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Power Saving Signal/Channel Design
The design of the power saving signal/channel for the power saving techniques had been discussed.   The discussions of the power saving signal/channel design are summarized with category of outside and within Active Time
Outside Active Time 
Configuraiton of Power Saving Signal/Channel  

	RAN1#97 agreements on Configuraiton of PDCCH-based power saving signal/channel
Agreements:
The monitoring occasion(s) of the power saving signal/channel outside the Active Time is “indicated” to the UE by the gNB with an offset before the DRX ON
· “Indicated” implies the explicit signalling by higher layer signalling or implicit through the CORESET/search space
· FFS: The value and the range of offset
Agreements:
One or more PDCCH monitoring occasion of PDCCH-based power saving signal/channel is supported outside Active Time
· FFS: Whether the monitoring occasions of the PDCCH-based power saving signal/channel in the same slot or not for multiple monitoring occasions
· FFS: whether the monitoring occasions are via search space set(s), CORESET(s), a combination thereof, etc.



Offset Value and Range

The offset of the PDCCH power saving signal/channel from the start of the DRX ON is set to allow UE to prepare for the PDCCH decoding and CSI feedback in the upcoming DRX ON when UE is triggered to wake up.  The 
· The value and range of the offset from the starting of DRX ON  is configurable by RRC signaling – Huawei, CATT, Spreadtrum, Futurewei, Apple, Ericsson, Qualcomm, Nokia
· The setting of the offset needs to take into account UE processing capability – CATT, Qualcomm, Nokia
· The minimum offset value [slot]
· 0
· 1
· 2 

Proposal: The range for the offset of the start of the PDCCH-based power saving signal/channel occasion(s) before the start of DRX ON is between [1] slot and [1/4] of the DRX cycle when [1/4] of the DRX cycle is greater or equal to 1 slot

Monitoring Occasions
· Multiple monitoring occasions – Huawei, CATT, Intel, Ericsson, Nokia
· Single monitoring occasion – Futurewei

Proposal:  The working assumption is that more than one monitoring occasion could be configured within a slot or multiple slots before the DRX ON

Monitoring BWP in an Activated Cell 

The PDCCH-based power saving signal/channel is configured in an Activeated Cell, either PCell or SCell.  Each cell is configured with up to 4 BWPs.    The PDCCH-based power saving signal/channel is either configured at a dedicated BWP or all BWPs with one active BWP for UE 
· Active BWP – Huawei, MediaTek, LGE, CATT, InterDigital, Ericsson, OPPO, CMCC
· Dedicated BWP –Sony, DoCoMo, Qualcomm

Proposal:  UE monitors the PDCCH-based power saving signal/channel on the active BWP in the configured active cell.   

For Long and Short DRX Cycle

The PDCCH-based power saving signal/channel is configured with 
· Long DRX only – MediaTek, Samsung,  CATT
· Long and short DRX – Futurewei, Nokia, Huawei, HiSilicon

Proposal:   PDCCH-based power saving signal/channel is semi-statically configured offset at least before the long DRX
· It is FFS for short DRX


	Huawei, HiSilicon[3]
	Proposal 3: Do not specify a dedicated BWP which is only used by power saving PDCCH. Proposal 7: The WUS offset is defined from the start of WUS occasion to the start of the ON duration of the associated C-DRX cycle.
Proposal 8: The WUS offset is configurable and zero offset is supported for the WUS occasion.
Proposal 9: The UE can report its desired value(s) of the WUS offset as UE assistance information.
Proposal 10: Multiple monitoring occasions in the same slot are supported for power saving channel outside Active Time.

	vivo[4]
	Proposal 10: The periodicity for power saving PDCCH monitoring should not be longer than the DRX cycle, and UE only need to monitor the power saving PDCCH in the monitoring duration(s) nearest to and before the DRX on duration.
Proposal 11: To guarantee the detection performance of power saving PDCCH, UE can be configured to monitor WUS in multiple consecutive monitoring ocassions.
Proposal 12: Power saving PDCCH transmission near SSB/CSI-RS should be considered in order to minimize UE power state consumption.
Proposal 14: The monitoring occasions of power saving PDCCH is limited in continuous duration configured by a single search space set and a single CORESET.

	MediaTek[6]
	Proposal 2: Power saving signal/channel is only associated with DRX long cycle.
Proposal 3: Power saving signal/channel is only monitored in PCell/PSCell.
Proposal 4: Power saving signal/channel is configured to be monitored in one BWP
.Proposal 6: Introduce a RRC parameter in search space configuration to indicate the slot offset between power saving signal/channel and the first slot of DRX OnDuration.

	Samsung[8]
	Proposal 11: For PoSS outside DRX active time, 
o	The SS set configuration follows the Rel-15 framework. 
o	The UE does not expect to be configured PDCCH monitoring occasions for the SS set that are located within the DRX on duration.
o	The UE does not expect to be configured PDCCH monitoring occasions for the SS set that are less than ∆min before the start of the DRX on duration.
Proposal 15: PoSS outside DRX active time is associated with long DRX cycle only. A UE does not monitor PDCCH for a DCI format providing PoSS during the time that drx-ShortCycleTimer is running.

	LGE[9]
	Proposal 1: A UE monitors PS-PDCCH outside Active Time on an active BWP at monitoring occasions of the PS-PDCCH.

	CATT[10]
	Proposal 1: The offset value of the power saving signal/channel before the DRX ON depends on DRX configuration, the UE processing time from inactive state  to active state, and the time required for reliable measurements and its relation to RS configuration
Proposal 3: If only Long DRX cycle is configured, the WUS could indicate UE whether to wake up at the upcoming one or multiple DRX cycles.
Proposal 4: When short DRX cycle is configured, the WUS would be monitored only in Long DRX cycle for simple.
Proposal 9: Configuration of multiple monitoring occasions in same slot has higher priority.


	Intel[11]
	Proposal 3: 
o	Multiple WUS monitoring occasions can be configured in same slot
o	Support implicit way of obtaining WUS offset from search space configuration.

	Sony[12]
	Observation 5 - Associating a dedicated BWP, potentially limiting search-space and CORESET, allows to only power up a certain part of the circuitry and fully power up to the receiver for other PDCCH monitoring only during the ON duration when indicated by the power saving signal/channel

	Spreadtrum[15]
	Proposal 2: For power saving signal/channel for UE to monitor outside the Active Time, the position of the field(s) per UE can be semi-statically configured to UE.
Proposal 4: The offset between the starting time of the monitoring occasion(s) of the power saving signal/channel outside the Active Time and the DRX ON can be explicitly indicated to the UE by the gNB through RRC signaling independent of search space set.

	Furturewei[16]
	Proposal 1: The time offset before on duration C-DRX at which the power saving signal is transmitted is configurable.
Proposal 2: UE sends to the network the information of the supported minimum time offset before on duration C-DRX at which the power saving signal is transmitted.
Proposal 5: The benefits of multiple PDCCH monitoring occasions of the PDCCH-based power saving signal/channel in the same slot need to be identified before supporting multiple PDCCH monitoring occasions in the same slot. 
Proposal 6: The wake-up signal is used when short or long DRX cycle is configured.

