in RAN1#106bis-E
Agreement (extracted from RAN1#106bis-E)
· For Case 3 (i.e., 3 SSSG switching) , the following is supported
· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors
· ‘00’ is Beh 2
· ‘01’ is Beh 2A
· ‘10’ is Beh 2B
·  ‘11’ is reserved

Agreement
Confirm the following working assumption (extracted from RAN1#107-bis agreements)
Agreement
· For value X in Beh 1A, candidate skipping values are
· Up to [100ms] length is supported,
· The X is configured and indicated in the unit of slot.
· Working assumption for candidate values for X
· {1,2,3,…,20,30, 40, 50, 60, 80, 100} for 15 kHz SCS,
· {1,2,3,…,40, 60, 80, 100, 120,160,200} for 30 kHz SCS,
· {1,2,3,…,80, 120, 160, 200, 240, 320,400} for 60kHz SCS,
· {1,2,3,…,160, 240, 320,400, 480, 640,800} for 120kHz SCS
· FFS: Equal to or longer than the applicable minimum scheduling offset
· FFS: additional symbol level / PDCCH monitoring period level skipping duration

Agreement
· The initial timer value for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 is common and configured per BWP.
· The PDCCHSkippingDurationList-r17 is configured per BWP.

Working Assumption
· The bit length of the candidate skipping values and SSSG switching initial timer values in slots for 480kHz and 960kHz SCS are assumed to be the same as that for 120KHz SCS

Agreement
PDCCH monitoring adaptation is only applied to the individual scheduling cell (including self-scheduling and cross-carrier scheduling)  
Conclusion
For Rel-17 PDCCH monitoring adaptation, the case where single DCI indicates monitoring adaptation for multiple cells is not supported.


Agreement
For PDCCH monitoring adaptation case 1, support at most M = 3 for PDCCH skipping with 2 bits indication.

Agreement
The configuration of PDCCH monitoring adaptation is common for DCI format x-1 and x-2, neither Alt 1 nor Alt 2 is agreed,
· Alt 1: Support RRC parameter configured for the PDCCH monitoring adaptation indication field presence/absence in DCI format x-2.
· Alt 2:  The configuration of PDCCH monitoring adaptation is common for DCI format x-1 and x-2, except skipping duration for DCI format x-2 (i.e., PDCCHSkippingDurationList-r17-x-2 for DCI format x-2). The PDCCH monitoring adaptation indication field for DCI format x-2 is dependent on PDCCHSkippingDurationList-r17-x-2 if configured.

Conclusion
No consensus to introduce non-scheduling DCI based PDCCH monitoring adaptation for Rel-17.


	RAN1 #108 -e Meeting

Agreement
-             The 480kHz and 960kHz SCS are also supported for Rel-17 PDCCH monitoring adaptation.

Agreement
· It is up to B52.6GHz to deicide the values for candidate skipping values and SSSG switching initial timer values.

Agreement
Answer 1 for R1-2200884 (R2-2201960):
Yes, PDCCH skipping can be applied to C-RNTI(s) and MCS-C-RNTI(s) in at least Type3 PDCCH CSS and USS monitored during RAR/MsgB window for RAR/MsgB reception based on RAN1 agreements till RAN1#107bis-e. 

Agreement
Answer 2 for R1-2200884 (R2-2201960):
RAN1 would discuss and conclude how to capture the above RAN2 agreements in RAN1 specification.
o    It is RAN1 understanding  PDCCH skipping  is not applied to perform PDCCH monitoring during RAR window/MsgB window/contention resolution timer or when SR is pending.
·  FFS: If the UE is indicated skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE can stops PDCCH skipping and monitor PDCCH for UL grant (i.e., PDCCH skipping is not activated ).

Agreement
Answer 4 for R1-2200884 (R2-2201960):
        It is RAN1’s understanding that transmission of CSI/SRS is not affected by PDCCH skipping i.e. CSI/SRS is still transmitted during the skipping duration.

Agreement
         It is RAN1 understanding that for DRX operation, 
· As DCP is monitored only outside active time, it cannot be missed due to PDCCH skipping as skipping applies only in active time.
Note: RAN1 is discussing whether PDCCH skipping duration can apply to outside active time.

Agreement
[Draft] LS reply on PDCCH skipping, R1-2202896 is endorsed in principle.

Agreement
Final LS reply on PDCCH skipping, R1-2202905 is endorsed

Agreement
For DCI format 0_1, DCI format 0_2, DCI format 1_1 and DCI format 1_2,     
· 1 or 2 bits, if PDCCHSkippingDurationList is not configured and if searchSpaceGroupIdList-r17 is configured
-     1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-     2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
Note: Same as in existing specifications, specifications allow gNB to configure a search-space set with zero PDCCH candidates.  
Agreement
If a UE is provided group indexes for a Type3-PDCCH CSS set or a USS set by searchSpaceGroupIdList-r17 and a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring on a serving cell and the timer is running, the UE
· Resets the timer after a slot of the active DL BWP of the serving cell when the UE detects a DCI format in a PDCCH reception in the slot with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI
· Otherwise, decrease the timer value by one after each slot.
· Note: There is no timer for SSSG switching is running for UE in SSSG#0
 
Working Assumption
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B),  
· the UE applies SSSG switching on an active BWP of the serving cell at a first slot that is at least Pswitch symbols after the last symbol of the PDCCH reception
· FFS: a minimum applicable scheduling offset is configured in the BWP
· Note: Pswitch is defined in Table 10.4-1 in TS38.213 
 
Agreement
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating PDCCH skipping (i.e., Beh 1A), select one of the following schemes 
· Alt 1a: the UE applies Beh 1A on an active BWP of the serving cell at the first slot after the last OFDM symbol of the PDCCH reception 
· FFS: a minimum applicable scheduling offset is configured in the BWP
· FFS: whether the UE will monitor PDCCH when DRX Retransmission timer is running

Agreement
-     When the timer expires, the UE monitors PDCCH on the serving cell according to search space sets with group index 0 in a slot 
· no earlier than [application delay] after the slot where timer expires and
· if PDCCH skipping is being applied, no earlier than in slot where PDCCH skipping duration expires.

Working assumptions:
· When the UE receives DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication' field in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
· If SSSG timer expires in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.




2.1.2	Remaining open issues
RAN1 processed maintenance work in RAN1 #107-bis-e and #108-e meetings for resolving identified issues and generating necessary corrections to the RAN1 related specifications. RAN1 will continue maintenance work with particular focus on cross-WG and cross-feature related issue(s), if identified.

2.2	RAN2
2.2.1	Agreements
	Relating to scope item 1) - a) 
1) Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1, RAN3]
a) Study and specify paging enhancement(s) to reduce unnecessary UE paging receptions, subject to no impact to legacy UEs [RAN2, RAN1, RAN3]
· NOTE: RAN1 to check and update, if needed, evaluation methodology in RAN1 #102-e meeting
The following agreements are achieved:

	RAN2 #116bis-e Meeting

RAN configuration (of subgrouping) includes the two parameters Nsg-UEID (number of UEID-based subgroups) and subgroupsNumPerPO (total number of subgroups in a PO):
- If only CN-assigned subgrouping is used, subgroupsNumPerPO is present (the value then equals to the number of CN-assigned subgroups), and Nsg-UEID is absent.
- If only UEID-based subgrouping is used, subgroupsNumPerPO and Nsg-UEID are present, and Nsg-UEID has the same value as subgroupsNumPerPO.
- If both subgrouping methods are used, both subgroupsNumPerPO and Nsg-UEID are present, and 0 < Nsg-UEID < subgroupsNumPerPO.
RAN2 aims to Support PEI and subgrouping with eDRX. FFS the impact. 
RAN2 assumes that there is no particular impact to Uu signalling to support RAN sharing. It is further assumed that Core Networks must have consistent policy if subgrouping is used by multiple Core Networks. 
RAN2 assumes that PEI can be used “without” subgrouping. FFS whether the bits in the PEI for subgrouping then need to have any particular meaning, or whether this would be done by just having one subgroup. 
RAN2 assumes that PEI monitoring can not be specifically enabled/disabled for individual UEs.

PEI subgroup indices are allocated to CN-assigned subgroups first. The 1st bit in the PEI bitmap corresponds to the CN-assigned subgroup #1, 2nd bit in the bitmap corresponds to the CN-assigned subgroup #2, and so on. After CN-assigned subgroups, the subsequent bits, if any, correspond to the UEID-based subgroup #1, #2, and so on.
Both subgroupNumPerPO and Nsg-UEID range from 1 to 8.
If network supports PEI but not subgrouping, the whole SubgroupConfig-r17 is absent. The parameter subgroupsNumPerPO is mandatory present if subgroupConfig-r17 is configured.
UE is configured to monitor PEI, either only in the last used cell or any other cells (after cell reselection). FFS how the configuration is provided in [SI, RRCRelease, or NAS message].
If a cell supports both UE identity based and CN assigned subgrouping, for UEID based paging subgrouping, UE belongs to k-th paging subgroup, where
-	k = [floor (UE Identity/(N*Ns)) mod Nsg-UEID] + Nsg-CN, 
-	N is the number of Paging frames, 
-	Ns is the number of POs per paging frame, 
-	Nsg-UEID is the number of UEID-based paging subgroups, and 
-	Nsg-CN is the number of CN assigned paging subgroups (= subgroupNumPerPO - Nsg-UEID).

[058] Paging enhancement capability(-ies) (e.g. PEI capability, UEID based subgrouping capability or the combined capability of PEI and UEID based subgrouping) are ‘optional with capability signalling’ as gNB needs to know the paging enhancement capability(-ies) to page the UE
[058] Paging enhancement capability(-ies) can be included into the UERadioPagingInfo IE in the UECapabilityInformation message as agreed in RAN2#116 (i.e. Introduce a UERadioPagingInfo IE in the UECapabilityInformation message in NR in Rel-17)
[058] gNB interprets UE’s reported UECapabilityInformation, copies the UERadioPagingInfo IE out and includes it as a container UE-RadioPagingInfo IE in the UERadioPagingInformation inter-node message to AMF
[058] Separate indications for UE capability of CN based subgrouping and UEID based subgrouping (confirms earlier assumption)
[058] UE’s capability of supporting the UE ID based subgrouping is reported to RAN by AS UE capability signalling while UE’s capability of supporting the CN-assigned subgrouping is reported to CN by NAS signalling. (confirms earlier assumption). 


	RAN2 #117-e Meeting

Network indicates whether UE monitors PEI in last used cell in system information.
A PEI-capable UE stores its “last used cell” information. FFS on how to capture this in the specifications.
Do not introduce an associated timer for the “last used cell” information stored by UE.
The “lastUsedCellOnly” indication is a cell-level configuration and there is no per-subgroup indication.
Introduce a one-bit indication of lastUsedCellOnly in PEI-Config.
RAN2 clarifies the meaning of “last used cell only”: When a cell broadcasts “last used cell only”, a UE monitors PEI only if its last connection was released by this cell.

PEI + UEID subgrouping is one capability
A PEI-capable UE must support at least UEID-based subgrouping method.
RAN2 confirms that “PEI without subgrouping” can be implemented by configuring PEI plus UEID subgrouping with one subgroup.
“PEI without subgrouping” can be configured by only one method.
When PEI is applied with eDRX, the UEID for UEID-based subgrouping is determined by 5G-S-TMSI mod 32768.
No special handling or configuration is introduced for PEI monitoring with PTW (i.e., PEI is applicable to each PO within PTW)
Send an informative LS to RAN3/SA2/CT1 for RAN2 agreements about PEI and paging subgrouping and ask question about mismatched understanding of “last cell” between network and UE.
If a UE cannot find its subgroup ID with the PEI configurations in a cell, it monitors legacy paging.

