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1. Introduction
This document summarizes contributions submitted to AI 8.16.7 regarding UE features for UE power saving enhancements and captures the following email discussion.
	[107-e-R17-UE-features-PowSav-01] Email discussion UE features for UE power savings enhancements – Shinya (DOCOMO)
· 1st check point: November 15
· Final check point: November 19



In the updated RAN1 UE features list for Rel-17 NR after RAN1 #106bis-e [1], there are following feature groups for UE power saving enhancements.
· 29-1	Paging enhancement
· 29-2	TRS resources for idle/inactive UEs
· 29-3	PDCCH monitoring adaptation within an active BWP

The issues to be discussed are tagged and colour coded with High priority, Medium priority, or Low priority, considering RAN2 impact especially for capability signaling design.

- 33/36 -
2. 29-1: Paging enhancement
In [1], FG 29-1 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	[bookmark: _Hlk87497713] 29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement	
	
	1. Support paging early indication
2. Support UE subgroup indication

	
	N
	
	High idle/inactive mode UE power consumption if NR SA networks
	Per UE
	N
	N
	N
	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
	Optional without capability signalling



Following feedbacks are provided in contributions for the RAN1#107-e meeting.
	[2]
	Huawei, HiSilicon
	There can be two ways in general to inform the network about the UE capability on PEI for IDLE/inactive mode UE. One is using NAS signaling to inform the core network. And the other one is using RRC signaling to inform the gNB, e.g. when the UE firstly does the registration procedure to the network. This gNB can inform the UE’s capability regarding PEI to the core network. Especially considering that RAN2 has agreed that there would be two subgrouping methods, CN assigned subgrouping and UE ID based subgrouping. It seems it would be better to leave RAN2 to decide the details. Therefore, we suggest just to use “optional” in the table and leave the details to RAN2 for decision. The column of “Need for the gNB to know if the feature is supported” should be also updated to “Y” accordingly.
Regarding the type of the UE feature, we think it should be “per band” type. 
Proposal 1: Make the following update for UE feature 29-1: 
· Update the UE feature 29-1 as ‘per band’;
· Use “optional” in the table and leave RAN2 to decide ‘optional with capatility signalling’ or ‘optional without capability signalling’.
· Change the content of column “Need for the gNB to know if the feature is supported” to “Y”.
A suggested revision is provided as an example. 
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement	
	
	1. Support paging early indication
2. Support UE subgroup indication

	
	N
Y
	
	High idle/inactive mode UE power consumption if NR SA networks
	Per UE
Per band
	N
	N
	N
	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
Leave RAN2 to decide ‘optional with capability signalling’ or ‘optional without capability signalling’
	Optional without capability signalling




	[3]
	ZTE, Sanechips
	There are two different UE sub-grouping methods (i.e., UE-ID based subgrouping and network assigned sub-grouping) discussed in RAN2 and the details have not been finalized yet, whether sub-grouping can be a separate capability may have impact on the design of detailed sub-groups in RAN2 and SA. Therefore, it is suggested that the aspects, such as whether UE sub-grouping is a separate feature and whether FG 29-1 needs capability signaling, should be discussed in RAN2.
As to the type of UE FG 29-1, per-UE is sufficient.
For the consequence of not supporting FG 29-1, it is suggested to be updated as “UE doesn’t support paging early indication or paging sub-grouping”.
[bookmark: _Toc86954363]As to feature group 29-1, the following is suggested.
· [bookmark: _Toc86954364]It should be decided by RAN2 whether UE sub-grouping is a separate feature and whether FG 29-1 needs capability signalling
· [bookmark: _Toc86954365]The capability type is per UE
· [bookmark: _Toc86954366]Update the consequence as “UE doesn’t support paging early indication or paging sub-grouping”

	[4]
	vivo
	· Subgroup indication
Subgrouping indication is up to RAN2. 
· Descriptions of the components
According to the RAN plenary decision [2], PDCCH based PEI is agreed. New DCI format and only Behv-A supported is agreed. Thus it should be captured in the component descriptions.
Proposal 1: 
· Support UE subgroup indication is either separated from 29-1 or as a RAN2 feature to be discussed in RAN2.
· Update the descriptions of 29-1 as follows,
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	 29. NR_UE_pow_sav_enh
	29-1-1
	Paging enhancement
	1. Support paging early indication
1. Support of configured window for detection of DCI format XXX with CRC scrambled with YYY for paging early indication
2. Support of Behv-A if UE does not detect PEI for all monitored PEI occasion(s) for the PO
2. Support UE subgroup indication