	InterDigital[17]
	Proposal 6: Every BWP can be configured for wake-up signal transmission

	Aple[18]
	Proposal 1 : If the offset for monitoring occasion for power saving signal outside Active Time is explicitly configured by RRC, UE use the configured value. Otherwise, UE use default offset value and DRX offset to determine the monitoring occasion of power saving signal.
Proposal 2: NR supports that power saving signal monitoring offset ranges from X to Y ms, where
o	X=[1/16]
o	Y=[5]

	Ericsson[20]
	Proposal 8	Configuration of the PDCCH-based power saving signal/channel includes an offset indication from DRX On duration. Minimum offset is one slot.
Proposal 9	UE-specific configuration of the PDCCH-based power saving signal/channel should include a number of monitoring occasions (MOs) from minimum of 1 to maximum of Y (subject to FFS) spanning over 1 to X slots, and can be a combination of SSs associated with Coresets.

	DoCoMo[21]
	Proposal 1: The BWP and CORESET should be able to be dedicated for power saving signal/channel monitored outside Active Time.

	OPPO[22]
	Proposal 10: Power saving PDCCH is always monitored in the current active BWP

	Qualcomm [23]
	Proposal 1: The minimum value or range of the wake-up offset may depend on the UE’s capability.
Proposal 2: Dedicated search space sets for PDCCH-WUS supports configuration of monitoring occasion by an offset value relative to the start of onDuration, rather than configuration by a fixed periodicity.

	Nokia, NSB [24]
	Proposal 4: Support monitoring occasions of the PDCCH based power saving channel across multiple consecutive slots outside Active time. Starting point can be two slots. 
Proposal 5: Define the following parameters within the search space set configuration that are valid only outside of Active time – during Active time UE determines monitoring occasions for the search space set as in Rel15.
•	X offset: defines the starting slot before the onDuration
· applicable only outside of Active time – during Active time UE determines monitoring occasions for the search space set as in Rel15
· applicable to both short and long DRX cycle
· offset needs to take into account reported UE capabilities related to adaptations that can be triggered by the power saving channel
Duration: defines the number of consecutive slots where to monitor power saving channel starting from the slot defined by X offset outside Active time



Monitoring of PDCCH-Based Power Saving Signal/Channel and The affect to the Non-scheduled UL transmission upon receiving power saving signal/channel 

The PDCCH-based power saving signal/channel is configured offset before DRX ON and used for the indication of UE wakeup or not.   The indication of the UE wakeup from the PDCCH-based power saving signal/channel is for the PDCCH monitoring and scheduled PDSCH/PUSCH reception.  The non-scheduled UL transmissions, such as periodic CSI report, SR, PRACH, and SPS/configured grant are based on the network configuration or triggering event of UL traffic arrival and should not be affected by the PDCCH-based power saving signal/channel.  The background processes, such as RRM/CSI/beam measurements, subject to the UE implementation in meeting the performance requirements are not directly related to the wakeup indication from the power saving signal/channel.  

Proposal for conclusion:   
if UE is configured with the power saving signal/channel outside Active Time,  UE is assumed to monitor the power saving signal/channel 
Note:  It does not imply that UE is mandated in monitoring the power saving signal/channel outside Active Time depending on a given scenario
Proposal for conclusion:  
From RAN1 perspective, the non-scheduled UL transmissions, such as periodic and semi-persistent CSI reports, scheduling request, PRACH, and configured grant and the background processing, such as RRM/CSI/beam/RLM measurements,  are not affected by the wakeup indication from the power saving signal/channel outside Active Time.
· Periodic and semi-persistent CSI reports are the working assumption 
· Send an LS to RAN2 on this agreement
· Note:  Possible of Relaxation of the RRM/CSI/beam/RLM measurements, if any, are not precluded and subject to RAN2/4 discussion.
· FFS: How DL SPS is handled

	Samsung[8]
	Proposal 6: A UE can expect to receive PDCCH scheduling PUSCH after transmitting a positive SR during a DRX cycle regardless of the indication from a PoSS outside DRX Active Time for PDCCH monitoring during the DRX cycle.
Proposal 7: A UE can expect to receive PDCCH in response to a BSR in a CG-PUSCH during a DRX cycle regardless of the indication from a PoSS outside DRX Active Time for PDCCH monitoring during the DRX cycle.
Proposal 8: A UE can expect to receive PDCCH scheduling SPS-PDSCH retransmission after transmitting a NACK during a DRX cycle regardless of the indication from a PoSS outside DRX Active Time for PDCCH monitoring during the DRX cycle.
Proposal 9: A UE can expect to receive PDCCH at least for recovery search space set in response to a PRACH transmission during a DRX cycle regardless of the indication from a PoSS outside DRX Active Time for PDCCH monitoring during the DRX cycle.

	Ericsson[20]
	Proposal 12	If UE is configured with periodic CSI reports, it should provide the reports irrespective of WUS being detected or not.

	Qualcomm [23]
	Proposal 13: Discuss whether the WUS can affect the UE’s periodic and semi-persistent operations configured in the associated onDuration





DCI format and size 

	RAN1#96bis agreements on DCI formats and size of PDCCH-based power saving signal/channel
Agreements:
· The design of the DCI format(s) and size needs to account for one or more of the following aspects
· Within or outside Active Time
· DCI format size for the power saving signal/channel to fit the DCI format size budget
· Including aspects whether or not it is necessary to align it with existing DCI format size
· Other aspects are not precluded
RAN1#97 agreements on DCI formats and size of PDCCH-based power saving signal/channel

Agreements:
For power saving signal/channel configured outside Active Time, introduce a new DCI format for a UE, where the UE is configured to monitor the DCI format, with the power saving information for the UE in the DCI configurable by RRC
· FFS whether the DCI is in UESS or CSS or both
· FFS detailed configuration of the power saving information
· FFS the new DCI format
· Note: the same DCI may carry power saving information for one or more UEs

Agreements:
A new RNTI (e.g., PS-RNTI) is introduced for the PDCCH-based power saving signal/channel decoding at least outside Active Time, UE-specifically configured
· FFS how to use the PS-RNTI for scrambling of the PDCCH-based power saving signal/channel




· DCI format design

· A common DCI design with dynamic mapping is utilized for carrying power saving information of one or more UEs – ZTE, CATT, Futurewei, Panasonic, Qualcomm
· Group common DCI design (DCI format 2_x like design) – vivo, Samsung, LGE, CMCC, Panasonic,  Apple, OPPO, Ercisson, Sony, CMCC

Proposal: A group common DCI format is designed with  UE-specific configured power saving information for one or more UEs .

·  DCI is in UESS and/or CSS

· Both- vivo, CATT, InterDigital
· CSS- ZTE, Intel, Samsung, Apple, OPPO

Proposal:  The new  DCI format for power saving signal/channel is configured to be monitored at least in CSS.  It is FFS for UESS.

· DCI payload size

· UE-specific WUS DCI size is no more than 12 bits - CATT, MediaTek,CMCC,
· Payload size aligned with DCI formats scrambled by SI-RNTI, RA-RNTI, TC-RNTI, and P-RNTI - Huawei

Proposal: The DCI size for the information of UE-specific or group power saving techniques  is no more than [12] bits. 
· DCI scrambling 

Proposal:  The CRC of new DCI format  is scrambled  by PS-RNTI .   