Agree the easy agreement proposals (removing whether from P1).
· A PEI-capable UE stores its “last used cell” information. FFS on whether/how to capture this in the specifications.
· Do not introduce an associated timer for the “last used cell” information stored by UE.
· The “lastUsedCellOnly” indication is a cell-level configuration and there is no per-subgroup indication.
· Introduce a one-bit indication of lastUsedCellOnly in PEI-Config.
· RAN2 clarifies the meaning of “last used cell only”: When a cell broadcasts “last used cell only”, a UE monitors PEI only if its last connection was released by this cell.
· A PEI-capable UE must support at least UEID-based subgrouping method.
· RAN2 confirms that “PEI without subgrouping” can be implemented by configuring PEI plus UEID subgrouping with one subgroup.
·  “PEI without subgrouping” can be configured by only one method.
· When PEI is applied with eDRX, the UEID for UEID-based subgrouping is determined by 5G-S-TMSI mod 32768.
· No special handling or configuration is introduced for PEI monitoring with PTW (i.e., PEI is applicable to each PO within PTW)
· Send an informative LS to RAN3/SA2/CT1 for RAN2 agreements about PEI and paging subgrouping and ask question about mismatched understanding of “last cell” between network and UE.
· If a UE cannot find its subgroup ID with the PEI configurations in a cell, it monitors legacy paging.

On P4 send an LS to RAN3 cc SA2, asking about the issue, can also indicate tentative solution and invite for feedback. Ask R3 also on P13, to what extent this may be a problem. 
A UE with CN-assigned subgroup ID should derive UEID-based subgroup ID in a cell supporting only UEID-based subgrouping.

The LS out in R2-2204240 is approved.


	Relating to scope item 1) – b):
1) Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1]
b) Specify means to provide potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive-mode UEs, minimizing system overhead impact [RAN1]
· NOTE: Always-on TRS/CSI-RS transmission by gNodeB is not required
The following agreements are achieved:

	RAN2 #116bis-e Meeting

The number of bits N in the bitmap used for L1 availability indication is derived implicitly from the number of different values of indBitID. There is no need for an explicit parameter.
RAN2 confirm TRS/CSI-RS can be applied to eDRX UEs.
Confirm that there will be no particular mechanism for availability indication based on SIB (beyond the presence of the RS configuration)

A UE which acquired SIB-X with a TRS/CSI-RS configuration but didn’t yet receive an associated L1-based availability indication considers the configured TRS/CSI-RS as FFS: “unavailable” or “available”.
R2 doesn't send an LS to R1 on SIB segmentation

[055] OFFLINE
[055] Indicating the TRS/CSI-RS availability in Idle/Inactive when releasing the UE to Idle/Inactive in the RRCRelease message is not pursued. 
[055] RAN2 follows RAN1 agreement that if TRS resource is configured in SIB, L1 based availability indication is always enabled based on that configuration.
[055] RAN2 waits for RAN1 to finalize the contents of SIB-X before finalizing aspects on SIB-X sizing, segmentation etc

[058] Postpone the discussion of UE AS capabilities for RLM/BFD relaxation to next meeting.


	RAN2 #117-e Meeting

gNB does not need to know the UE capability for TRS/CSI-RS in idle and inactive mode. Introduce R1 29-2 as optional without capability signalling

A UE which acquired SIB-X with a TRS/CSI-RS configuration but didn’t yet receive an associated L1-based availability indication considers the configured TRS/CSI-RS as “unavailable”. 
RAN2 reuses the existing mechanism used for SIB12 for implementing the SIBX segmentation

Not sufficient support to introduce any special functionality for UEs in eDRX. Rely on UE determination on whether he has up to date information or not. Can think about whether clarification is needed. 


	Relating to scope item 2) – a):
2) Study and specify, if agreed, enhancements on power saving techniques for connected-mode UE, subject to minimized system performance impact [RAN1, RAN4]
a) Study and specify, if agreed, extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time for an active BWP, including PDCCH monitoring reduction when C-DRX is configured [RAN1] 
· NOTE: Rel-15 and Rel-16 available power saving solutions should be supported by the UE and included in the evaluation. RAN1 will ask the confirmation from RAN2 that Rel-15 and Rel-16 available power saving solutions are properly utilized.
The following agreements are achieved:


	RAN2 #116bis-e Meeting

From RAN2 point of view, UE ignores PDCCH skipping while the SR is pending.
From RAN2 point of view, if PDCCH skipping is applied to RNTI(s) monitored during RAR/MsgB window, the UE ignores PDCCH skipping during the RAR/MsgB window.
From RAN2 point of view, UE ignores PDCCH skipping while contention resolution timer is running.
If DCP can not be monitored due to PDCCH skipping, FFS whether to a) reuse the ps-Wakeup or b) PHY indicate DCP as 1 to MAC. No specification change is expected for either a) and b).

Send LS to RAN1 
include agreed proposals 1, 2, 3
ask RAN1 to take agreed proposals into account
ask RAN1 whether a) Physical layer of UE reports a value of 1 for Wake-up indication bit to higher layer or b) Physical layer of UE does not report Wake-up indication bit to higher layer, in case UE cannot monitor DCP due to PDCCH skipping. 
Take comments above into account. 

The LS out in R2-2201960 is approved.

[058] For UE capabilities of PDCCH monitoring adaptation, implement it as part of the UE capability rapporteur mega CRs from the R1 feature list


	RAN2 #117-e Meeting

RAN2 clarifications to earlier RAN2 decisions:
P1: UE ignores PDCCH skipping on all serving cells of the corresponding CG while SR is pending (FFS if “all” can be further restricted). 
P2: If PDCCH skipping is applied to RNTI(s) monitored during RAR/MsgB window, UE ignores PDCCH skipping on SpCell.
P3: UE ignores PDCCH skipping on SpCell while contention resolution timer is running.


	Relating to scope item 2) - b) 
2) Study and specify, if agreed, enhancements on power saving techniques for connected-mode UE, subject to minimized system performance impact [RAN1, RAN4]
b) Study the feasibility and performance impact of relaxing UE measurements for RLM and/or BFD, particularly for low mobility UE with short DRX periodicity/cycle, and specify, if agreed, relaxation in the corresponding requirements [RAN4]
· NOTE: Supplementary RAN2 work, if needed, can be triggered by RAN4 LS
The following agreements are achieved:


	RAN2 #116bis-e Meeting

BFD relaxation is enable/disable per serving cell (i.e. separately between Pcell/PScell and Scell). FFS on stage-3 details.
RLM relaxation is enable/disable per-CG (i.e. separately between Pcell and PScell). FFS on stage-3 details, FFS if enable/disable is by the UE or by the network. 
Parameters of SSearchDeltaP and TSearchDeltaP for low mobility criterion is configured in dedicated signaling. FFS on stage-3 details (i.e. value range of parameters, in which IE).

RAN2 assumes that the criteria for RLM/BFD relaxation will be captured in RAN2 TS, can ask R4
RAN2 to send an LS to RAN4 for RLM/BFD relaxation including the below aspects:
RAN2 conclusions on RLM/BFD relaxation
Specification split on RLM/BFD relaxation 

The LS out in R2-2201989 is approved.

[056] OFFLINE
[056] RLM relaxation and BFD relaxation are enabled/disabled separately.
[056][Post116bis-e][000] Postpone the discussion on how to enable/disable RLM relaxation per-CG, and how to enable/disable BFD relaxation per-serving cell to wait for RAN4 conclusions on the configuration of criteria
[056] RAN2 assume the criteria configuration for RLM relaxation and BFD relaxation are configured separately. FFS Which criteria configuration(s) could be configured separately (e.g. serving cell quality). RAN2 can come back on this based on RAN4 conclusion.
[056] Postpone the discussion on how to provide the criteria configuration for RLM relaxation and BFD relaxation for low mobility criterion to wait for progress from RAN4. 
[056] Postpone the discussion on how to provide the criteria configuration for RLM relaxation and BFD relaxation for serving cell quality criterion to wait for progress from RAN4. 
[056] Postpone the discussion on how to evaluate the low mobility criterion for RLM/BFD relaxation to wait for progress from RAN4. 
[056] Postpone the discussion on how to evaluate the serving cell quality criterion for RLM/BFD relaxation to wait for progress from RAN4. 
[056] BWP switch doesn’t impact evaluation of BFD relaxation or ongoing relaxation of BFD measurement.
[056] if UE report on fulfillment or not (entry/exit) to network for RLM/BFD relaxation is agreeable, UAI is used to provide the report. 
[056] RAN2 assumes the configurations for RLM/BFD relaxation should be captured in RAN2 specification, while the relaxation requirements/approaches should be captured in RAN4 specification. 

[058] Postpone the discussion of UE AS capabilities for RLM/BFD relaxation to next meeting.


	RAN2 #117-e Meeting

Introduce 2 separate capability bits for RLM relaxation feature and for BFD relaxation feature
The capability bit(s) for RLM and BFD relaxation shall be per UE with FR differentiation 

Working Agreement: 
UE can start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria.
The feature is configured by RRC dedicated signalling, this is the only enable disable function that is supported. 

The configuration for RLM relaxation feature and BFD relaxation feature are provided in SpCellConfig and SpCellConfig/ScellConfig, respectively.
Low mobility criterion is configured in NR Pcell for the case of NR SA/ NR CA/ NE-DC/NR-DC, and in the NR PSCell for the case of EN-DC.
Introduce optional parameter(s) of offset on Qx (Qin for RLM relaxation and FFS for BFD relaxation) for good serving cell quality criterion in dedicated signaling. If the offset is absent, a pre-defined value is used (e.g. FFS [0dB]). FFS on stage-3 details (i.e. value range of parameters).
Serving cell quality criterion is configured provided in PCell/PScell for RLM relaxation and in PCell/PScell for BFD relaxation (regarding Scell waiting for R4 input)

Reply LS to RAN4 is in R2- 2204238




2.2.2	Remaining open issues 
RAN2 has accomplished core-part design and will enter maintenance phase for the core-part design and resolve critical issue(s), if identified. Regarding cross-WG work, including detailed RRC signalling design, RAN2 will take into account the LS(s)/agreements(s) from the relevant WGs for each feature of Rel-17 UE power saving enhancements for NR.

2.3	RAN3
2.3.1	Agreements: 
	Relating to scope item 1) – a):
1. Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1, RAN3]
a) Study and specify paging enhancement(s) to reduce unnecessary UE paging receptions, subject to no impact to legacy UEs [RAN2, RAN1, RAN3]
· NOTE: RAN1 to check and update, if needed, evaluation methodology in RAN1 #102-e meeting
The following agreements are achieved:

	RAN3 #114bis-e Meeting

Agreements:
RAN3 BL CR allocated by rapporteur as below:
Specification	Baseline CR rapporteurs
TS 38.413		Nokia
TS 38.423		Huawei
TS 38.473		ZTE
[bookmark: _Hlk97416434]TS 38.300		Ericsson
TS 38.470		Qualcomm
TS 38.410		CATT

The CN provides subgroup ID included in subgroup information.
Include UE paging subgroup information into the NG Paging message for CN paging.
Introduce UE subgroup information into NGAP Core Network Assistance Information.
Introduce UE paging subgroup information into F1 Paging message for paging a UE in RRC_INACTIVE/RRC_IDLE.
Adopt the terminology "PEIPS Assistance Information" as the IE name to align with SA2 terminology, containing a CN subgroup ID.
The CN assigned subgroup ID is encoded as 0…7. (note: further checking maybe needed)
Add some clarification on stage 2 behaviour related PEIPS assistance information for RRC INACTIVE for TS38.300.

