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8.7 UE Power Saving Enhancements
Please refer to RP-212630 for detailed scope of the WI. Relevant incoming LSs in R1-2200005, R1-2200010.

[107bis-e-R17-RRC-PowSav] Email discussion on Rel-17 RRC parameters for UE power saving – Weide (MediaTek)
· Email discussion to start on January 20 and end by January 25

8.7.1 Enhancements for idle/inactive-mode UE power saving
8.7.1.1   Potential paging enhancements

[107bis-e-R17-PowSav-01] Email discussion regarding potential paging enhancements – Weide (MediaTek)
· 1st check point: January 20
· Final check point: January 25
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 [image: image2.png](floor(i./ POnumPerPEl) + 1)



-th value out of [image: image4.png](N. / POnumPerPEl)



 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 [image: image6.png]{0,1,2,..,16}




· 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 

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) - [image: image8.png]lipp/N.]-T/N




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.

R1-2200787
Summary of Maintenance on Paging Enhancement
Moderator (MediaTek)

R1-2200759
Summary of Maintenance on Paging Enhancement
Moderator (MediaTek)
R1-2200743
Summary of Maintenance on Paging Enhancement
Moderator (MediaTek)
R1-2200605
Summary of Maintenance on Paging Enhancement
Moderator (MediaTek)
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

R1-2200605
Summary#1 for Maintenance of Paging Enhancements
MediaTek Inc.

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.
8.7.1.2   TRS/CSI-RS occasion(s) for idle/inactive UEs

[107bis-e-R17-PowSav-02] Email discussion regarding TRS/CSI-RS occasions for idle/inactive UEs – Qiongjie (Samsung)
· 1st check point: January 20
· Final check point: January 25
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, 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.
· For each bit indicated as ‘0’ in the availability indication field of the current L1 based signaling, the UE keeps the existing 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.
R1-2200782 
Moderator summary #4 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)
R1-2200726 
Moderator summary #3 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

R1-2200203
Moderator Summary#1 on TRS/CSI-RS occasion(s) for idle/inactive UEs
Moderator (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 forto 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.
8.7.1.3   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
8.7.2 Potential extension(s) to Rel-16 DCI-based power saving adaptation during DRX ActiveTime 

[107bis-e-R17-PowSav-03] Email discussion regarding potential extension(s) to Rel-16 DCI-based power saving adaptation during DRX ActiveTime – Xiaodong (vivo)
· 1st check point: January 20
· Final check point: January 25
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.
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.
8.7.3 Others

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.