	Huawei, HiSilicon[3]
	Proposal 11: When UE is outside the DRX Active Time, the number of detected DCI format size(s) should not be larger than 2. 
Proposal 12: Payload size of the group DCI based WUS is aligned with the size of DCI formats scrambled by SI-RNTI, RA-RNTI, TC-RNTI and P-RNTI.
Proposal 16: To reduce the resource overhead reduction and the standardization efforts, the new DCI format for waking up UE outside the active Time can be configured to be monitored for triggering adaptation of power saving within the Active Time.
Proposal 17: Consider more efficient indication for WUS to minimize the resource usage of WUS rather than one-to-one mapping bitmap.
Proposal 19: Adopt WUS-specific PDCCH DMRS initialization to differentiate from legacy PDCCH DMRS.
Proposal 20: The scrambling sequence of PDCCH-based WUS is initialized with:
· [image: ],
where [image: ] is equal to PS-RNTI regardless of  the used search space set and CORESET, and [image: ]is equal to the value used for the initiation of DMRS scrambling.


	vivo[4]
	Proposal 5: The power saving DCI is only monitored outside active time. The size of power saving DCI is not restricted by the existing DCI size budget (3+1) in Rel-15.
Proposal 6: The DCI field, including bit length, locations and corresponding functions in group common power saving PDCCH, can be configured by RRC signaling.
Proposal 7: If the wake up signal is delivered through power saving PDCCH, explicit bit or code point should be defined to indicate UE not to wake up or adapt any behaviors for the upcoming DRX on duration
Proposal 8: Both Group common and UE specific power saving PDCCH are supported and monitored outside of DRX active time. 
Proposal 9: To improve the detection reliability of group common power saving DCI for a single UE, UE should be indicated about the existence of padding bits through network configuration.
Proposal 13: Both group common and UE specific PDCCH are supported for power saving PDCCH. Both of them can be configured to a UE before DRX On (e.g., in different monitoring occasions). UE monitors the UE specifc PS-PDCCH only if UE detect group common PS-PDCCH indicating UE wake up.

	ZTE[5]
	Proposal 3: The wake-up indication does not introduce impact on the UE’s behavior based on DCI scrambled by P-RNTI, SI-RNTI, RA-RNTI and TC-RNTI. 
Proposal 4: Multi-UE joint coding could be used to reduce the payload size outside Active Time.
Proposal 5: Support flexible configuration of PoSS usage to trigger UE adaptation. 
Proposal 6: The search space of the PoSS outside Active Time is common search space.

	MediaTek[6]
	Proposal 5: Support configurable DCI format size for power saving signal/channel outside Active Time.


	Samsung[8]
	Proposal 1: The DCI format for PoSS outside DRX active time is group-common DCI (i.e., monitored in a CSS) and provides UE-specific information. 
Proposal 2: PS-RNTI is used for scrambling the CRC of the DCI format for PoSS outside DRX active time.
Proposal 19: For indication of power saving technique(s), a UE group-common DCI format is used for PoSS both outside and inside DRX active time and a UE interprets the contents of the DCI format depending on whether the UE detects the DCI format during active time or outside active time.
Proposal 20: The number of DCI format sizes is counted based on the configured number of DCI sizes as in Rel-15.
Proposal 21: If DCI format size budget is not met due to monitoring DCI format for PoSS, the sizes of DCI formats 0_1 and 1_1 are aligned.

	LGE[9]
	Proposal 4: Whether a PS-PDCCH outside Active Time is UE-specific or UE group-specific is defined in a UE-transparent way.
Proposal 5: A network indicates bit field information of PS-PDCCH outside Active Time to each UE. The field information at least includes location of UE-specific information within a DCI.
Proposal 6: A fallback operation for the case where PS-PDCCH monitoring resource is not available should be defined for PS-PDCCH monitoring outside Active Time.

	CATT[10]
	Proposal 20: DCI size can be 12bits for UE specific power saving signal/channel.
Proposal 21: The proposed three-stage DCI should be specified for carrying one or more UEs power saving information

	Intel[11]
	Proposal 1: Group-common DCI format is supported for wake-up signal PDCCH and monitored in CSS
o	The DCI format has UE specific fields
o	At least wake-up trigger and BWP indication can be included in the UE specific fields
Proposal 2: RAN1 considers RS enhancements for tracking to aid PDCCH-based WUS detection.
Proposal 5: Different sets of DCI format sizes for Active time vs. out of Active time are supported by a UE.

	Sony[12]
	Proposal 3: The group-specific DCI for power saving operates with a set of UE-specific fields, in the manner of DCI format 2_2.

	CMCC[13]
	Proposal 1: New group common DCI format is preferred for power saving signal/channel outside Active Time.

	Panasonic [14]
	Proposal 4: For PoSS configured before OnDuration, a new DCI format should be supported. DCI format 2_2 like design is starting point. RNTI and a block index can be UE-specifically configured.
Proposal 5: For PoSS configured outside the active time, the DCI field in each block is RRC-configurable to accommodate the intended functionalities.

	Furturewei[16]
	Proposal 7: The design of the power saving signal should take into account that multiple power saving functionalities can be supported during Active Time or outside Active Time. RAN1 should strive for commonality in design of power saving functionalities.

	InterDigital[17]
	Proposal 3: UE is configured to monitor either group-common or UE-specific WUS.

	Apple[18]
	Proposal 6
o	Define a new common search space type Type4-PDCCH CSS set for power saving signal monitoring 
o	Define a new DCI format DCI Format 2_4 for power saving signal.
o	UE can be configured to monitor DCI Format 2_4 with CRC scrambled with PS-RNTI in Type4-PDCCH CSS set.
o	The configured search space Type4-PDCCH CSS is monitored only outside Active Time.

	Ericsson[20]
	Proposal 1	For power saving signal/channel configured outside active time, new DCI format’s size is independent of scheduling DCI format size(s).
Proposal 2	The following information is configurable for the new DCI format :
o	number of information bits in the DCI between 0 and Xmax
o	starting position of the UE-specific information within the DCI
Proposal 3	PS-RNTI is used for CRC masking of the new DCI format, scrambling initialization seed (n_RNTI) and search space hashing.

	OPPO[22]
	Proposal 2: Outside the active time, the power saving DCI is monitored in CSS.

	Qualcomm [23]
	.Proposal 10: The group-specific wake-up DCI supports waking up a subset of UEs in the group.



DCI Contents/functions 

	RAN1#97 agreements on Configuraiton of PDCCH-based power saving signal/channel
Agreements:
Outside Active Time, the PDCCH-based power saving signal/channel is configured for triggering UE to or not to monitor the subsequent ON duration(s) 
· FFS a single vs. multiple durations, particularlly checking consistency with RAN2 agreements
Further study in the new DCI how to potentially indicate at least the following techniques (subject to further WID update):
Indicating UE to use the aperiodic RS
Aperiodic CSI-RS 
Aperiodic SRS
TRS
Triggering aperiodic CSI report
Cross-slot scheduling
Rel-15 DCI-based BWP switching
The power saving techniques can be explicitly included in the DCI contents or implicitly indicated by other techniques (e.g., BWP switching).