Working Assumption:
NG-RAN node can know the total number of subgroups supported by CN via OAM.


	RAN3 #115-e Meeting

Remove the Editor Note in Xn BL CR.
Introduce a new F1 only UE Capability e.g. F1 UE Paging Capability IE, that could be populated with IEs as needed in the future. (the first would be UEID subgroup support).
Turn the "WA: NG-RAN node can know the total number of subgroups supported by CN via OAM." into agreement.
Add some description related to PEIPS assistance information on path switch procedure for 38.413.

Reply LS to RAN2 (check details).
Other issues not covered by first round, if needed.
Provide TPs based on the agreements, agree stage2/stage3 TPs.

Add a "last used cell indication" IE in the item of Paging cell List IE in F1 paging message to indicate which cell is the last used cell.
CU does not need to know the last cell restriction information broadcast by the DU.
The gNB-DU System Information need to be extended to include SIBx, and sent to the gNB-CU.

New TP to TS 38.300 BL CR: Addition of PEIPS over Xn in R3-222522 Agreed
New TP to TS 38.470 BL CR: (TP for Powersaving BLCR for TS 38.470) Introduction of SIBx on TRS resources in R3-222681 Agreed
Reply LS to RAN2 on paging subgrouping and PEI in R3-222848 rev in R3-222874 Agreed

	R3-221578
	Support of UE Power Saving Enhancements (Nokia, Nokia Shanghai Bell, Ericsson, Qualcomm Incorporated)
	CR0725r2, TS 38.413 v16.8.0, Rel-17, Cat. B
 Endorsed as BL CR

	R3-221582
	Addition of PEIPS Assistance Information (Ericsson, Qualcomm Inc., Nokia, Nokia Shanghai Bell, Huawei, ZTE, Samsung, CATT)
	DraftCR
 Endorsed as BL CR

	R3-221583
	CR to TS38.473 for UE paging subgroup (ZTE, MediaTek, China Unicom, Nokia, Nokia Shanghai Bell, Ericsson, Huawei, Samsung, Qualcomm Incorporated, CATT)
	CR0855r2, TS 38.473 v16.8.0, Rel-17, Cat. B
- Change the Tdoc number as "R3-221583" in the CR cover page
Rev in R3-222548  Endorsed as BL CR

	R3-221593
	Supporting UE Power Saving Enhancements (Huawei, Nokia, Nokia Shanghai Bell, Samsung, ZTE, Ericsson, Qualcomm Incorporated, CATT)
	CR0732r2, TS 38.423 v16.8.0, Rel-17, Cat. B
· Add "other specs" in cover page
Rev in R3-222549  Endorsed as BL CR

	R3-221594
	(BL CR to TS 38.410) Support for ePowerSaving (CATT, Nokia, Nokia Shanghai Bell, Ericsson, ZTE, Qualcomm Incorporated, Samsung)
	CR0037r1, TS 38.410 v16.4.0, Rel-17, Cat. B
 Endorsed as BL CR

	R3-221596
	(BL CR to TS 38.470) Support for UE Power Saving Enhancements (Qualcomm Incorporated, Nokia, Nokia Shanghai Bell, Samsung, CATT, Huawei, Ericsson, ZTE)
	CR0080r1, TS 38.470 v16.5.0, Rel-17, Cat. B
 Endorsed as BL CR

	R3-222201
	(TP for TS 38.413) Support for UE power saving (CATT)
	Other
Rev in R3-222850 Agreed

	R3-222251
	(TP to TS38.473 and TS38.423) paging subgroup (ZTE Corporation, MediaTek Inc.)
	Other
Rev in R3-222849 Agreed

	R3-222316
	(TP to BL CR on TS38.473) Further discussion on UE power saving (Samsung)
	Other
Rev in R3-222772 Agreed







2.3.2	Remaining Open issues: 
For the support of UE power saving enhancements in Rel17, RAN3 has accomplished the core-part design, including introduction of PEIPS Assistance Information into PAGING message and Core Network Assistance Information for RRC INACTIVE IE over NGAP, and PEIPS Assistance Information into Xn/F1 paging message. The UEID based subgrouping support information and last used cell information are also added into F1AP paging message, and the corresponding stage2 and stage3 work in RAN3 are completed. RAN3 will enter maintenance phase for the core-part design and resolve critical issue(s), if identified.

2.4	RAN4
2.4.1	Agreements 
	Relating to scope item 2) - b) 
1. Study and specify, if agreed, enhancements on power saving techniques for connected-mode UE, subject to minimized system performance impact [RAN1, RAN4]
b) Study the feasibility and performance impact of relaxing UE measurements for RLM and/or BFD, particularly for low mobility UE with short DRX periodicity/cycle, and specify, if agreed, relaxation in the corresponding requirements [RAN4]
· NOTE: Supplementary RAN2 work, if needed, can be triggered by RAN4 LS
The following agreements are achieved:

	RAN4 #101-bis-e Meeting

Approved: WF on RLM/BFD relaxation for UE Power Saving enhancements (R4-2202640):

Issue 1-1-1: Feature for RLM/BFD relaxation in Rel-17 feature table
· RAN4 to introduce a UE capability to indicate the support of RLM/BFD relaxation in general in Rel-17 feature table.

Issue 1-2-1&Issue 1-2-2: Enable the RLM/BFD relaxation feature
· RLM/BFD relaxation is enabled by explicit signaling.  
· FFS the applicability conditions that UE is allowed to apply relaxed requirement.

Issue 2-1: L3 CSI-RS to be used for Low mobility criteria 
· Option 1: L3 CSI-RS can be used for low mobility criteria evaluation for Ues supports CSI-RS based L3 measurements as well. 
· Option 2: The existing agreement to use SSB based L3-RSRP measurement of the serving cell to evaluate the low mobility criterion is sufficient. 
Issue 2-2: Accuracy and delay requirements for low mobility criteria
· The RRM measurements used for low mobility evaluation shall fulfil the accuracy requirements defined in TS 38.133 section 10.

Issue 2-2-1: the specific SSB to be measured for the per-UE low mobility criterion evaluation.
FFS
· Option 1a: The intra-frequency L3 RSRP measurement of serving cell based on SSB is derived as the intra-frequency SS-RSRP measured over single SSB, and shall fulfil the measurement requirement in TS 38.133 section 9.2.5.2 and the performance requirement in section 10.1. (Nokia)
· Option 1b: Network needs to configure the specific SSB to be measured for the per-UE low mobility criterion evaluation.

Issue 2-4: Low mobility criteria configuration type
· Low mobility criterion is configured on per-UE basis. 

Issue 3-1: Good serving cell quality criteria for RLM/BFD
· Agreement 
· The good serving cell quality criteria for RLM/BFD is based on an offset X dB and Qx, while Qx is derived from PDCCH transmission parameters.
· Qx = Qin for RLM
· Qx = [Qin] for BFD
· Note: definition of Qin for BFD needs to be clarified
· The offset X can be configured from a set of 4 values
· Exact values are FFS
· One pre-defined value is used for evaluation if the offset is not configured
· Pre-defined value X = [0] dB
· Signalling details are up to RAN2

Issue 3-4: Cell quality criteria configuration type
· Option 1: per-serving cell basis
· Option 2: per-UE basis
· Option 3: per-CG basis 

Issue 5-1: Lower bound of relaxed evaluation period
· The lower bound of relaxed evaluation period is NOT relaxed by K, if K > 2 is applying.
· The lower bound of relaxed evaluation period is relaxed by K, if K <=2 and K>1 is applying.

Issue 5-2: relaxation factors
· Confirm K0, FR2, SSB = 1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms. 

Issue 5-2-2: The relaxation factor for FR1: 
· Option 1: 
· K1, FR1 =4 for 40 ms < MAX(TDRX, TRS) ≤ 80 ms
· K2, FR1 =4 for MAX(TDRX, TRS) ≤ 40 ms

· Option 2 
· For FR1 RLM: (consider only DRx <= 80ms)
· K = 2 when DRx > 40ms *or* T310 <= 640ms; 
· K = 4 when DRx <= 40ms *and * T310>640ms, 
· For FR1 BFD: K = 2
Issue 5-2-3: The relaxation factor for FR2 SSB
· Option 1: K1, FR2, SSB= 2 for MAX(TDRX, TSSB) ≤ 80 ms
· Option 2: 
· K=1.5 for 60 ms ≤ MAX(TDRX, TSSB) ≤ 80 ms.
· K=2 for MAX(TDRX, TSSB) ≤ 60 ms 

Issue 6-1-1: Relaxation criteria for multiple RLM-RS/BFD-RS
· Option 1: 
· For entering condition: the radio link quality of at least one RS resource is better than the entering threshold.
· For exit condition: the radio link quality for all the RS resources is worse than the exiting threshold.
· Option 2 
· The UE is allowed to operate RLM/BFD in relaxed mode for a certain cell (SpCell or SCell) when the radio link quality is better than the threshold (Qout + X1) for all RLM-RS resource. 
· The UE shall exit the relaxed mode when the radio link quality is worse than the threshold (Qout + X2) for any the RLM-RS resources. 
· The values of X1, X2 can be same as those discussed for good serving cell quality.

Issue 6-3: Specification section for relaxation criteria
FFS Capture the relaxation criteria in the separate sub-section, while RAN4 refers the definition of relaxation criteria to RAN1 or RAN2 specification

LS on signalings for enabling RLM and BFD relaxation in R17 UE power saving
(R4-2202769) 
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Approved: WF on RLM/BFD relaxation for UE Power Saving enhancements (R4-2206909):

Issue 2-1-1: The cases that UE is allowed to apply the relaxed RLM/BFD requirement
UE is allowed to apply the relaxed RLM/BFD requirement, 
· provided UE is configured the explicit signalling to enable RLM/BFD relaxation and UE has fulfilled good serving cell criterion, if low mobility criteria is NOT configured, or 
· provided UE is configured the explicit signalling to enable RLM/BFD relaxation and UE has fulfilled both good serving cell criterion and low mobility criterion if low mobility criteria is configured
· The following note shall be further clarified in the maintenance phase
· Note: if the explicit signalling is configured to enable the RLM/BFD relaxation and fulfilment of the low mobility criteria, or if it means low mobility state of the UE may be implicitly inferred.

Issue 2-1-3: whether to introduce explicit relaxation command for network to allow UE to apply the relaxed RLM/BFD requirements, irrespective evaluation result of the relaxation criteria 
· In R17 UE power saving, not to introduce explicit relaxation command for network to allow UE to apply the relaxed RLM/BFD requirements, irrespective evaluation result of the relaxation criteria.

Issue 2-2-1: L3 CSI-RS to be used for Low mobility criteria 
· The existing agreement to use SSB based L3-RSRP measurement of the serving cell to evaluate the low mobility criterion is sufficient

Issue 2-2-2: Clarification on the specific SSB to be measured for the low mobility criterion evaluation.
· For R17 low mobility criterion, the existing definition of L3 SS-RSRP is used and there is no need to indicate specific SSB for low mobility criterion. 