	

	29. NR_UE_pow_sav_enh
	29-1-2
	Paging enhancement
	Support UE subgroup indication
(it is up to RAN2 whether/how to separate the capability for UE subgroup indication)
	29-1-1




	[5]
	Nokia, Nokia Shanghai Bell
	· Confirm the FG
· Simplify ”Consequence if…” as current text is not appropriate for specifications. E.g. “Paging Enhanced Indication is not supported”
· Optional with capability signalling: Even being for idle, the network should know if there are UEs supporting the feature. For example, sub-grouping might require signaling to CN. In any case RAN1 needs to clarify with RAN2 where to capture the support UE subgroup indication, in RAN1 or RAN2 capabilities.

	[6]
	CATT
	[bookmark: _Hlk83559437][bookmark: _Hlk86319325]The UE feature of UE power saving enhancement for NR includes paging enhancement for IDLE/Inactive UEs, PDCCH monitoring adaptation for CONNECTED mode UEs, and RLM measurement relaxation.   The UE features for CONNECTED mode UEs would be critical to the network configuration and gNB scheduling since network will receive the feedback of UE capability to indicate whether UE supports the UE features.   However, network might not know whether IDLE/Inactive UE supports the IDLE/Inactive UE features since the UE capability inquiry by network and UE response through RRC signaling only when UE is in RRC_CONNECTED mode.   The UE feature for IDLE/Inactive mode UE should be designed as the feature indication is transparent to the network since the UE capability of UE support of this feature would not be completely known by the network.  Thus, UE features of power saving enhancement for IDLE/Inactive UEs should be “optional without capability signaling” since these features should be optional and capability would not be conveyed to the network by IDLE/Inactive UEs.  
[bookmark: _Hlk86320495]Proposal 1:  UE features of power saving enhancement for IDLE/Inactive UEs should be optional without capability signaling
For objective of NR enhancements for IDLE/Inactive UE power saving, the paging subgrouping and PDCCH-based PEI are supported for reducing the unnecessary paging reception.  The paging subgrouping was assigned by the CORE network through NAS signaling or derived from UE ID for randomization as agreed in RAN2.   It was agreed in RAN1#106b-e that paging subgroup is indicated by PEI only.   The configuration of PDCCH-based PEI and monitoring occasions for paging subgroup indication needs to be broadcasted by RRC and/or NAS signaling to IDLE/Inactive UEs, The UE capability of paging enhancement should include the UE support of both paging subgrouping and PDCCH-based PEI.   The configuration of PDCCH-based PEI and the contents in the new DCI formats for PEI would be specified with broadcast parameters and derived by IDLE/Inactive UEs regardless UE capability in support of paging subgrouping for decoding L1 signaling in the PEI or paging DCI is fed back to the network.   
[bookmark: _Hlk86320630]Proposal 2: UE capability of paging enhancement for IDLE/Inactive UE power saving should be based on the support of both PDCCH-based PEI with new DCI format and paging subgroup indication.
	NR_UE_
pow_sav_enh
	29-1
	Paging enhancement	
	
	Paging subgroup indication for IDLE/Inactive UE
1. Support of paging subgroup configuration.  
2, Support of L1 signaling of paging subgroup indication
3. Support of new DCI format for paging subgroup indication (PEI) 
4. Support of PEI monitoring occasion(s)
	
	N
	
	IDLE/Inactive UE follows legacy paging procedure at each Paging Occasion.  
	Per UE
	N
	N
	N
	
	Optional without capability signaling




	[7]
	Intel Corporation
	For the FG 29-1, we have the following suggestions:
· Since UE sub-grouping information is only carried via PEI, then it makes sense to group support of PEI and UE subgrouping indication under a common FG.
· However, this can also be decided by RAN2, since they are working on two solutions for UE sub grouping. 
· Capture that support of PEI is based on a DCI format
· We do not agree the description in the column “Consequence if the feature is not supported by the UE”. It is sufficient to say “UE does not support PEI and UE sub grouping indication” as consequence.
· “Note” column should capture the following
· maximum number of sub-groups per PO can be eight
· Behv-A for PEI detection
· This FG should be optional with capability signaling. We support optional with capability signaling for this FG. This is because there is mutual expectation regarding UE behavior upon receiving the signal. Hence, signaling is needed. 
· Per UE granularity seems sufficient.
Proposal 1: Support of PEI and UE sub-grouping can be a common FG
· Support of this FG can be per UE, optional with capability signaling