The proposed DCI contents for indicating the power saving techniques are as follows,	 
· WUS/GTS indication – Huawei, vivo , CATT, MTK, ZTE,  Samsung, QC, Sony,CMCC, Panasonic, Apple, OPPO,Nokia, Convida, Spreadtrum
· Cross-slot scheduling – Huawei,vivo, MTK, CATT, ZTE,CMCC, Panasonic
· Triggering RS transmission/CSI-report – Huawei, MTK,ZTE,  CATT,  Samsung, Intel, Panasonic ,CMCC, Spreadtrum(FFS: CSI-report triggered by GC-PDCCH), Nokia
· BWP – CATT vivo, MTK, Intel,Samsung, Panasonic, OPPO,Nokia
· SCells indication – Huawei, vivo, Samsung, CATT,Nokia, Qualcomm
· MIMO layer adaptation/number of Anenna adaptation –Huawei, vivo, ZTE, OPPO
· Reseverd bits – CATT, Sony
· Others – 
· Short message,:SI change, PWS notification  –  Huawei
· SPS Activation – Sony 
· PDCCH skipping– Huawei, CATT, Samsung, Sony,QC, Apple,OPPO
· Skipping number of DRX –Huawei, CATT, Samsung, Sony, Panasonic
· Indication of monitoring the subsequent ON durations – CATT

· Handling of CRC check failure of power saving signal/channel detection (miss-detection or DTX from gNB)
· [bookmark: _GoBack]Monitoring PDCCH at the DRX ON and the default configuration – Huawei (for group common PDCCH only), ZTE, Samsung, Spreadtrum, Ericsson,OPPO
· Skipping PDCCH monitoring at the DRX ON – CATT, Intel, Qualcomm
-

Proposal: At least the following power saving technique information are included in the power saving DCI and could be configured by the gNB outside Active Time
· Wake up and not to wake up indication
· FFS
· Cross-slot scheduling
· Triggering RS transmission/CSI-report
· BWP ID 
· Reseverd bits 
· FFS: SCell ID (depending on outcome from MR DC/CA enhancement)

Proposal:  When CRC check fails at the detection of power saving DCI outside Active Time, the UE behaviour is  specified to monitoring PDCCH or not at the DRX ON by higher layer signaling along with the configuration of power saving signal/channel along with long DRX.  


	Huawei, HiSilicon[3]
	Proposal 13: The new DCI that carries WUS can be configured to indicate the default minimum K0/K2/CSI-RS triggering offset in the ON duration associated with the WUS DCI.
Proposal 14: BWP ID indication in the new DCI format carrying WUS needs to be justified with solid reason/benefit considering the realistic UE implementation. 
Proposal 15: The new DCI format that carries WUS can be configured to contain a short messages field to indicate SI change and PWS notification.
Proposal 22: Support the PDCCH based power saving signal/channel on a serving cell to indicate the same or different behavior(s) regarding physical layer PDCCH monitoring on different serving cells. 
The UE PDCCH monitoring behaviour is indicated per CC group, where the grouping information can be reported to the gNB.
Proposal 23: For the case of group WUS, the UE shall by default monitor the scheduling PDCCHs in the associated C-DRX ON duration in case that miss-detection happens.

	vivo[4]
	Proposal 1: The following behaviors for upcoming DRX On duration can be explicitly indicated in power saving PDCCH, or automatically triggered once power saving PDCCH is detected,
-	BWP switching
-	Adaptation MIMO layer/Rx antenna number
-	Indication of Scell monitoring
-	Adaptation of cross slot scheduling/same slot scheduling

	ZTE[5]
	Proposal 1: The PoSS outside the Active Time could be used to indicate UE to wake up or not for the subsequent DRX cycles. 
Proposal 2: The PoSS outside Active Time could be used to carry the information such as cross-slot scheduling, maximum MIMO layer.
Proposal 14: For the miss detection of PoSS outside Active Time, if the UE does not detect the PoSS, UE shall wake up to monitor PDCCH in the subsequent one or more On duration(s).
Proposal 15: For the miss detection of PoSS with maximum MIMO layer indication, if the UE monitors a number of PDCCHs indicating the number of MIMO layer larger than the maximum MIMO layer, the UE shall assume falls back to the operation with maximum MIMO layer supported by UE.   
Proposal 16: The method of defining a default behavior or value is proposed to solve the miss detection of the PoSS indicating the power saving techniques, e.g. wake-up operation, cross-slot scheduling, the maximum number of MIMO layers, etc.

	MediaTek[6]
	Proposal 7: the DCI contents for power saving signal/channel outside Active Time.
	Adaptation
	Bit number

	
	

	Wakeup 
	1

	BWP index*
	2

	Aperiodic RS transmission triggering and A-CSI report
	3

	· Note*: This field exists when multiple BWPs are configured
· Max. number of MIMO layer and same-slot/cross-slot scheduling can be adapted by BWP switching






	Samsung[8]
	Proposal 3: The DCI format for PoSS outside DRX active time includes at least 
•	Go-to-sleep and its sleep duration;
•	Wake-up and 
o	BWP indicator
o	Cross-carrier indicator
o	A-CSI report triggering
Proposal 4: A UE wakes up for next DRX ON duration(s) if the UE fails to detect PoSS. 
Proposal 5: For A-CSI report triggering by PoSS outside DRX active time, support CSI report at least on PUCCH.
Proposal 14: A PoSS indicating go-to-sleep is associated with N(≥1) DRX occasion(s) and N is explicitly indicated by the PoSS

	CATT[10]
	Proposal1 13:  No UE woken up is indicated implicitly by no transmission of power saving signal/channel for resource saving and implementation complexity. 
Proposal1 14 : PDCCH DMRS detection can be used for assistance of power saving signal/channel detection.
Proposal 15: If DMRS of power saving PDCCH is detected but with failed CRC check of PDCCH decoding, UE could not perform periodic and semi-persistent CSI report during Active Time or only  perform periodic and semi-persistent CSI report when InactivityTimer is running.
Proposal 19:  Power saving signal/channel can be used for the indication of UE woken up or not at the next N DRX cycles.

	Intel[11]
	Proposal 4: 
o	If WUS is missed/not detected/trigger is not received, UE skips the next occurrence of the drx-onDurationTimer.
o	If WUS trigger is detected, UE is indicated to monitor PDCCH during the next occurrence of the drx-onDurationTimer.

	Sony[12]
	Observation 2: Wake-up signalling outside the active time requires use of a PS-PDCCH. Cross-slot scheduling can either be controlled implicitly through a scheduling DCI or (FFS) explicitly via a PS-PDCCH non-scheduling DCI. MIMO layer adaptation can be controlled through the BWP framework.
Proposal 2: RAN1 considers explicit methods for power saving adaptation through wake-up via a PS-PDCCH outside the active time.

	CMCC[13]
	Proposal 2: Potential DCI contents in power saving signal/channel outside DRX Active Time for one UE include the following fields:
o	1 bit for wake up, which is used to indicate UE to monitor PDCCH in associated DRX cycle or not;
o	1 bit for aperiodic CSI report.

	Panasonic [14]
	Proposal 1: For power saving technique associated with C-DRX and PoSS configured before the DRX OnDuration with the main function to trigger UE or not to monitor the subsequent ON duration(s), it should be designed to contain information for triggering multiple UEs. However, the indication should be capable of triggering one or more UEs. 
Proposal 2: For PoSS configured outside the active time, triggering UE to skip one or more subsequence On_Durations is supported. 
Proposal 3: The structure of DCI contents for PoSS outside active time should consider two level indications. The first level indicates UE to enter, or leave the active time of OnDurration. The PDCCH monitoring adaptation, cross-slot scheduling, RS triggering, CSI report and BWP/SCell adaptation form a second level indication.