Issue 2-2-3: Additional Low mobility criteria
· In R17 UE power saving, no additional low mobility criterion is needed besides R16 low mobility criterion.

Issue 2-2-4: Clarifications for Low mobility criteria evaluation
· The low mobility criteria is evaluated on the 
· NR PCell for the case of NR single carrier, NR CA, NE-DC
· NR PSCell for the case of EN-DC
· NR PCell for the case of NR-DC
· the low mobility criteria is evaluated on SpCell (s), regardless whether BFD is configured in Scell or not

Issue 2-2-5: Clarification on L3 filtering for intra-frequency L3 RSRP measurement of serving cell is used for low mobility criterion
· No RRM requirement impact with respect to the L3 filtering for intra-frequency L3 RSRP measurement of serving cell is used for low mobility criterion.

Issue 2-3-1: For RLM, the predefined offset X dB
· For RLM, confirm the predefined offset value X is 0 dB 

Issue 2-3-2: For RLM, other configurable values of offset X dB
· For RLM, the offset X dB can be configured from a set of [2, 4, 6, 8] dB.

Issue 2-3-3: For BFD, the reference threshold Qx and the predefined offset X
· For BFD, confirm Qx = Qin and the predefined offset value X is 0 dB.

Issue 2-3-4: For BFD, other configurable values of offset X dB
· For BFD, the offset X dB can be configured from a set of [2, 4, 6, 8] dB.

Issue 2-3-5: Configuration type of offset for the cell quality criteria
· The offset X dB for the cell quality criteria is configured per UE. Separate values can be configured per FR.
· The offset X dB can be configured separately for RLM and BFD

Issue 2-5-1: Relaxation factors
· The relaxation factor for FR1:
· K1, FR1 = 2 for 40 ms < MAX(TDRX, TRS) ≤ 80 ms
· K2, FR1 = 4 for MAX(TDRX, TRS) ≤ 40 ms
· The relaxation factor for FR2 SSB:
· K1, FR2, SSB= 2 for MAX(TDRX, TSSB) ≤ 80 ms.

Issue 2-5-3: Additional N310/N311 values for relaxation mode  
· In R17 UE power saving, additional values of the RLF parameters, e.g. T310/N310/N311, for the relaxed operation are not supported.

Issue 2-6-1: Specification for relaxation criteria
· Capture the relaxation criteria for RLM/BFD relaxation in the RAN2 specifications

Issue 2-6-2: Clarification on multiple RLM-RS/BFD-RS
· The following can be clarified in the maintenance phase
· For entering condition, 
· Option 1: the radio link quality of at least one RLM-RS is better than the entering threshold. (Huawei, Qualcomm, Xiaomi, Apple, vivo. OPPO)
· Option 2: The UE is allowed to operate RLM/BFD in relaxed mode for a certain cell (SpCell or SCell) when the radio link quality is better than the threshold (e.g. Qout + X1) for all RLM-RS resource. (CMCC, Ericsson, CATT, Nokia, ZTE)
· Option 3: pending by other issues (Intel)
· For exiting condition, 
· Option 1: the radio link quality for all the RLM-RS resources are worse than the exiting threshold. (Huawei, Qualcomm, Apple, OPPO)
· Option 2: The UE shall exit the relaxed mode when the radio link quality is worse than the threshold (e.g. Qout + X2) for any the RLM-RS resources. (CMCC, Ericsson, CATT, Nokia, ZTE)
· Option 3: The UE behaviour on checking the exiting condition of cell quality criterion regarding multiple RLM-RSs/BFD-RSs is not specified. (vivo, Xiaomi)
· Option 4: pending by other issues (Intel)

Issue 2-6-4: Set P values to one
· Reuse the legacy P factor when relaxed RLM/BFD requirements are applied.

LS on RLM and BFD relaxation in R17 UE power saving (R4-2206787) 

Reply LS to RAN2 on RLM/BFD relaxation for ePowSav (R4-2207087) 



	Relating to objective of performance part
Specify necessary RRM and UE demodulation performance requirements for the specified enhancements

The following agreements are achieved:
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Approved: WF on RLM/BFD relaxation for UE Power Saving enhancements (R4-2206909):

Issue 3-1: Performance requirements
· No RRM requirement for R17 idle mode UE power saving enhancement.
· FFS No additional accuracy requirement for serving cell quality criterion
· FFS No need to define radio link monitoring in-sync test cases for RLM/BFD measurement relaxation

Issue 3-2: General test configuration
· FFS 
· Proposal 1: Design all test cases when both low mobility criterion and good serving cell quality criterion are configured and fulfils. Do not design the test cases for other cases such as low mobility criterion is not configured. (CATT, QC)

Issue 3-3: DRX period setting
· FFS
· Option 1: Different DRX period can be configured for FR1 and FR2 test cases. (CMCC)
· The example DRX values can be 40ms and 80ms.
· Option 2: DRX period are the same for FR1 and FR2 test cases. (CATT, vivo)
· DRX period is 40 ms. 

Issue 3-4: Test case list
· The below test cases are provided for information. 
· For NR-SA
	
	No.
	Test case
	Note 

	RLM
	1
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX=TBDms
	

	
	2
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX= TBDms
	Related to Issue 3-1

	
	3
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX= TBDms
	

	
	4
	Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX= TBDms
	Related to Issue 3-1

	
	5
	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX= TBDms
	

	
	6
	Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX= TBDms
	Related to Issue 3-1

	
	7
	Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with CSI-RS-based RLM in DRX= TBDms
	

	
	8
	Radio Link Monitoring In-sync Test for FR2 PCell configured with CSI-RS-based RLM in DRX= TBDms
	Related to Issue 3-1

	BFD
	1
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX= TBDms
	

	
	2
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	

	
	3
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX= TBDms
	

	
	4
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	



· For EN-DC
	
	No.
	Test case
	Note 

	RLM
	1
	Radio Link Monitoring Out-of-sync Test for FR1 PSCell configured with SSB-based RLM RS in DRX=TBDms
	

	
	2
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX= TBDms
	Related to Issue 3-1

	
	3
	Radio Link Monitoring Out-of-sync Test for FR1 PSCell configured with CSI-RS-based RLM in DRX= TBDms
	

	
	4
	Radio Link Monitoring In-sync Test for FR1 PSCell configured with CSI-RS-based RLM in DRX= TBDms
	Related to Issue 3-1

	
	5
	Radio Link Monitoring Out-of-sync Test for FR2 PSCell configured with SSB-based RLM RS in DRX= TBDms
	

	
	6
	Radio Link Monitoring In-sync Test for FR2 PSCell configured with SSB-based RLM RS in DRX= TBDms
	Related to Issue 3-1

	
	7
	Radio Link Monitoring Out-of-sync Test for FR2 PSCell configured with CSI-RS-based RLM in DRX= TBDms
	

	
	8
	Radio Link Monitoring In-sync Test for FR2 PSCell configured with CSI-RS-based RLM in DRX= TBDms
	Related to Issue 3-1

	BFD
	1
	Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX= TBDms
	

	
	2
	Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	

	
	3
	Beam Failure Detection and Link Recovery Test for FR2 PSCell configured with SSB-based BFD and LR in DRX= TBDms
	

	
	4
	Beam Failure Detection and Link Recovery Test for FR2 PSCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	



Issue 3-5: Detailed test configuration
· FFS
· Proposal 1: reusing the corresponding legacy test with the following modifications: (Qualcomm)
(1) RLM Out-of-sync SSB based non-DRx in FR1 in EN-DC
a. Configure offset to Qin for entering condition = 0dB to keep the SINR variation setting in the legacy test
b. Change D1 as
KSSB, FR1 * 20 (T_SSB) * 2 (P) * 10 + 20 (T_SSB) * 2 (P) = 400 KSSB, FR1 + 40 (ms)
(2) BFD CSI-RS based DRx in FR2 in NR-SA
a. Configure offset to Qin for entering condition = 0dB and set SNR1>Qin
b. Extend T3 by the additional delay allowed for BFD evaluation
· Proposal 2: The number of time duration depends on exit threshold. (CMCC)
· If exit threshold is Qout+ZdB, then at least 4 time durations should be set up. 
· For T1, the SINR is higher than Qin; For T2, the SINR is higher than Qout+ZdB and lower than Qin; for T3, the SINR is higher than Qout and lower than Qout+ZdB; For T4, the SINR is lower than Qout. 
· If exit threshold is Qout, then at least 3 time durations should be set up. 
· For T1, the SINR is higher than Qin; For T2, the SINR is higher than Qout and lower than Qin; for T3, the SINR is lower than Qout. 
· Proposal 3: The length of duration of D1 depends on exit threshold (CMCC)
· If exit threshold is Qout+ZdB, the current D1 value can be reused.
· If exit threshold is Qout, the D1 value should be relaxed.


Approved Way Forward on demodulation requirements for power saving enhancement (R4-2207225):
[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK29]
Issue 1: Whether to define requirements for paging early indication in idle/inactive-mode?
· Agreement: Do not need to define requirements for paging early indication in idle/inactive-mode.

Issue 2: Whether to define requirements for TRS occasion in idle/inactive-mode?
· Agreement: Do not need to define requirements for TRS occasion in idle/inactive-mode.

Issue 3: Whether to define requirements for PDCCH monitoring reduction in connected-mode?
· Agreement: Do not need to define requirements for PDCCH monitoring reduction in connected-mode.

Agreed WF:
· Way Forward on demodulation requirements for power saving enhancement (R4-2207225)





2.4.2	Remaining open issues
RAN4 has accomplished core-part design and will enter maintenance phase for the core-part design and resolve critical issue(s), if identified. RAN4 also started performance part of work and decided no demodulation requirement for Rel-17 UE power saving enhancements. RAN4 will continue performance-part work for the remaining details on RRM performance requirements for RLM/BFD relaxation.


2.5	RAN5
2.5.1	Agreements: N/A (RAN5 is not involved in the WI)
2.5.2	Remaining Open issues: N/A
2.5.3	Remaining Open issues with cross-WG dependencies: N/A

2.6	RAN6
2.6.1	Agreements: N/A (RAN6 is not involved in the WI)
2.6.2	Remaining Open issues: N/A

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts: N/A
3.1.2	Remaining Open issues with cross-TSG impacts: N/A
	
4.	References
	· Previous status report(s)
RP-213348             Status report for WI_UE Power Saving Enhancements for NR          Rapporteur (MediaTek)
RP-212612             Status report for WI_UE Power Saving Enhancements for NR          Rapporteur (MediaTek)
RP-211452             Status report for WI_UE Power Saving Enhancements for NR          Rapporteur (MediaTek)
RP-210733             Status report for WI_UE Power Saving Enhancements for NR          Rapporteur (MediaTek)
RP-202685             Status report for WI_UE Power Saving Enhancements for NR          Rapporteur (MediaTek)
RP-201701             Status report for WI_UE Power Saving Enhancements for NR          Rapporteur (MediaTek)


	
RAN1 Contributions
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· General:
R1-2200809	Session notes for 8.7 (UE Power Saving Enhancements)	Ad-hoc Chair (CMCC)	(rev of R1-2200793)
R1-2200834	Summary of email discussion on Rel-17 RRC parameters for UE power saving	Moderator (MediaTek Inc.)
R1-2200817	Collection of RAN1-related agreements for UE power saving enhancements for NR	Rapporteur (MediaTek)

R1-2200800	LS on Paging Enhancement	               RAN1
        R1-2200788	[Draft] LS on Paging Enhancement	    MediaTek Inc.