	[9]
	Apple
	For paging enhancements, we have agreed to leave it to RAN2 to decide whether to separate paging early indication and UE subgroup indication into two FGs. The issue to be discussed here is whether the FG(s) for paging enhancements should be reported to the gNB.
· For paging early indication, it is not absolutely necessary for the UE to report. However, if it is not reported, the gNB would always need to transmit PEI, even if the UE does not support it. So it is beneficial for the UE to report the capability, so that the gNB can decide whether to transmit PEI based on the capability of UEs to be paged.
· For subgroup indication, the UE capability needs to be reported to the gNB so that the gNB can forward it to the core network. When there is paging for a UE, the core network knows whether the UE supports subgroup indication, and if yes, the core network can send the corresponding information to the gNB so that the gNB can deliver subgroup indication properly.
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement	
	
	1. Support paging early indication
2. Support UE subgroup indication

	
	YN
	
	High idle/inactive mode UE power consumption if NR SA networks
	Per UE
	N
	N
	N
	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
	Optional without capability signalling




	[10]
	NTT DOCOMO, INC.
	1) FG 29-1: 
· Regarding whether to support FG 29-1 as optional with capability signaling or optional without capability signaling, we think it can be left to RAN2 discussion.
· Type should be per UE

	[11]
	Ericsson
	· For FG 29-1 (PEI), 
· FG name: “Paging enhancement” could have a descriptive FG name ‘Paging Early Indication’
· ‘Consequence column’: Current sentence (High idle/inactive mode UE power consumption  in NR SA networks) should be removed. We are OK to add “UE does not support PEI and UE subgroup indication” or be left empty. 
· Allowing optional UE capability signalling can be useful for NW to know when to turn on these features. However, NW can also infer it from other capabilities related to PEI (e.g. RAN2 related). Therefore, from RAN1 perspective, FG29-1 can be supported as optional without capability. If ‘optional with capability signalling’ is identified as essential, it should be per-UE granularity. So, at this point it can be concluded that the granularity should be per-UE and leave the last column in yellow for further discussion. 
As a general comment, ‘Consequence column: The ‘consequence if feature is not supported by the UE’ should be left empty’ and making generalized statements about deployments, etc should be avoided. All features being developed in the WI are for UE power savings.
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement            Early Indication            
            
	1. Support paging early indication
2. Support UE subgroup indication

	
	N
	
	High idle/inactive mode UE power consumption if NR SA networks
	Per UE
	N
	N
	N
	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
	Optional without capability signalling




	[12]
	Qualcomm Incorporated
	For the column of “Consequence if the feature is not supported by the UE” for FG 29-1 and 29-2, description in the agreements indicates that UE power saving gain will be compromised if the feature is not supported. We think this highly depends on the specific configuration of the power saving feature. For example, if the paging early indidation (PEI) is not configured close to SSB or the gap between PEI and PO is too large (e.g., 2 SSB periodicities), there may not be power saving benefit even though the UE supports PEI. For this reason, we propose to remove the consequence description for FG 29-1 and 2.
[bookmark: Prop1]Proposal 1: Leave the column of “Consequence if the feature is not supported by the UE” for FG 29-1 and 29-2 empty.
Current FG 29-1 and 29-2 only assume UE support the entire feature of all configuration parameters or not. However, even UE supports certain feature, not all configurations of the feature may have power saving benefit to the UE. But the UE has to support all of them. This may uncessarily waste implementation efforts and battery power for UE to support certain setup of the UE power saving features without power saving benefit. The worst case is the UE may be forced to abandon the feature if some parameters of the feature configruation end up hurting UE power performance. 
[bookmark: Obsv1]Observation 1: Depending on the discussion on candidate values for configuration parameters of PEI and TRS features, additional FGs may be needed for the UE support a subset of the candidate values.
For FG 29, the differentiation between licensed and unlicensed bands is necessary. It is not because there are significant implementation challenges specifically in the unlicensed band or vice versa, but because it is unlikely that deployment schedules of NR in licensed and unlicensed bands are the same. Note that NR has already been deployed worldwide in licensed bands, while the deployment for unlicensed bands has not been started. If the feature is based on per-UE signaling, in order to introduce the UE power saving feature for either licensed or unlicensed band first, it requires IODT for both licensed and unlicensed bands, and thus the introduction of the feature would be delayed. However, if the feature is differentiated between licensed and unlicensed, the feature can be introduced for licensed band after IODT in the licensed band first and without IODT in the unlicensed band, and vice versa. The same argument also applies to the NTN band. 
Among the types of signaling, “Per Band” should be used to support the licensed-unlicensed differentiation. Otherwise, if a signaling type other than “Per Band” is used, the differentiation between licensed and unlicensed should separately be enabled with the feature.
[bookmark: Prop2]Proposal 2: Unless otherwise stated, the type for the UE power saving feature should be at least per band (or preferreably a type with finer granularity), given the potential UE testing differentiation among licensed, unlicensed, and NTN band.