	Spreadtrum[15]
	Proposal 3: For power saving signal/channel for UE to monitor outside the Active Time, the following content can be considered in the PDCCH-based power saving signal/channel:
o	Bit(s) triggering UE to monitor the subsequent ON duration(s);
o	Indicating UE to use the aperiodic RS;
o	Triggering aperiodic CSI report;
Proposal 5: If UE does not detect power saving signal/channel for UE to monitor outside the Active Time, UE should operate like being indicated to wake up.

	Furturewei[16]
	.Proposal 3: Outside Active Time, the PDCCH-based power saving signal can be configured for triggering a single UE or multiple UEs.
Proposal 4: Outside Active Time, the PDCCH-based power saving signal is configured for triggering UE to or not to monitor a single or multiple ON duration(s).
Proposal 8: For UE power saving, functionalities other than wake-up should be carried by a PDCCH-based signal transmitted outside the Active Time, e.g., the go-to-sleep functionality should be considered as per RAN1 agreement and RAN discussion

	InterDigital[17]
	Proposal 2: Wake-up signal is transmitted only when it is required to wake-up a UE

	Aple[18]
	Proposal 5: A power saving signal transmitted outside Active Time is associated only one next ON duration.
Proposal 7: If wake up signal is introduced in power saving signal, the wake up signal is sent only when network wants to wake UE up.
Proposal 8: If UE detects no PS signal before DRX ON duration, UE skips PDCCH monitoring during DRX ON duration and performs RRC scheduled activities such as CSI/SRS transmission, if needed.
Proposal 9: Wake up signal outside Active Time can indicate one of following for next ON duration
o	skip PDCCH monitoring
o	Monitor PDCCH

	Ericsson[20]
	Proposal 10	When the PDCCH based power saving signal/channel is used as WUS, UE monitors WUS in WUS monitoring occasions configured by the NW and upon WUS detection, UE should wake-up during On Duration(s) associated with the WUS monitoring occasion.
Proposal 11	Mechanisms to avoid and quickly recover from WUS misdetection should be specified e.g. adapting WUS monitoring based on fluctuating channel conditions, fallback search spaces/PDCCH On durations that are always monitored independent of WUS detection, etc.

	OPPO[22]
	Proposal 3: For power saving PDCCH outside the active time, a SLIV is used to indicate the starting and the length of the power saving information bits within the DCI.
Proposal 4: Outside the active time, power saving PDCCH can be used to indicate MIMO layer adaptation/BWP adaptation.

	Qualcomm [23]
	Proposal 11: Discontinuous transmission of PDCCH-WUS is supported. When the gNB does not need to wake up any UEs in the group sharing the PDCCH-WUS, it may cease to transmit the PDCCH-WUS.
Proposal 12: When a UE’s wake-up PDCCH resources collide, at least partially, with other system/measurement resources, such as SSB, PO, RRM occasion, etc., any potential PDCCH-WUS transmission is dropped, and the UE performs a default operation (e.g. either wake-up for or skip next DRX on duration).

	Nokia, NSB [24]
	Proposal 3: Clarify the need of RS enhancements, like DCI less A-TRS prior wake-up monitoring and CSI-RS for beam tracking in FR2. 
Proposal 2: DCI format used for wake-up should also have possibility to trigger BWP adaptation and trigger aperiodic CSI measurements and reporting.
Proposal 9: Consider the following information elements for one UE in the new DCI format outside active time:
o	triggering BWP adaptation	2 bits
o	triggering A-CSI-RS measurements and reporting including PUSCH resource allocation
	2 bits for CSI-RS triggering (with 4 triggering states)
	2 bits for PUSCH resource (4 pre-configured resources)
o	triggering PDCCH monitoring in onDuration	1 bit
o	tentatively triggering/disabling Scell(s) monitoring	[1] bit





CORESET/Search Space configuration 

	RAN1#97 agreements on Configuraiton of PDCCH-based power saving signal/channel
Agreements:
Support UE-specific configuration of the search space set(s) dedicated to the PDCCH-based power saving signal/channel for UE to monitor outside Active Time
· Following the principle of Rel-15 search space configuration
· FFS: the corresponding UE behaviour in monitoring the power saving signal/channel outside Active Time
· FFS whether UE can further monitor the search space set(s) inside Active Time

Agreements:
· The CORESET for the PDCCH-based power saving signal/channel outside Active Time can be configured to index to at least one of the CORESET(S) configured for other PDCCH monitoring 
· FFS whether the indexed CORESET can be exclusively used by the PDCCH-based power saving signal/channel (i.e., not be used for other PDCCH monitoring) 
· FFS whether or not to increase the number of CORESETs relative to that in Rel-15
· FFS whether or not a BWP is dedicated for PDCCH-based power saving signal/channel

Agreements:
· For outside Active Time, up to [3] CORESETs per BWP is supported for the power saving signal/channel outside Active Time with each CORESET associated with its TCI state and QCL assumption
· FFS details
· FFS whether any other additional handling is necessary for FR2 w.r.t. TCI state, and if so, how





· The total  number of CORESETs relative to that in Rel-15 
· more than 3 - vivo
· up to 3  -  Huawei, CATT
   
· CORESET for PDCCH-based power saving signal/channel
· Shared CORESET- Huawei, CATT, MTK, Intel, InterDigital,OPPO, CMCC
· Dedicated CORESET – Qualcomm, LG, DOCOMO


· CORESET/search space configured for PDCCH 
· Dedicated DM RS initialization - Huawei
· Reduced number of  aggregation level/candidates – vivo, CATT, Qualcomm

· DMRS for demodulation is used as the power saving signal in assisting PDCCH-based power saving signal/channel detection – Huawei, vivo, CATT, 


· TCI states of the CORESET in multiple monitor occasions – 
· One TCI state associated with each CORESET at one monitoring occasion - vivo, LGE, CATT, Samsung, InterDigital,Qualcomm, Nokia,OPPO
· Multiple TCI states associated with one CORESET/search space  - ZTE, CMCC

Proposal: Up to 3 CORESETs are configured for the PDCCH-based power saving signal/channel. 
Proposal: The CORESET of power saving signal/channel is independently configured and can be used by PDCCH.
Proposal: DMRS used for demodulation of PDCCH-based power saving signal/channel can be used in assisting the detection and decoding of power saving DCI to reduce the miss-detection probability.
Proposal: One TCI state is associated with each CORESET at one monitoring occasion

	Huawei, HiSilicon[3]
	Proposal 2: The maximum CORESET number in a BWP is not increased due to the introduction of PDCCH based WUS, which can be configured to reuse the CORESET(s) that are already configured for the active DL BWP.
Proposal 3: Do not specify a dedicated BWP which is only used by power saving PDCCH. 
Proposal 4: The maximum number of search space sets per BWP is not increased due to the introduction of power saving PDCCH.
Proposal 5: UE BD/non-overlapping CCE limit are not increased due to the introduction of power saving PDCCH.

	vivo[4]
	Proposal 3: Additional CORESET(s) can be configured for power saving PDCCH, in addition to 3 CORESETs configured for the active BWP. It is up to netowrk implemention whether to share the CORESET with other UEs for PDCCH transmission.
Proposal 4: Limited number of aggregation levels and PDCCH candidates can be indicated in the search space configuration for power saving PDCCH, like SFI PDCCH
Proposal 14: The monitoring occasions of power saving PDCCH is limited in continuous duration configured by a single search space set and a single CORESET.
Proposal 15: UE detect the power saving PDCCH using the QCL assumptions identical to the active TCI states of the configured CORESETs for the active BWP in ascending order of the CORESET index. More than 1 monitoring occasions can be configured to associate with each active TCI states.
Proposal 16: UE should monitor all the CORESETs configured during active time, if power saving PDCCH is detected using any of QCL assumptions.