· Potential paging enhancements:
R1-2200801	Summary#5 of Maintenance on Paging Enhancement	Moderator (MediaTek Inc.)
R1-2200787	Summary#4 of Maintenance on Paging Enhancement	Moderator (MediaTek Inc.)
R1-2200759	Summary#3 of Maintenance on Paging Enhancement	Moderator (MediaTek Inc.)
R1-2200743	Summary#2 of Maintenance on Paging Enhancement	Moderator (MediaTek Inc.)
R1-2200605	Summary#1 of Maintenance on Paging Enhancement	Moderator (MediaTek Inc.)

R1-2200032	Remaining issues on Paging enhancements for UE power saving in IDLE/inactive mode	Huawei, HiSilicon
R1-2200066	Remaining issues of power saving enhancements for paging	ZTE, Sanechips
R1-2200083	Remaining issues on paging enhancements for idle/inactive mode UE power saving	vivo
R1-2200149	Paging enhancement for UE power saving	   CATT
R1-2200155	Remaining issues on paging enhancements for idle/inactive mode UE power saving	TCL Communication Ltd.
R1-2200201	Maintenance on paging enhancements	Samsung
R1-2200234	Discussion on paging enhancement	   NTT DOCOMO, INC.
R1-2200276	Discussion on potential paging enhancements for UE power saving	Spreadtrum Communications
R1-2200298	Paging enhancements for idle and inactive UE power saving	Qualcomm Incorporated
R1-2200331	Further discussion on Paging enhancements for power saving	OPPO
R1-2200362	Open items on paging enhancements for UE power saving	Nokia, Nokia Shanghai Bell
R1-2200376	Discussion on the remaining aspects of paging enhancements	Intel Corporation
R1-2200397	On paging enhancement	Panasonic
R1-2200417	Remaining issues on paging enhancements for idle/inactive UEs	Apple
R1-2200463	Remaining issues on paging enhancement for power saving	xiaomi
R1-2200478	Remaining aspects of Paging Enhancements	Ericsson
R1-2200532	Paging enhancement for UE power saving	           Lenovo, Motorola Mobility
R1-2200560	Discussion on PEI Design	Transsion Holdings
R1-2200575	Discussion on potential paging enhancements	LG Electronics
R1-2200585	Remaining issues on paging early indication	CMCC
R1-2200606	Maintenance on Design of Paging Early Indication	MediaTek Inc.
R1-2200609	On paging early indication	Nordic Semiconductor ASA
R1-2200618	Remaining issues on paging enhancements	InterDigital, Inc.

· TRS/CSI-RS occasion(s) for idle/inactive UEs
R1-2200782	Moderator Summary #4 on TRS/CSI-RS occasion(s) for idle/inactive UEs	Moderator (Samsung)
R1-2200726	Moderator Summary #3 on TRS/CSI-RS occasion(s) for idle/inactive UEs	Moderator (Samsung)
R1-2200727	Moderator Summary #2 on TRS/CSI-RS occasion(s) for idle/inactive UEs	Moderator (Samsung)
R1-2200203	Moderator Summary #1 on TRS/CSI-RS occasion(s) for idle/inactive UEs	Moderator (Samsung)

R1-2200033	Remaining issue on assistance TRS occasions for IDLE/inactive mode	   Huawei, HiSilicon
R1-2200067	Remaining issues of TRS for RRC idle and inactive UEs	ZTE, Sanechips
R1-2200084	Remaining issues on TRS/CSI-RS occasion(s) for idle/inactive UEs	vivo
R1-2200150	Remaining issues of TRS/CSI-RS for paging enhancement	CATT
R1-2200156	Remaining issues of TRS/CSI-RS occasion(s) for idle/inactive UEs	TCL Communication Ltd.
R1-2200202	Maintenance on TRS/CSI-RS occasion(s) for idle/inactive UEs	Samsung
R1-2200235	Discussion on TRS/CSI-RS occasion for idle/inactive UEs	NTT DOCOMO, INC.
R1-2200277	Discussion on TRS/CSI-RS occasion(s) for idle/inactive UEs	Spreadtrum Communications
R1-2200299	TRS and CSI-RS for idle and inactive UE power saving	   Qualcomm Incorporated
R1-2200332	Further discussion on RS occasion for idle/inactive UEs	   OPPO
R1-2200363	Open issues on n TRS information for IDLE/INACTIVE mode UEs	Nokia, Nokia Shanghai Bell
R1-2200377	Discussion on the remaining details of TRS/CSI-RS occasions in idle/inactive time	Intel Corporation
R1-2200398	Potential enhancements for TRS/CSI-RS occasion(s) for idle/inactive UEs	Panasonic
R1-2200418	Remaining issues on indication of TRS configurations for idle/inactive UEs	Apple
R1-2200464	Remaining issues on TRS/CSI-RS configuration and indication for idle/inactive UEs	   xiaomi
R1-2200479	Remaining aspects of TRS occasion provisioning for Idle/Inactive UEs	Ericsson
R1-2200498	Remaining issues on TRS/CSI-RS occasions for idle/inactive UEs	Sharp
R1-2200533	Provision of TRS/CSI-RS for idle/inactive UEs	Lenovo, Motorola Mobility
R1-2200576	Discussion on TRS/CSI-RS occasion(s) for idle/inactive UEs	LG Electronics
R1-2200586	Remaining issues on TRS/CSI-RS occasion(s) for idle/inactive UEs	CMCC
R1-2200607	Maintenance on Design of TRS/CSI-RS Information for idle/inactive UEs	MediaTek Inc.
R1-2200610	On TRS design for idle/inactive UEs	Nordic Semiconductor ASA
        R1-2200619	Remaining issues on TRS/CSI-RS occasions for idle/inactive UEs	InterDigital, Inc.

· Potential extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time
R1-2200758	FL summary#3 of DCI-based power saving adaptation	Moderator (vivo)
R1-2200697	FL summary#2 of DCI-based power saving adaptation	Moderator (vivo)
R1-2200696	FL summary#1 of DCI-based power saving adaptation	Moderator (vivo)

R1-2200034	Remaining issues on the extensions to Rel-16 DCI-based power saving adaptation for an active BWP	Huawei, HiSilicon
R1-2200069	Remaining issues of PDCCH monitoring adaptation during DRX Active Time	ZTE, Sanechips
R1-2200085	Remaining issues on DCI-based power saving adaptation in connected mode	vivo
R1-2200151	PDCCH monitoring adaptation	CATT
R1-2200167	Discussion on DCI-based power saving adaptation	NEC
R1-2200204	Maintenance on DCI-based power saving techniques	Samsung
R1-2200236	Discussion on extension to DCI-based power saving adaptation	   NTT DOCOMO, INC.
R1-2200278	Discussion on power saving techniques for connected-mode UEs	Spreadtrum Communications
R1-2200300	DCI-based power saving adaptation during DRX ActiveTime	Qualcomm Incorporated
R1-2200333	DCI-based power saving adaptation solutions	OPPO
R1-2200364	Open issues on PDCCH monitoring adaptation for UE power saving	Nokia, Nokia Shanghai Bell
R1-2200378	Discussion on remaining aspects of power saving in active time 	Intel Corporation
R1-2200399	Potential extension(s) to Rel-16 DCI-based power saving adaptation during DRX ActiveTime	Panasonic
R1-2200419	Remaining issues on enhanced DCI-based power saving adaptation	   Apple
R1-2200465	Remaining issues on PDCCH monitoring adaptation for power saving	   xiaomi
R1-2200481	Remaining aspects of active time power savings mechanisms	Ericsson
R1-2200534	Enhanced DCI based power saving adaptation	Lenovo, Motorola Mobility
R1-2200577	Discussion on DCI-based power saving adaptation during DRX ActiveTime	LG Electronics
R1-2200587	Remaining issues on PDCCH monitoring reduction during DRX active time	CMCC
R1-2200608	Maintenance on Enhancement of DCI-based PDCCH Monitoring Adaptation	MediaTek Inc.
R1-2200611	On PDCCH monitoring adaptation	   Nordic Semiconductor ASA
R1-2200620	Remaining issues on DCI-based power saving adaptation	InterDigital, Inc.
· Others
R1-2200068	Simulation results of UE power saving in RRC idle and inactive state	ZTE, Sanechips
R1-2200480	Modeling of NR gNB power consumption	    Ericsson
R1-2200649	Analysis on power consumption for IDLE mode UE	Huawei, HiSilicon

R1-2200070	Further discussion on power saving for RRC connected UEs	ZTE, Sanechips
R1-2200482	Evaluation results for UE power saving schemes	Ericsson
R1-2200537	On the evaluation methodology of NR network power consumption	MediaTek Inc.
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· General:
R1-2202787	Session notes for 8.7 (Maintenance on UE Power Saving Enhancements)	Ad-hoc Chair (CMCC)

R1-2202905	LS reply on PDCCH skipping	RAN1
        R1-2202896	[Draft] LS reply on PDCCH skipping	RAN1

· Potential paging enhancements:
R1-2202067	Summary#1 for Maintenance on Paging Enhancements	MediaTek Inc.

R1-2200944	Remaining issues on Paging enhancements for UE power saving in IDLE/inactive mode	Huawei, HiSilicon
R1-2201101	Remaining issues on paging enhancements for idle/inactive mode UE power saving	vivo
R1-2201130	Remaining issues of power saving enhancements for paging	ZTE, Sanechips
R1-2201280	Further discussion on Paging enhancements for power saving	OPPO
R1-2201370	Remaining issues of Paging enhancement for UE power saving	   CATT
R1-2201484	Discussion on paging enhancement	   NTT DOCOMO, INC.
R1-2201551	Discussion on potential paging enhancements for UE power saving	Spreadtrum Communications
R1-2201641	On remaining issues of paging enhancement	Panasonic
R1-2201705	Discussion on remaining aspects of the design of paging enhancements	Intel Corporation
R1-2201777	Remaining issues on paging enhancements for idle/inactive UEs	Apple
R1-2201865	Remaining issues on paging early indication	CMCC
R1-2201917	Remaining issues on paging enhancement for power saving	Xiaomi
R1-2202022	Maintenance on paging enhancements	Samsung
R1-2202068	Maintenance on Paging Enhancements	MediaTek Inc.
R1-2202148	Remaining issues on paging early indication design	Qualcomm Incorporated
R1-2202216	Maintenance for Paging Enhancements	Ericsson
R1-2202236	Discussion on PEI Design	Transsion Holdings
R1-2202247	Remaining issues on paging enhancements	InterDigital, Inc.
R1-2202328	Open items on paging enhancements for UE power saving	Nokia, Nokia Shanghai Bell
R1-2202346	Discussion on potential paging enhancements	LG Electronics
        R1-2202384	On paging early indication	Nordic Semiconductor ASA

· TRS/CSI-RS occasion(s) for idle/inactive UEs
R1-2202651	Moderator summary#3 on TRS/CSI-RS occasion(s) for idle/inactive UEs	Moderator (Samsung)
R1-2202650	Moderator summary#2 on TRS/CSI-RS occasion(s) for idle/inactive UEs	Moderator (Samsung)
        R1-2202024	Moderator summary#1 on TRS/CSI-RS occasion(s) for idle/inactive UEs	Moderator (Samsung)