Discussion
[FL1] High priority proposal 2-1:
· FG 29-1 is kept as “Paging early indication” as follows
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement early indication
	1. Support paging early indication
2. Support UE subgroup indication
	
	N
	
	High idle/inactive mode UE power consumption if NR SA networks
UE does not support paging early indication
	Per UE
	N
	N
	N
	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
Leave RAN2 to decide whether ‘optional with capability signalling’ or ‘optional without capability signalling’ 
	Optional without capability signalling


Note that any contents highlighted in yellow mean FFS and to be discussed further.
	Company
	Comment

	ZTE,Sanechips
	We support the proposal 2-1. We think it’s better to leave the remaining details to RAN2 decision.

	CATT
	The feature in the work item description is paging enhancement, which include paging subgrouping and PEI.   We don’t agree to change the FG name from paging enhancement to paging early indication.  
For the consequence if UE is not supported of FG29-1, UE would not only the decoding of paging early indication but also UE subgroup indication.   These two functions are working together since paging subgrouping is indicated by PEI.   Thus, the consequence of not supporting FG29-1 should be “IDLE/Inactive UE follows legacy paging procedure at each Paging Occasion.”
Since this is the RAN2 lead feature, RAN2 has the final decision on optional/mandatory.  RAN1 could decide whether it is optional with or without capability signaling as RAN1 preference.  

	Samsung
	For the name of this feature, we support previous wording.
We are fine with other changes. 

	Intel
	For same of the feature, we suggest previous wording, since this includes sub-grouping as well. We also think RAN1 could decide “with or without capability” for an “optional” feature.

	DOCOMO
	Regarding FG name, we prefer to previous wording since this FG includes not only PEI but also sub-grouping.

	MTK
	For the name of this feature, we support previous wording.
We are fine with other changes.
For the consequence if UE does not support FG29-1, CATT’s suggestion is also fine to us.

	Qualcomm
	We support the proposal 2-1. It would be better to leave the UE sub-grouping and optional or optional without capability to RAN2 as the idle/inactive mode UE capability report is a higher layer issue. Besides, it would better to clarify that whether “Need for the gNB to know if the feature is supported” is left to RAN2 decision. This should be implied by “Leave RAN2 to decide whether ‘optional with capability signalling’ or ‘optional without capability signalling’” but it is more complete if we have a note for every column that is not yellow highlighted.

	Nokia, NSB
	We prefer the previous wording.

	Ericsson1
	Support  - Regarding FG name, intention of having ‘Paging early indication’ was to have a more descriptive FG name than vague naming  - also OK to update it to “PEI with subgrouping”. OK to leave RAN2 to decide optional with or without capability signaling. 

	FL2
	Based on the comment provided so far, the proposal is updated as follows:
· Name is revised back to original one since majority companies prefer it
· “Consequence if the feature is not supported by the UE” is revised to “IDLE/Inactive UE follows legacy paging procedure at each paging occasion” based on the comment from CATT
· Add a note that “Leave RAN2 to decide whether “Need for the gNB to know if the feature is supported” is Yes or No” based on the comment from Qualcomm
· Regarding “optional”, some companies prefer to discuss “with” or “without” from RAN1 perspective (but final decision is left to RAN2) while some others prefer to leave to RAN2, and hence, current wording is kept (i.e., leave to RAN2).

[FL2] High priority proposal 2-1:
· FG 29-1 is kept as “Paging early indication enhancement” as follows
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement 
	1. Support paging early indication
2. Support UE subgroup indication
	
	N
	
	High idle/inactive mode UE power consumption if NR SA networks
IDLE/Inactive UE follows legacy paging procedure at each paging occasion
	Per UE
	N
	N
	N
	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
Leave RAN2 to decide whether ‘optional with capability signalling’ or ‘optional without capability signalling’ 
Leave RAN2 to decide whether Need for the gNB to know if the feature is supported is Yes or No
	Optional without capability signalling


Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Huawei, HiSilicon
	When the PEI indicates UE to receive PO, the UE still perform the legacy paging procedure. So, “Consequence if the feature is not supported by the UE” seems a little bit misleading. We prefer to revise it to “UE does not support paging enhancement”.
We prefer the feature to be “per band”, however it seems it is still FFS here.
We are fine for other part which is not highlighted by yellow.