	ZTE[5]
	Proposal 7: Considering the limited resource of the total number of CORESETs per BWP and the miss detection of PoSS outside Active Time, it is proposed that the multiple active TCI states in one CORESET should be associated with multiple search spaces.

	Samsung[8]
	Proposal 11: For PoSS outside DRX active time, 
o	The SS set configuration follows the Rel-15 framework. 
o	The UE does not expect to be configured PDCCH monitoring occasions for the SS set that are located within the DRX on duration.
o	The UE does not expect to be configured PDCCH monitoring occasions for the SS set that are less 

	LGE[9]
	Proposal 2: At least for Rel-16, only one CORESET can be configured for PS-PDCCH monitoring outside Active Time.
Proposal 3: TCI state of the CORESET for PS-PDCCH outside Active Time follows one of the CORESETs configured for Active Time.

	CATT[10]
	Proposal 5:  The number of aggregation levels configured for the PDDCH-based power saving signal/channel should be minimized (e.g., 1) based on the deployment scenario and the operation point.  
Proposal 6:   The number of blind decoding for the PDDCH-based power saving signal/channel should be minimized with the target to be 1.  
Proposal 7: The CORESET of the PDDCH-based power saving signal/channel should be configured for each beam with each beam QCL’d with a CSI-RS resource or SSB to provide better power saving signal/channel detection performance.
Proposal 10: Up to 3 CORSEETs per BWP defined in R15 can be reused for power saving signal/channel outside Active Time.
Proposal 11: The CORESET of power saving signal/channel should be shared with that of PDCCH.
Proposal 12: The CORESET of the digital beamformed power saving signal/channel should be configured at the same radio resource with all beams QCL’d to one CSI-RS resource or SSB.

	Intel[11]
	Proposal 6: CORESET can be shared between power saving signal and other control signal transmission

	CMCC[13]
	Proposal 4: No need to support dedicated CORESET for power saving signal/channel.
Proposal 5: It could be considered to activate multiple TCI states for one CORESET but only one TCI states used in one monitoring occasion and different monitoring occasions associate with different activated TCI states. The association between TCI states and PDCCH monitoring occasions can be configured by higher layer signalling or predefined in specification.

	Panasonic [14]
	Proposal 6: For PoSS configured before OnDuration for power saving techniques associated with C-DRX, separate CORESET/search space can be supported,
o	If separate CORESET/search space is configured for PoSS, its CORESET/search space is only valid for the slots without other common control channels.
o	If separate CORESET/search space is not configured, the resource of PoSS is shared with other common control channels for Paging/SIBs.
Proposal 7: WUS related PoSS performance requirement should be same as Rel.15 PDCCH.

	Spreadtrum[15]
	Proposal 4: The offset between the starting time of the monitoring occasion(s) of the power saving signal/channel outside the Active Time and the DRX ON can be explicitly indicated to the UE by the gNB through RRC signaling independent of search space set.

	InterDigital[17]
	Proposal 5: WUS CORESET is shared with the other PDCCH.
Proposal 7: The receive beam for the wake-up signal is determined from the PDCCH beams in the associated ON-duration.
Proposal 10: The aggregation level of the power saving signal is determined by the maximum aggregation level of the activated search space.

	Aple[18]
	Proposal 6
o	Define a new common search space type Type4-PDCCH CSS set for power saving signal monitoring 
o	Define a new DCI format DCI Format 2_4 for power saving signal.
o	UE can be configured to monitor DCI Format 2_4 with CRC scrambled with PS-RNTI in Type4-PDCCH CSS set.
o	The configured search space Type4-PDCCH CSS is monitored only outside Active Time.

	Ericsson[20]
	Proposal 6	For PDCCH-based power saving signal/channel, search space for PDCCH monitoring can be configured separately from or can be same as one of the existing search spaces configured for PDCCH monitoring in Active time.

	DoCoMo[21]
	Proposal 2: The restriction by analogue beamforming should be taken into account for power saving signal/channel design, if necessary.
Proposal 3: The configuration of search space and CORESET for power saving signal/channel within Active Time should be same as that for normal PDCCH.

	OPPO[22]
	Proposal 9: The configuration reuse part or all of the parameters of PDCCH CORESET(s) configured for a BWP for power saving PDCCH outside the DRX active time.

	Qualcomm [23]
	Proposal 7: The number of wake-up search space sets is separately accounted from the search space sets for PDCCH monitoring during the Active Time.
Proposal 2: Dedicated search space sets for PDCCH-WUS supports configuration of monitoring occasion by an offset value relative to the start of onDuration, rather than configuration by a fixed periodicity.
Proposal 3: The UE only monitors the wake-up PDCCH outside of active time and only on a single or subset of cell(s).
Proposal 4: Configuration of CORESETs dedicated to the WUS is supported.
Proposal 5: The number of wake-up CORESETs is separately accounted from the CORESETs for PDCCH monitoring during the Active Time.
Proposal 6. A new set of configuration parameters for dedicated wake-up search space set(s) needs to be defined in the specification.

	Nokia, NSB [24]
	Proposal 7: UE determines PDCCH monitoring occasions outside Active time based on new search space set parameters X offset and duration and inside Active time monitoring occasions are determined based on Rel15 parameters of the search space set. 
Proposal 8: The same CORESET configuration is used outside and inside active time per BWP, i.e. no new special CORESET configuration is introduced applicable only outside active time.




Within Active Time
When UE is at the Active Time, UE needs to monitor both PDCCH for scheduling DCI and  the power saving signal/channel for triggering adaptation to the power saving techniques.  

	RAN1#96bis agreements on DCI formats and size of PDCCH-based power saving signal/channel

Agreements:
· The design of the DCI format(s) and size needs to account for one or more of the following aspects
· Within or outside Active Time
· DCI format size for the power saving signal/channel to fit the DCI format size budget
· Including aspects whether or not it is necessary to align it with existing DCI format size
· Other aspects are not precluded

RAN1#97 agreements on DCI formats and DCI contents of PDCCH-based power saving signal/channel
Agreements:
The indication of at least one power saving technique(s) is supported at least by the enhancement of existing scheduling DCI formats with additional field(s), if any, and/or repurposing the existing field(s), if identified, when UE is in the Active Time.     
· It applies to UE-specific search space.  
· It is FFS for the common search space.
· The at least one power saving technique(s) includes at least “Cross-slot scheduling”
· FFS: Which existing DCI formats includes the power saving information
· Whether power saving information is not included in the fallback DCI(s) (e.g., DCI format 0_0, DCI format 1_0)
· Use of non-scheduling DCI formats.
· It is FFS which field(s) is used to be repurposed for the indication of the power saving technique if the repurpose of existing field(s) is used.
· FFS: New DCI format with size aligned with existing DCI format





DCI format – 
· Fall back DCI is not applicable to power saving purpose –  CATT, MTK, Samsung, QC, ZTE,Panasonic, Ericsson, CMCC
· Repurposing of existing DCI is not supported –  CATT, Samsung
· group-common DCI format is used for PoSS in active time- Samsung

Proposal: The DCI 1_1 and DCI 0_1 are enhanced to include additional field of power saving inforamtion.  
Proposal: The power saving information in fallback DCI is not supported
Proposal: Repurposing of existing DCI fields is not supported.