R1-2200945	Remaining issue on assistance TRS occasions for IDLE/inactive mode	   Huawei, HiSilicon
R1-2201102	Remaining issues on TRS/CSI-RS occasion(s) for idle/inactive UEs	vivo
R1-2201131	Remaining issues of TRS for RRC idle and inactive UEs	ZTE, Sanechips
R1-2201281	Further discussion on RS occasion for idle/inactive UEs	   OPPO
R1-2201371	Remaining issues of TRS/CSI-RS for paging enhancement	CATT
R1-2201485	Discussion on TRS/CSI-RS occasion for idle/inactive Ues	NTT DOCOMO, INC.
R1-2201552	Discussion on TRS/CSI-RS occasion(s) for idle/inactive UEs	Spreadtrum Communications
R1-2201642	Remaining issues on enhancements for TRS/CSI-RS occasion(s) for idle/inactive UEs	Panasonic
R1-2201706	Discussion on the remaining details of TRS/CSI-RS occasions in idle/inactive time	Intel Corporation
R1-2201778	Remaining issues on indication of TRS configurations for idle/inactive UEs	Apple
R1-2201866	Remaining issues on TRS/CSI-RS occasion(s) for idle/inactive UEs	CMCC
R1-2201918	Remaining issues on TRS/CSI-RS configuration and indication for idle/inactive UEs	   Xiaomi
R1-2202023	Maintenance on TRS/CSI-RS occasion(s) for idle/inactive UEs	   Samsung
R1-2202069	Maintenance on TRS/CSI-RS Information for idle/inactive UEs	   MediaTek Inc.
R1-2202149	Remaining issues on idle and inactive TRS	Qualcomm Incorporated
R1-2202195	Remaining issues on TRS/CSI-RS occasions for idle/inactive UEs	Sharp
R1-2202217	Maintenance for TRS occasion provisioning for Idle/Inactive UEs	Ericsson
R1-2202248	Remaining issues on TRS/CSI-RS occasions for idle/inactive UEs	InterDigital, Inc.
R1-2202329	Open issues on n TRS information forto IDLE/INACTIVE mode UEs	   Nokia, Nokia Shanghai Bell
R1-2202347	Discussion on TRS/CSI-RS occasion(s) for idle/inactive UEs	LG Electronics
        R1-2202385	On TRS design for idle/inactive UEs	Nordic Semiconductor ASA

· Potential extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time
R1-2202894	FL summary#5 of DCI-based power saving adaptation	Moderator (vivo)
R1-2202739	FL summary#4 of DCI-based power saving adaptation	Moderator (vivo)
R1-2202738	FL summary#3 of DCI-based power saving adaptation	Moderator (vivo)
R1-2202574	FL summary#2 of DCI-based power saving adaptation	Moderator (vivo)
R1-2202573	FL summary#1 of DCI-based power saving adaptation	Moderator (vivo)

R1-2200946	Remaining issues on the extensions to Rel-16 DCI-based power saving adaptation for an active BWP		Huawei, HiSilicon
R1-2201103	Remaining issues on DCI-based power saving adaptation in connected mode	vivo
R1-2201133	Remaining issues of PDCCH monitoring adaptation during DRX Active Time	ZTE, Sanechips
R1-2201282	Remaining issues for DCI-based power saving adaptation	OPPO
R1-2201372	Remaining issues of PDCCH monitoring adaptation	CATT
R1-2201486	Discussion on extension to DCI-based power saving adaptation 	NTT DOCOMO, INC.
R1-2201553	Discussion on power saving techniques for connected-mode UEs	Spreadtrum Communications
R1-2201613	Remaining issues on DCI-based power saving adaptation during DRX active time	ETRI
R1-2201643	Remaining issues for extensions to Rel-16 DCI-based power saving adaptation during DRX Active Time	Panasonic
R1-2201707	Discussion on remaining aspects of power saving in active time 	Intel Corporation
R1-2201779	Remaining details on enhanced DCI-based power saving adaptation	Apple
R1-2201867	Remaining issues on PDCCH monitoring reduction during DRX active time	CMCC
R1-2201919	Remaining issues on PDCCH monitoring adaptation for power saving  	Xiaomi
R1-2202025	Maintenance on DCI-based power saving techniques	Samsung
R1-2202070	Maintenance on DCI-based PDCCH Monitoring Adaptation	MediaTek Inc.
R1-2202094	Enhanced DCI based power saving adaptation	Lenovo
R1-2202150	DCI-based power saving adaptation during DRX ActiveTime	Qualcomm Incorporated
R1-2202219	Maintenance for active time power savings mechanisms 	Ericsson
R1-2202249	Remaining issues on DCI-based power saving adaptation	InterDigital, Inc.
R1-2202330	Open issues on PDCCH monitoring adaptation for UE power saving	Nokia, Nokia Shanghai Bell
R1-2202348	Discussion on DCI-based power saving adaptation during DRX ActiveTime	LG Electronics
R1-2202365	Remaining issues on DCI-based power saving adaptation	NEC
R1-2202386	On PDCCH monitoring adaptation  	Nordic Semiconductor ASA

· Others
R1-2201132	Simulation results of UE power saving in RRC idle and inactive state	ZTE, Sanechips
R1-2202218	Modeling of NR gNB power consumption	   Ericsson
R1-2202426	Evaluation of power saving gain for IDLE mode power saving enhancements in Rel-17	Huawei, HiSilicon
R1-2201893	Discussion on power saving for RRC connected UE	ZTE, Sanechips
R1-2202071	Discussion on Rel-18 network energy savings	MediaTek Inc.
R1-2202220	Evaluation results for UE power saving schemes	Ericsson
R1-2202476	Discussion on UE assumption of TRS availability	Huawei, HiSilicon


	
RAN2 Contributions


	RAN2 #116-bis-e Meeting

Organizational
LS in
R2-2200130	LS on further agreements on RLM and BFD relaxation for UE Power Saving enhancements (R4-2120314; contact: vivo, MediaTek)	RAN4

LS out
R2-2201960    LS on PDCCH Skipping in RRC_CONNECTED    RAN2    To:RAN1
R2-2201989    LS to RAN4 on RLM/BFD relaxation for ePowSav    RAN2    To:RAN4    Cc:RAN1

CRs
R2-2200591	38.304 Running CR for ePowSav	vivo	draftCR	Rel-17	38.304	16.7.0	NR_UE_pow_sav_enh-Core
R2-2201157	38.300 running CR for introduction of UE power saving enhancements	Huawei, HiSilicon	draftCR	Rel-17	38.300	16.8.0	NR_UE_pow_sav_enh-Core	R2-2111491
R2-2201268	Update of 38.331 running CR for ePowSav with RAN1#107-e inputs	CATT	draftCR	Rel-17	38.331	16.7.0	B	NR_UE_pow_sav_enh-Core	R2-2111657

Other
R2-2201476	[Draft] LS on network control over the use of PEI	Futurewei Technologies	LS out	Rel-17	NR_UE_pow_sav_enh-Core	To:SA2	Cc:RAN3

Open Issues
Paging Sub-grouping and Paging Early Indication
R2-2201675	[Pre116bis][005][ePowSav] Summary of 8.9.2.1 Paging Sub-grouping and Paging Early Indication (MediaTek)	MediaTek
R2-2201916	Summary of [AT116bis-e][054][ePowSav] Subgrouping and PEI	MediaTek Inc.

R2-2200197	UE Identity based Paging Subgrouping Aspects	Samsung Electronics 
R2-2200198	UE Identity for paging subgrouping with eDRX	Samsung Electronics 
R2-2200199	Simultaneous support of UE Identity based and CN assigned Paging Subgrouping	Samsung Electronics 
R2-2200239	Discussion on paging subgrouping	    OPPO	
R2-2200315	Open Issues for PEI and UE Paging Subgrouping	    MediaTek Inc.
R2-2200455	Remaining open issues on subgrouping	Intel Corporation
R2-2200464	Discussing on Paging Sub-grouping and Paging Early Indication	Beijing Xiaomi Mobile Software
R2-2200592	Discussion on remaining issues on PEI and sub-grouping	vivo	
R2-2200898	Considerations on remaining issues for paging subgrouping	CMCC
R2-2200899	Further considerations on UE assistance information	CMCC	
R2-2200910	Discussion on paging subgrouping enhancements for idle/inactive-mode UE power saving	Sony
R2-2201102	On some remaining issues in 38.304 running CR for ePowSav	Futurewei Technologies
R2-2201153	Remaining issues on CN controlled subgrouping	Huawei, HiSilicon, CMCC	
R2-2201155	PEI configuration and monitoring	Huawei, HiSilicon	
R2-2201219	Further Consideration on Paging Subgrouping	ZTE Corporation,Sanechips	
R2-2201221	Consideration on the UE capability for Paging Enhancement	ZTE Corporation,Sanechips	
R2-2201269	Consideration on Paging Sub-grouping	CATT	
R2-2201289	Discussion on coexistence of paging subgroup and multicast paging	LG Electronics	
R2-2201290	Remaining issues on paging subgrouping	LG Electronics	
R2-2201332	PEI monitoring area	DENSO CORPORATION
R2-2201339	Remaining details on subgrouping	Nokia, Nokia Shanghai Bell	
R2-2201463	On network control over the use of PEI	Futurewei Technologies	
R2-2201541	On the co-existence of UE-ID and CN assigned subgroups	Interdigital, Inc.
R2-2201542	UE assistance for CN assigned subgroups	Interdigital, Inc.	
R2-2201555	PEI in last used cell	Ericsson	
R2-2201557	Paging Early Indication and Subgroups	Ericsson
R2-2201543	Subgroup determination	Interdigital, Inc.

TRS/CSI-RS for idle/inactive
R2-2201677	Summary of 8.9.2.2 TRS/CSI-RS for idle/inactive (CATT)	CATT
R2-2201918	Report of [AT116bis-e][055][ePowSav] TRS/CSI-RS for idle/inactive	   CATT

R2-2200240	Discussion on TRS/CSI-RS applicability for eDRX UEs	    OPPO
R2-2200466	Discussion on TRS CSI-RS for RRC-IDLE and RRC-INACTIVE State UE   Beijing Xiaomi Mobile Software
R2-2200593	Discussion on TRS CSI-RS in idle inactive mode	    vivo	
R2-2201204	R17 NR UE Power Save SIB-X sizing aspects	Apple	
R2-2201220	Further Consideration on TRS for Idle and Inactive UE	ZTE Corporation,Sanechips=
R2-2201240	Discussion on TRS/CSI-RS and eDRX	Sharp	
R2-2201270	TRS/CSI-RS for idle/inactive: leftover issues	CATT	
R2-2201307	Discussion on TRS/CSI-RS for idle/inactive	LG Electronics Finland	
R2-2201497	Potential TRS/CSI-RS occasion(s)	Nokia, Nokia Shanghai Bell
R2-2201556	TRS exposure	Ericsson

RLM/BFD relaxation
R2-2201684	Summary of 8.9.2.3 RLM BFD relaxation	vivo
R2-2201941	Summary of [AT116bis-e][056][ePowSav] RLM/BFD relaxation (vivo)	vivo