	Vivo
	We are fine with the proposal. 

	CATT
	We are OK with the proposal

	Nokia, NSB
	Support FL2 proposal

	MTK
	Support the proposal

	ZTE, Sanechips
	We support the FL2 proposal.

	Qualcomm
	We support the [FL2] High priority proposal 2-1.	

	Ericsson2
	OK with FL2 proposal except the “consequence column” – meaning of legacy paging procedure is unclear (e.g. what would be legacy for Redcap UEs?) – we prefer Huawei’s proposed text “UE does not support paging enhancement”. 

	Intel
	OK with FL2 proposal. Prefer HW’s version for “consequence” column

	FL3
	The text in the column of “Consequence if the feature is not supported by the UE” is revised based on the comment from Huawei/HiSilicon.
Since majority companies are generally fine with the proposal, other contents are kept

[FL3] High priority proposal 2-1:
· FG 29-1 is kept as “Paging enhancement” as follows
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement 
	1. Support paging early indication
2. Support UE subgroup indication
	
	N
	
	High idle/inactive mode UE power consumption if NR SA networks
UE does not support paging enhancement
	Per UE
	N
	N
	N
	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
Leave RAN2 to decide whether ‘optional with capability signalling’ or ‘optional without capability signalling’ 
Leave RAN2 to decide whether Need for the gNB to know if the feature is supported is Yes or No
	Optional without capability signalling


Note that any contents highlighted in yellow mean FFS and to be discussed further.

	CATT
	We are OK with FL3 proposal 2-1

	Apple
	OK with FL3 proposal

	ZTE,Sanechips
	OK with FL3 proposal

	MTK
	OK with FL3 proposal

	Huawei, HiSilicon
	OK with FL3 proposal

	Samsung 
	OK with FL3 proposal

	FL4
	Since this proposal is stable for more than 24 hours, it is set for email endorsement
[FL4] High priority proposal 2-1:
· FG 29-1 is kept as “Paging enhancement” as follows
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement 
	1. Support paging early indication
2. Support UE subgroup indication
	
	N
	
	High idle/inactive mode UE power consumption if NR SA networks
UE does not support paging enhancement
	Per UE
	N
	N
	N
	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
Leave RAN2 to decide whether ‘optional with capability signalling’ or ‘optional without capability signalling’ 
Leave RAN2 to decide whether Need for the gNB to know if the feature is supported is Yes or No
	Optional without capability signalling


Note that any contents highlighted in yellow mean FFS and to be discussed further.

	FL
	Following was agreed by email endorsement

Agreement
· FG 29-1 is kept as “Paging enhancement” as follows
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement 
	1. Support paging early indication
2. Support UE subgroup indication
	
	N
	
	High idle/inactive mode UE power consumption if NR SA networks
UE does not support paging enhancement
	Per UE
	N
	N
	N
	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
Leave RAN2 to decide whether ‘optional with capability signalling’ or ‘optional without capability signalling’ 
Leave RAN2 to decide whether Need for the gNB to know if the feature is supported is Yes or No
	Optional without capability signalling


Note that any contents highlighted in yellow mean FFS and to be discussed further.




Medium priority question 2-2:
· Companies are encouraged to provide views on whether the type of FG 29-1 should be per UE or per band
· Per UE: ZTE, Sanechips, CATT, Intel, DOCOMO, Ericsson
· Per band: Huawei, HiSilicon, Qualcomm
	Company
	Comment

	ZTE,Sanechips
	Per UE.

	CATT
	Per UE.  Since UE capability of IDLE/Inactive UEs would not report to the network before the UE access to the paging procedure, there is no benefit of FG29-1 defined per band.

	Intel
	Per UE

	DOCOMO
	Per UE

	MTK
	Per UE

	Qualcomm
	Per band, as we mentioned in our contribution, it is very likely that the deployment of this feature (also IoDT) has different phases. Per UE capability is impossible in this situation in reality.

	Nokia, NSB
	Per UE

	Ericsson1
	Per UE.

	Huawei, HiSilicon
	Per band. We share similar view with Qualcomm. The feature should be “per band”.

	Vivo
	PER UE. If the intension for per band is to differential licensed band and unlicensed band, we think per band is OK. Maybe it can be handled together for all features whether licensed nad unlicensed band need to report capability separately.