Indication of power saving techniques
For UE in the Active Time, the power saving signal/channel supports the indication of 
· PDCCH skipping for active cell(s) and associated BWP- Huawei, CATT, Samsung, Spreadtrum, Apple,OPPO
· Cross-slot/same-slot scheduling  - All  companies
· MIMO layer adaptation – ZTE, Huawei, HiSilicon

Proposal:  Cross-slot/same-slot scheduling is included in the enhanced DCI 1_1 and DCI 0_1.  The maximum MIMO layer information is implicitly indicated in the associated BWP.  





	Huawei, HiSilicon[3]
	Proposal 6: UE can be configured to further monitor the search space sets for power saving PDCCH inside Active Time.

	vivo[4]
	Proposal 2: Power saving PDCCH is not monitored during DRX active time or when DRX is not configured. In these cases, enhanced scheduling DCI can be used to indicate UE to adapt to power saving characteristics, e.g. MIMO layer and/or cross/same-slot scheduling.

	ZTE[5]
	Proposal 8: In addition to cross-slot scheduling, the PoSS within Active Time could be used to indicate the maximum MIMO layer for the subsequent scheduling for one BWP.
Proposal 9: Utilize the non-fall back DCI to convey the power saving techniques within Active Time.
Proposal 10: Re-purposing the existing DCI is preferred to convey power saving information to a single UE in Active Time.   
Proposal 11: The fields of transport block 2, information field of modulation and coding scheme, new data indicator and redundancy version  in DCI format 1_1 is used to identify the indication of the power saving techniques within Active Time.
Proposal 12: The configuration of search space and CORESET should be reused if the PoSS within Active Time is based on existing scheduling DCI. 
Proposal 13: For the miss detection of PoSS in Active Time, if the UE does not receive successfully a number of consecutive PDSCHs with an invalid minimum value scheduled by PDCCHs, the UE shall assume the PoSS indicating the minimum K values is missed and switch cross-slot scheduling to same-slot scheduling.  

	MediaTek[6]
	Proposal 8: For triggering adaptation of same-slot/cross-slot scheduling inside Active Time, a new field, e.g., power saving field, with 1 bit is introduced in scheduling DCI.
Proposal 9: Fallback DCI format is not supported for triggering adaptations of power saving techniques inside Active Time.
Proposal 10: The reception of fallback DCI format triggers UE to resume data reception state.

	Samsung[8]
	Proposal 16: The DCI format for PoSS during DRX active time or without DRX includes at least 
· cross-slot scheduling indicator
· PDCCH monitoring adaptation (e.g., PDCCH skipping)
Proposal 17: For indication of power saving technique(s), repurposing the existing field(s) of the scheduling DCI is not supported.
Proposal 18: Additional field(s) for power saving technique(s) is not included in DCI format 0_0/1_0.
Proposal 21: If DCI format size budget is not met due to monitoring DCI format for PoSS, the sizes of DCI formats 0_1 and 1_1 are aligned.

	LGE[9]
	Proposal 1: A UE monitors PS-PDCCH outside Active Time on an active BWP at monitoring occasions of the PS-PDCCH.

	CATT[10]
	Proposal 16: Fallback DCI(s) should not be used for transmission of power saving information.
Proposal 17: It is unnecessary to reuse non-scheduling DCI to carry power saving information in Active Time.
Proposal 18: Existing scheduling DCI formats should not apply to CSS for power saving information transmission in Active Time.

	CMCC[13]
	Proposal 6: DCI format 0_1 and 1_1 is used as power saving signal/channel within DRX Active Time, and 1 bit is used to trigger the application of pre-configured minimum K0 and K2 value for cross-slot scheduling.

	Panasonic [14]
	Proposal 8: The indication by WUS related PoSS should be designed by “no need to receive OnDuration ” principle in order to reduce the reliability requirement and overhead reduction in network congestion.  UE default behavior of mis-detection of WUS related PoSS is monitoring the PDCCH during OnDuration.
Proposal 9: For PoSS within Active Time, dynamic control/adjust the current RRC parameters “monitoringSlotPeriodicityAndOffset” and “monitoringSymbolsWithinSlot” is considered to avoid RAN2 timer design.
Proposal 10: For PoSS within Active Time, the shared CORESET/search space with other control channels is utilized. Separate CORESET/search space for PoSS function is not considered.
Proposal 11: For PoSS in the active time, it is based on the enhancement of existing scheduling DCI format 0_1 and 1_1. One or more new fields in the DCI is introduced which are RRC-configurable depending on the intended power saving techniques.

	Spreadtrum[15]
	Proposal 6: The following power saving techniques are indicated at least by the enhancement of existing scheduling DCI formats with additional field(s), if any, and/or repurposing the existing field(s), if identified, when UE is in the Active Time.
o	Cross-slot scheduling
o	PDCCH skipping
· 	The reduction of PDCCH monitoring on PCell can be jointly discussed with the reduction of PDCCH monitoring on SCells.
· 	No impact on RAN2 spec.
· 	Signaling can be jointly designed with cross-slot scheduling

	InterDigital[17]
	Proposal 9: If at least one of K0, K2, aperiodic CSI-RS triggering offset indicated in a scheduling DCI is smaller than the corresponding minimum applicable value, UE sets K0min, K2min and minimum aperiodic CSI-RS triggering offset to a default value

	Aple[18]
	Proposal 10: NR supports PDCCH skipping indication in power saving signal inside Active Time.

	OPPO[22]
	Proposal 1: During the active time, the power saving information could be carried in the scheduling DCI.
Proposal 5: Enhancement of existing scheduling DCI formats with additional field(s) is supported for UE within the active time.
Proposal 6: Reinterpret the existing DCI format can be supported to trigger BWP switching and CSI-RS measurement in the target BWP.  
Proposal 7: Within the active time, UE does not need to monitor the search space set(s) configured for power saving PDCCH outside the active time.
Proposal 8: Reuse PDCCH CORESET and/or PDCCH search space configured for a BWP for power saving PDCCH within the DRX active time.

	Qualcomm [23]
	Proposal 14: The enhancement of scheduling DCI formats for indication of power saving technique can only be applied for DCI format 0_1 and DCI format 1_1 in UE specific search space sets.