R2-2200186	Issues on RLM-BFD relaxations	Qualcomm Incorporated
R2-2200241	Discussion on RAN2’s impact of RLM/BFD relaxation	OPPO	
R2-2200381	Discussion on RLM_BFD measurement relaxation	NEC Europe Ltd 	
R2-2200451	Further considerations for RLM/BFD relaxation	Intel Corporation	
R2-2200465	Discussion on RLM_BFD measurement relaxation	Beijing Xiaomi Mobile Software
R2-2200594	Discussion on configurations of RLM/BFD relaxation for power saving	vivo	
R2-2201156	Discussion on RLM/BFD relaxation and DCI-based power saving adaptation	Huawei, HiSilicon	
R2-2201271	Consideration on RLM and BFD relaxation	CATT	
R2-2201544	RLM/BFD Relaxation Reporting	Interdigital, Inc.	
R2-2201578	Discussion on RLM/BFD Relaxation	LG Electronics Finland	
R2-2201614	On RLM/BFD relaxation	Nokia, Nokia Shanghai Bell

PDCCH skip
R2-2200200	PDCCH Skipping in RRC_CONNECTED	Samsung Electronics Co., Ltd
R2-2200187	Enhancements for adaptive PDCCH monitoring	Qualcomm Incorporated
R2-2201222	Initial Discussion on DCI based Power Saving	ZTE Corporation,Sanechips

Further Enhancements
R2-2200188	Subgrouping among paging occasions	Qualcomm Incorporated

UE Capabilities 
R2-2201681	Summary of AI 8.9.3: UE capabilities	Intel

R2-2200242	Discussion on UE capabilities	OPPO	
R2-2200452	UE capability for Rel-17 UE power saving	Intel Corporation
R2-2200453	Draft running CR to 38331 on UE capabilities for Rel-17 UE power saving	Intel Corporation	draftCR	Rel-17	38.331	16.7.0	B	NR_UE_pow_sav_enh-Core
R2-2200454	Draft running CR to 38306 on UE capabilities for Rel-17 UE power saving	Intel Corporation	draftCR	Rel-17	38.306	16.7.0	B	NR_UE_pow_sav_enh-Core
R2-2200463	Discussing on UE capability for Paging enhancement	Beijing Xiaomi Mobile Software
R2-2200595	Discussion on capabilities for ePowSav	vivo	
R2-2201154	UE capability design for paging subgrouping	Huawei, HiSilicon	
R2-2201205	R17 NR UE Power Save UE capability aspects	Apple	
R2-2201340	RAN2 impact on connected mode power saving	Nokia, Nokia Shanghai Bell	


	RAN2 #117-e Meeting

General
LS in:
R2-2202112	LS on UE capability for paging enhancement (R1-2200768; contact: Ericsson)	RAN1	LS in	Rel-17	To:RAN2
R2-2202115	LS on Paging Enhancement (R1-2200800; contact: MediaTek)	RAN1	LS in	Rel-17	To:RAN2
R2-2202168	LS on signalings for enabling RLM and BFD relaxation in R17 UE power saving (R4-2202769; contact: vivo)	RAN4	LS in	Rel-17	To:RAN2	Cc:RAN1
R2-2202306	Discussion on reply LS on signaling for RLM BFD relaxation	vivo	discussion	Rel-17	NR_UE_pow_sav_enh-Core

LS out:
R2-2204240    LS out on PEI and UE Subgrouping    RAN2    To:RAN3    Cc:SA2, CT1
R2-2204238    Reply LS to RAN4 on RLM/BFD relaxation for ePowSav    RAN2    To:RAN4

CRs and Rapporteur Resolutions:
R2-2202307	Introduction of ePowSav in TS 38.304	vivo (Rapporteur)	CR	Rel-17	38.304	16.7.0	0227	-	B	NR_UE_pow_sav_enh-Core
R2-2202308	Discussion on type-3 open issues in TS 38.304 (Rapporteur resolutions)	vivo	discussion	Rel-17	NR_UE_pow_sav_enh-Core
R2-2203058	Introduction of ePowSav in TS 38.331	CATT	CR	Rel-17	38.331	16.7.0	2924	-	B	NR_UE_pow_sav_enh-Core
R2-2203232	Introduction of UE power saving enhancements In 38.300	Huawei, HiSilicon	CR	Rel-17	38.300	16.8.0	0417	-	B	NR_UE_pow_sav_enh-Core

Open issues
Pre-discussions:
R2-2202309	Summary of [Pre117-e][006][ePowSav] RLM BFD relaxation (vivo)	vivo	discussion	Rel-17	NR_UE_pow_sav_enh-Core	Late
R2-2202664	Summary report of [Pre117-e][007][ePowSav] UE capabilities	Intel Corporation	discussion	Rel-17	NR_UE_pow_sav_enh-Core	Late
R2-2202769	Summary of [Pre117-e][004][ePowSav] PEI and paging subgrouping (MediaTek)	MediaTek Inc.	discussion	Late
R2-2203059	Summary of [Pre117-e[005][ePowSav] TRS / CSI-RS Open Issues Input (CATT)	CATT	discussion	Rel-17	NR_UE_pow_sav_enh-Core	Late

PEI and paging subgrouping:
R2-2203720	Summary of 8.9.3.2.1 PEI and Paging Subgrouping	MediaTek Inc.

R2-2202279	Open issues for PEI and paging subgrouping 	NEC Europe Ltd
R2-2202285	Open Issues for PEI and paging subgrouping	Samsung Electronics Co., Ltd
R2-2202286	UE Identity for paging subgrouping with eDRX	Samsung Electronics Co., Ltd
R2-2202310	Discussion on remaining open issues on PEI and subgrouping	vivo
R2-2202353	Discussing on PEI and paging subgrouping	Xiaomi Communications
R2-2202519	Open Issues in Enhanced NR UE Power Save PEI / Paging Subgrouping	Apple
R2-2202771	Open Issues for PEI and Paging Subgrouping	MediaTek Inc.
R2-2202881	PEI and subgrouping remaining issues	Nokia, Nokia Shanghai Bell
R2-2202882	Impact of subgrouping on other WGs	Nokia, Nokia Shanghai Bell
R2-2202993	Discussion on PEI and paging subgrouping	OPPO
R2-2203036	R2-22xxxxx Remaining issues on PEI	LG Electronics Inc
R2-2203229	Remaining issues on CN controlled subgrouping	Huawei, HiSilicon
R2-2203231	PEI with eDRX	Huawei, HiSilicon
R2-2203243	Considerations on PEI without Subgrouping Configuration	ZTE Corporation,Sanechips
R2-2203244	Considerations on PEI and Subgrouping Information in Xn and NG interface	ZTE Corporation,Sanechips
R2-2203245	Considerations on Open Issues of PEI and Subgrouping	ZTE Corporation,Sanechips
R2-2203252	PEI and paging subgrouping	Ericsson
R2-2203292	(OI 1.4) Considerations on support of PEI with eDRX	Interdigital, Inc.
R2-2203305	Remaining issue on PEI mobility	Intel Corporation
R2-2203474	Handling of gNB not supporting CN-assigned subgrouping	Futurewei Technologies
R2-2203478	On supporting PEI with eDRX	Futurewei Technologies

PDCCH Skip:
R2-2203708	[Pre117-e][024][ePowSav] Summary of AI 8.9.3.2.2 PDCCH Skip (Samsung)	Samsung Electronics Co., Ltd

R2-2202287	PDCCH Skipping in RRC_CONNECTED	Samsung Electronics Co., Ltd
R2-2202311	Discussion on PDCCH Skipping in RRC_CONNECTED 	vivo
R2-2202883	UL PUSCH transmission impact on PDCCH skipping	Nokia, Nokia Shanghai Bell
R2-2202994	Discussion on PDCCH skipping	OPPO
R2-2203230	PDCCH skipping while UL reTx timer is running	Huawei, HiSilicon
R2-2203253	DCI-based power saving adaptation during DRX Active Time	  Ericsson

UE capabilities
R2-2202355	Discussing on remaining issues of UE capability for paging enhancement	Xiaomi Communications

Other
R2-2202312	Discussion on TRS availability when SI change	   vivo
R2-2202354	Discussion on remaining issues on UE power saving	Xiaomi Communications
R2-2202779	Further considerations on UE assistance information	CMCC
R2-2202995	Discussion on PEI indication determination in RRC INACTIVE	OPPO
R2-2203068	TRS/CSI-RS configuration in RRC_CONNECTED	DENSO CORPORATION
R2-2203254	TRS exposure	Ericsson


	
RAN3 Contributions


	RAN3 #114-bis-e Meeting

R3-220102	LS on paging subgrouping and PEI	RAN2

R3-220235	Support of paging subgrouping for UE power saving (F1AP)	CATT
R3-220415	Support of paging subgrouping for UE power saving (F1AP)	CATT
R3-220236	Support of paging subgrouping for UE power saving (NGAP)	CATT
R3-220416	Support of paging subgrouping for UE power saving (NGAP)	CATT

R3-220564	Discussion on UE power saving	Samsung
R3-220565	CR to support UE power saving over F1	Samsung

R3-220675	(TP for TS 38.413 and TS 38.473) Supporting UE Power Saving Enhancements	Huawei

R3-220767	Work plan for UE power saving enhancements WI	ZTE,MediaTek Inc.
R3-220897	Discussion on UE paging subgroup	ZTE Corporation, MediaTek

R3-220898	CR to TS38.413 for UE paging subgroup	ZTE Corporation, MediaTek, China Unicom
R3-220900	CR to TS38.423 for UE paging subgroup	ZTE Corporation, MediaTek

R3-220365	Support of UE Power Saving Enhancements	Nokia, Nokia Shanghai Bell
R3-220366	Support of UE Power Saving Enhancements	Nokia, Nokia Shanghai Bell
R3-221133	Support of UE Power Saving Enhancements	Nokia, Nokia Shanghai Bell, Ericsson, Qualcomm Incorporated

R3-220286	Addition of PEIPS Assistance Information	Qualcomm Incorporated, Ericsson
R3-220287	Addition of PEIPS Assistance Information	Qualcomm Incorporated, Ericsson
R3-220307	Addition of UE Subgrouping for paging	Ericsson, Qualcomm Incorporated
R3-220308	Addition of PEIPS Assistance Information	Ericsson, Qualcomm Incorporated
R3-221153	Addition of PEIPS Assistance Information	Ericsson, Qualcomm Inc., Nokia, Nokia Shanghai Bell, Huawei, ZTE, Samsung, CATT

R3-220899	CR to TS38.473 for UE paging subgroup	ZTE Corporation,  MediaTek, China Unicom
R3-221156	CR to TS38.473 for UE paging subgroup	ZTE, MediaTek, China Unicom, Nokia, Nokia Shanghai Bell, Ericsson, Huawei, Samsung, Qualcomm Incorporated, CATT

R3-220676	Supporting UE Power Saving Enhancements	Huawei
R3-221261	Supporting UE Power Saving Enhancements	Huawei

R3-221268	(BL CR to TS 38.410) Support for ePowerSaving	CATT, Nokia, Nokia Shanghai Bell, Ericsson, ZTE, Qualcomm Incorporated, Samsung

R3-221315	(BL CR to TS 38.470) Support for UE Power Saving Enhancements	Qualcomm Incorporated, Nokia, Nokia Shanghai Bell, Samsung, CATT, Huawei, Ericsson, ZTE

R3-221010	CB: # 18_UEPowerSaving - Summary of email discussion	ZTE - moderator
R3-221147	CB: # 18_UEPowerSaving - Summary of email discussion	ZTE - moderator
R3-221428	CB: # 18_UEPowerSaving - Summary of email discussion	ZTE - moderator


	RAN3 #115-e Meeting

R3-221594	(BL CR to TS 38.410) Support for ePowerSaving	CATT, Nokia, Nokia Shanghai Bell, Ericsson, ZTE, Qualcomm Incorporated, Samsung

R3-221745	(TP for XnAP BL CR on UE Power Savings) EN Removal on RAN Paging	Qualcomm Incorporated
R3-221822	(TP for TS 38.470 & TS 38.300) Stage 2 conclusions for UE Power Saving Enhancements	Nokia, Nokia Shanghai Bell
R3-221823	(TP for TS 38.473) Stage 3 conclusions for UE Power Saving Enhancements	Nokia, Nokia Shanghai Bell
R3-221971	(TP for Powersaving BLCR for TS 38.423) Supporting UE Power Saving Enhancements	Huawei
R3-221972	(TP for Powersaving BLCR for TS 38.473 and TS 38.413) Supporting UE Power Saving Enhancements	Huawei

R3-222196	Work plan for UE power saving enhancements WI	ZTE,MediaTek Inc.
R3-222250	Left issues on UE power saving enhancement	ZTE Corporation, MediaTek Inc.