	Nokia, NSB [24]
	Proposal 10: Support additionally only cross-slot scheduling adaptation in the DCI format inside active time. 
Proposal 11: Define additional two-bit field to DCI formats 0_1 and 1_1 for cross-slot scheduling adaptation
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Appendix

	RAN1#96bis agreements on PDCCH-based power saving signal/channel are as follows,

Agreements:
· The PDCCH-based power saving signal/channel is UE-specifically configured.   
· The DCI format(s) contain information for (including potential down-selection, which may or may not depend on power saving techniques/scenarios):
· Alt 1: triggering a single UE only 
· Alt 2: triggering UE(s) within a group 
· FFS whether to always trigger all UEs in a group or a subset of it
· Alt 3: Alt 1 & Alt 2 

Agreements:
The assumptions of the DCI design of the PDCCH-based power saving signal/channel include:
· No increase of DCI format size budget  
· FFS whether or not the same or different sets of DCI format sizes for Active time vs. out of Active time
· Working assumption: no increase of UE BD/non-overlapping CCE limit

Agreements:
Possible candidates of DCI format design for the PDCCH-based power saving signal/channel (including potential down-selection, which may or may not depend on power saving techniques/scenarios):
· New DCI format(s) 
· The size of new DCI format may or may not be the same size as the existing DCI size
· Enhancement of existing DCI. E.g.,:
· Additional new field(s)
· Using the existing DCI format for the power saving purpose
· Re-purpose field(s) in the DCI
· The detection of existing DCI format as the indication for the power saving technique 
	
Agreements:
The DCI format(s) of the PDCCH-based power saving signal/channel is designed to provide: 
· Indication of one or more power saving associated operations.  
· Supporting configurability (e.g., 0, 1, 2, …bits, etc.), if needed, for one or more information fields in the DCI at least for one DCI format

Agreements:
Potential DCI contents in DCI format(s), to be further investigated:
· Power saving technique associated with C-DRX–
· Essential for UE function for the C-DRX
· Wakeup – 
· UE is indicated to transition from outside Active Time to Active Time
· UE is indicated to stay at Active Time
· Go to sleep– 
· UE is indicated to transition from Active Time to outside Active Time.
· UE is indicated to stay outside Active Time
· FFS: The time of receiving the wakeup and go-to-sleep indication inside or outside Active Time.
· Cross-slot scheduling
· Triggering RS transmission
· CSI report
· Single vs. multi-cell operation
· BWP /SCell
· BWP & SCell together 
· BWP and SCell have separated fields
· MIMO layer adaptation/number of Anenna adaptation 
· May further depend on RAN4’s work
· Indication of CORESET/search space/candidate of subsequent PDCCH decoding
· PDCCH monitoring periodicity
· PDCCH skipping (skipping duration)- 
· PDCCH skipping – UE is indicated to skip number of the PDCCH monitoring occasions and stays in the Active Time
Note that 
· For the bullets in italic, there are concerns that some of which may have dependence on the ongoing SI in RAN2. 
· For the last two bullets, there are additional concerns that these are deemded by some companies to be not in the scope of the power saving WI approved so far 

The following candidates may be discussed after RAN2’s SI is completed:
· Skipping number of DRX monitoring 
· SPS activation
· DRX configuration 

Agreements:
· The design of the DCI format(s) and size needs to account for one or more of the following aspects
· Within or outside Active Time
· DCI format size for the power saving signal/channel to fit the DCI format size budget
· Including aspects whether or not it is necessary to align it with existing DCI format size
· Other aspects are not precluded

Agreements:
· Support at least one CORESET with configured search space(s) for the power saving signal/channel  
· FFS separate vs. shared with a CORESET (and/or search space(s)) configured for other purposes (when applicable)
Agreements:
· For PDCCH-based power saving signal/channel, 
· The set of AL(s) is configured 
· The number of PDCCH candidate(s) for each AL is configured




	RAN1#97 agreements on PDCCH-based power saving signal/channel are as follows,

Agreements:
The monitoring occasion(s) of the power saving signal/channel outside the Active Time is “indicated” to the UE by the gNB with an offset before the DRX ON
· “Indicated” implies the explicit signalling by higher layer signalling or implicit through the CORESET/search space
· FFS: The value and the range of offset

Agreements:
For power saving signal/channel configured outside Active Time, introduce a new DCI format for a UE, where the UE is configured to monitor the DCI format, with the power saving information for the UE in the DCI configurable by RRC
· FFS whether the DCI is in UESS or CSS or both
· FFS detailed configuration of the power saving information
· FFS the new DCI format
· Note: the same DCI may carry power saving information for one or more UEs

Agreements:
A new RNTI (e.g., PS-RNTI) is introduced for the PDCCH-based power saving signal/channel decoding at least outside Active Time, UE-specifically configured
· FFS how to use the PS-RNTI for scrambling of the PDCCH-based power saving signal/channel

Agreements:
Support UE-specific configuration of the search space set(s) dedicated to the PDCCH-based power saving signal/channel for UE to monitor outside Active Time
· Following the principle of Rel-15 search space configuration
· FFS: the corresponding UE behaviour in monitoring the power saving signal/channel outside Active Time
· FFS whether UE can further monitor the search space set(s) inside Active Time

Agreements:
· The CORESET for the PDCCH-based power saving signal/channel outside Active Time can be configured to index to at least one of the CORESET(S) configured for other PDCCH monitoring 
· FFS whether the indexed CORESET can be exclusively used by the PDCCH-based power saving signal/channel (i.e., not be used for other PDCCH monitoring) 
· FFS whether or not to increase the number of CORESETs relative to that in Rel-15
· FFS whether or not a BWP is dedicated for PDCCH-based power saving signal/channel

Agreements:
One or more PDCCH monitoring occasion of PDCCH-based power saving signal/channel is supported outside Active Time
· FFS: Whether the monitoring occasions of the PDCCH-based power saving signal/channel in the same slot or not for multiple monitoring occasions
· FFS: whether the monitoring occasions are via search space set(s), CORESET(s), a combination thereof, etc.

Agreements:
· For outside Active Time, up to [3] CORESETs per BWP is supported for the power saving signal/channel outside Active Time with each CORESET associated with its TCI state and QCL assumption
· FFS details
· FFS whether any other additional handling is necessary for FR2 w.r.t. TCI state, and if so, how

Agreements:
Outside Active Time, the PDCCH-based power saving signal/channel is configured for triggering UE to or not to monitor the subsequent ON duration(s) 
· FFS a single vs. multiple durations, particularlly checking consistency with RAN2 agreements
Further study in the new DCI how to potentially indicate at least the following techniques (subject to further WID update):
Indicating UE to use the aperiodic RS
Aperiodic CSI-RS 
Aperiodic SRS
TRS
Triggering aperiodic CSI report
Cross-slot scheduling
Rel-15 DCI-based BWP switching
The power saving techniques can be explicitly included in the DCI contents or implicitly indicated by other techniques (e.g., BWP switching).
Agreements:
The indication of at least one power saving technique(s) is supported at least by the enhancement of existing scheduling DCI formats with additional field(s), if any, and/or repurposing the existing field(s), if identified, when UE is in the Active Time.     
· It applies to UE-specific search space.  
· It is FFS for the common search space.
· The at least one power saving technique(s) includes at least “Cross-slot scheduling”
· FFS: Which existing DCI formats includes the power saving information
· Whether power saving information is not included in the fallback DCI(s) (e.g., DCI format 0_0, DCI format 1_0)
· Use of non-scheduling DCI formats.
· It is FFS which field(s) is used to be repurposed for the indication of the power saving technique if the repurpose of existing field(s) is used.
· FFS: New DCI format with size aligned with existing DCI format
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