R3-222522	TP to TS 38.300 BL CR: Addition of PEIPS over Xn	Ericsson

R3-222412	CB: # 20_UEPowerSaving - Summary of email discussion	ZTE - moderator
R3-222567	CB: # 20_UEPowerSaving - Summary of email discussion	ZTE - moderator

R3-222681	(TP for Powersaving BLCR for TS 38.470) Introduction of SIBx on TRS resources	Huawei

R3-222316	(TP to BL CR on TS38.473) Further discussion on UE power saving	Samsung
R3-222772	(TP to BL CR on TS38.473) Further discussion on UE power saving	Samsung

R3-222251	(TP to TS38.473 and TS38.423) paging subgroup	ZTE Corporation, MediaTek Inc.
R3-222849	(TP to TS38.423) paging subgroup	ZTE Corporation, MediaTek Inc., Qualcomm Incorporated, Huawei

R3-222201	(TP for TS 38.413) Support for UE power saving	CATT
R3-222850	(TP for TS 38.413) Support for UE power saving	CATT, ZTE

R3-222848	Reply LS on paging subgrouping and PEI	ZTE
R3-222874	Reply LS on paging subgrouping and PEI	ZTE

R3-221582	Addition of PEIPS Assistance Information	Ericsson, Qualcomm Inc., Nokia, Nokia Shanghai Bell, Huawei, ZTE, Samsung, CATT
R3-222964	Addition of PEIPS Assistance Information	Ericsson, Qualcomm Inc., Nokia, Nokia Shanghai Bell, Huawei, ZTE, Samsung, CATT

R3-221578	Support of UE Power Saving Enhancements	Nokia, Nokia Shanghai Bell, Ericsson, Qualcomm Incorporated
R3-222965	Support of UE Power Saving Enhancements	Nokia, Nokia Shanghai Bell, Ericsson, Qualcomm Incorporated

R3-221593	Supporting UE Power Saving Enhancements	Huawei, Nokia, Nokia Shanghai Bell, Samsung, ZTE, Ericsson, Qualcomm Incorporated, CATT
R3-222549	Supporting UE Power Saving Enhancements	Huawei, Nokia, Nokia Shanghai Bell, Samsung, ZTE, Ericsson, Qualcomm Incorporated, CATT
R3-222966	Supporting UE Power Saving Enhancements	Huawei, Nokia, Nokia Shanghai Bell, Samsung, ZTE, Ericsson, Qualcomm Incorporated, CATT

R3-221596	(BL CR to TS 38.470) Support for UE Power Saving Enhancements	Qualcomm Incorporated, Nokia, Nokia Shanghai Bell, Samsung, CATT, Huawei, Ericsson, ZTE
R3-222967	(BL CR to TS 38.470) Support for UE Power Saving Enhancements	Qualcomm Incorporated, Nokia, Nokia Shanghai Bell, Samsung, CATT, Huawei, Ericsson, ZTE

R3-221583	CR to TS38.473 for UE paging subgroup	ZTE, MediaTek, China Unicom, Nokia, Nokia Shanghai Bell, Ericsson, Huawei, Samsung, Qualcomm Incorporated, CATT
R3-222548	CR to TS38.473 for UE paging subgroup	ZTE, MediaTek, China Unicom, Nokia, Nokia Shanghai Bell, Ericsson, Huawei, Samsung, Qualcomm Incorporated, CATT
R3-222968	CR to TS38.473 for UE paging subgroup	ZTE, MediaTek, China Unicom, Nokia, Nokia Shanghai Bell, Ericsson, Huawei, Samsung, Qualcomm Incorporated, CATT
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	RAN4 #101-bis-e Meeting

General:
R4-2202640	WF on RLM/BFD relaxation for UE Power Saving enhancements	MediaTek Inc.
R4-2202642	CR on TS38.133 for applicability of RLM measurement relaxation	MediaTek inc.

R4-2202643	DraftCR on SSB based relaxed RLM requirements	Huawei, Hisilicon
R4-2202644	draft CR on CSI-RS RLM requirements relaxation for R17 UE power saving	vivo
R4-2202647	Draft CR for TS 38.133 Minimum requirement for SSB based BFD for UE configured with relaxed measurement criterion	CMCC
R4-2202648	Draft CR Minimum requirement for CSI-RS based beam failure detection for UE configured with relaxed measurement criterion	Xiaomi
R4-2202649	Draft CR on relaxed measurement criteria for BFD	CATT
R4-2202759	Draft Big CR: RRM requirements Rel-17 NR UE Power Saving Enhancements	MediaTek

R4-2200599	LS on signalings for enabling RLM and BFD relaxation in R17 UE power saving	vivo
R4-2202641	LS on signalings for enabling RLM and BFD relaxation in R17 UE power saving	Vivo, Mediatek
R4-2202769	LS on signaling for enabling RLM and BFD relaxation in R17 UE power saving	vivo

RRM core requirements:
R4-2200325	On Power Saving RRM Requirement	Qualcomm, Inc.
R4-2200530	Discussion on NR UE power saving for RLM and BM	Intel Corporation

UE measurements relaxation for RLM and/or BFD:
R4-2200105	Further discussion on RLM/BFD relaxation for UE power saving enhancement	CATT
R4-2200106	Draft CR on relaxed measurement criteria for BFD	CATT
R4-2200258	UE measurements relaxation for RLM and/or BFD	Apple
R4-2200600	Discussion on RLM and BFD relaxation for NR UE power saving	vivo
R4-2200601	draft CR on CSI-RS RLM requirements relaxation for R17 UE power saving	vivo
R4-2200685	Further discussion on UE measurements relaxation for RLM and/or BFD	Xiaomi
R4-2200686	Draft CR Minimum requirement for CSI-RS based beam failure detection for UE configured with relaxed measurement criterion	Xiaomi
R4-2200797	Draft CR for TS 38.133 Minimum requirement for SSB based BFD for UE configured with relaxed measurement criterion	CMCC
R4-2200806	Discussion on RLM/BFD relaxation for NR power saving enhancement	CMCC
R4-2200896	Discussion about RLM/BFD measurement relaxation	Nokia, Nokia Shanghai Bell
R4-2200897	38.133 draft CR on RLM relaxation criteria	Nokia, Nokia Shanghai Bell
R4-2201143	Discussion on RRM requirements for R17 RLM/BFD relaxation	OPPO
R4-2201406	RLM and RLF relaxation for UE power saving	    ZTE Corporation
R4-2201611	Discussion on UE measurement relaxation for RLM/BFD	Huawei, Hisilicon
R4-2201612	DraftCR on SSB based relaxed RLM requirements	Huawei, Hisilicon
R4-2201867	Discussions on UE power saving for RLM and BFD	Ericsson
R4-2201868	Draft CR: Applicability rule for relaxed BFD requirements	Ericsson
R4-2201962	Discussion on Rel-17 RLM/BFD measurement relaxation	MediaTek inc.
R4-2201963	CR on TS38.133 for applicability of RLM measurement relaxation	MediaTek inc.

Email discussion summary:
R4-2202565	Email discussion summary for [101-bis-e][214] NR_UE_pow_sav_enh	Moderator (MediaTek)
R4-2202731	Email discussion summary for [101-bis-e][214] NR_UE_pow_sav_enh	Moderator (MediaTek)


	RAN4 #102-e Meeting

RRM core requirements – WF/LS approved/endorsed: 
R4-2206790	LS on RLM/BFD relaxation for NR UE power saving enhancements    MediaTek Inc.
R4-2206909	WF on RLM/BFD relaxation for UE Power Saving enhancements	MediaTek Inc
R4-2206910	Draft CR Minimum requirement for CSI-RS based beam failure detection for UE configured with relaxed measurement criterion	Xiaomi
R4-2207087	Reply LS to RAN2 on RLM/BFD relaxation for ePowSav	vivo

RRM core requirements – 1st email discussion conclusions:
R4-2206787	LS on RLM and BFD relaxation in R17 UE power saving	MediaTek Inc

R4-2205661    CR on TS38.133 for applicability of RLM measurement relaxation	MediaTek inc, Ericsson
R4-2205332    DraftCR on SSB based relaxed RLM requirements	Huawei, HiSilicon
R4-2204338    draft CR on CSI-RS RLM requirements relaxation for R17 UE power saving	vivo
R4-2204707    38.133 draft CR on RLM relaxation criteria	Nokia, Nokia Shanghai Bell
R4-2205636    Draft CR to TS 38.133: Applicability of relaxed BFD requirements	Ericsson, MediaTek Inc.
R4-2204533    Draft CR for TS 38.133 Minimum requirement for SSB based BFD for UE configured with relaxed measurement criterion	CMCC
R4-2203904    Draft CR on relaxed measurement criteria for BFD	CATT
R4-2205850    Clause title change on big CR	Qualcomm communications-France

RRM core requirements - 2nd email discussion conclusions:
R4-2206909	WF on RLM/BFD relaxation for UE Power Saving enhancements	MediaTek Inc
R4-2206910	Draft CR Minimum requirement for CSI-RS based beam failure detection for UE configured with relaxed measurement criterion	Xiaomi
R4-2206911	CR on TS38.133 for applicability of RLM measurement relaxation	MediaTek inc, Ericsson
R4-2206912	DraftCR on SSB based relaxed RLM requirements	Huawei, HiSilicon
R4-2206913	draft CR on CSI-RS RLM requirements relaxation for R17 UE power saving	vivo
R4-2206914	Draft CR to TS 38.133: Applicability of relaxed BFD requirements	Ericsson, MediaTek Inc.
R4-2206915	Draft CR for TS 38.133 Minimum requirement for SSB based BFD for UE configured with relaxed measurement criterion	CMCC
R4-2205850	Clause title change on big CR	Qualcomm communications-France

RRM performance requirements:
R4-2203722	On Power Saving RRM Performance Requirement Scope	Qualcomm, Inc.
R4-2203758	UE power saving enhancement: RRM performance requirements	Apple
R4-2203905	Discussion on RRM test cases for UE power saving enhancement	CATT
R4-2204534	Discussion on test cases for RLM/BFD measurement relaxation	CMCC

Demodulation performance requirements:
R4-2207225	Way Forward on demodulation requirements for power saving enhancement	MediaTek

R4-2203759	UE power saving enhancement: demod performance requirements	Apple
R4-2204535	Discussion on demodulation for UE power saving enhancement	CMCC
R4-2205099	UE demodulation requirements for UE power saving enhancement	Ericsson
R4-2205770	Discussion on for power saving enhancement demod	Huawei,HiSilicon
R4-2205912	Views on demodulation requirements for power saving enhancements	MediaTek inc.
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