	Apple
	QC’s consideration on differentiating licensed, unlicensed, and NTN band seems to make sense. We are fine with “per band”.

	
	




Low priority question 2-3:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 29-1 which do not have capability onfigurat impacts
	Company
	Comment

	
	

	
	

	
	





3. 29-2: TRS resources for idle/inactive Ues
In [1], FG 29-2 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between Ues (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive Ues
	TRS onfigura for idle/inactive Ues 
1. Support reading TRS configuration from SIB
2. Support receving L1 indication for TRS availability
FFS whether to separate the capability for receiving L1 indication for TRS availability
	
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
	Per UE
	N
	N
	N
	
	Optional without capability signalling



Following feedbacks are provided in contributions for the RAN1#107-e meeting.
	[2]
	Huawei, HiSilicon
	It was agreed in RAN1#106bis that the UE feature 29-2 is introduced with some FFS details of highlight, as shown above. We have the following proposals for the FFS part of the UE feature:
1) Regarding the components of feature 29-2, we think it was concluded in RAN1#106bis that there is no consensus to support SIB based indication of TRS availability. Considering this, we proposed to remove the FFS in column “components” and does not separate the capability for receiving L1 indication of TRS availability considering it is the only mechanism to indicate the availability now.
2) The UE feature 29-2 should be ‘per band’, considering it could accelarte the deployment of the feature. 
3) Similarly as paging enhancement, we suggest to use “optional” in the table and leave RAN2 to decide ‘optionaa with capatility signalling’ or ‘optional without capability signalling’. The column of “Need for the gNB to know if the feature is supported” should be also updated to “Y” accordingly.
4) ‘Consequence if the feature is not supported by the UE’ can be updated to “UE does not support TRS occasions for idle/inactive Ues”.

Proposal 2: Make the following update on the FFS part of UE feature 29-2:
· Remove the FFS sentence in components column and remove the highlight;
· Use “optional” in the table and leave RAN2 to decide “optional with capatility signalling” or “optional without capability signalling”;
· Update the feature type as “per band”;
· Upate the content of column “Consequence if the feature is not supported by the UE” as “UE does not support TRS occasions for idle/inactive Ues”.

A suggested update is provided as an example.
	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive Ues
	TRS onfigura for idle/inactive Ues 
1. Support reading TRS configuration from SIB
2. Support receving L1 indication for TRS availability
FFS whether to separate the capability for receiving L1 indication for TRS availability
	
	N
Y
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
UE does not support TRS occasions for idle/inactive Ues
	Per UE
Per band
	N
	N
	N
	Leave RAN2 to decide ‘optional with capability signalling’ or ‘optional without capability signalling’
	Optional without capability signalling





	[3]
	ZTE, Sanechips
	For feature group 29-2, it can be optional without UE capability onfigurat.
According to the following agreements, UE assumes the TRS is not present if network does not indicate it is available and the SIB-based availability indication is not supported due to the lack of consensus. Therefore, if UE does not support to receive the L1 signaling with TRS availability information, the TRS UE read from SIB cannot be assumed to be available for synchronization. In this sense, there is no need for UE to read TRS configuration from SIB. Therefore, UE should support both reading TRS configuration from SIB and receiving L1 indication for TRS availability if UE would like to use the assistance TRS for synchronization. There is no need to have a separate feature of receiving the L1 signaling with TRS availability information.
	Agreements:
For a cell with TRS/CSI-RS occasions configured for IDLE/Inactive Ues, IDLE/Inactive UE’s assumption on the availability of TRS/CSI-RS at the configured occasion(s) is informed to the idle/inactive UE based on explicit indication.
· FFS details (e.g., the signalling, detailed information for the TRS/CSI-RS, etc.)
· There is no intended blind detection of the presence/absence of TRS/CSI-RS at the UE side in this feature. That is, the UE assumes TRS/CSI-RS is not present if the network does not indicate it is available (or indicates it is unavailable).

	Conclusion
No consensus to support SIB based onfigurat for availability information of TRS/CSI-RS occasions for idle/inactive Ues



[bookmark: _Toc86954367]As to feature group 29-2, the following is suggested.
· [bookmark: _Toc86954368]Receiving the L1 signaling with TRS availability information should not be separated from FG 29-2.
· [bookmark: _Toc86954369]The capability type is per UE

	[4]
	vivo
	Support of receiving L1 indication for TRS availability also requires UE to read corresponding configurations from system information. Hence it seems UE supporting component (2) would be very easy to support component (1) if no new mechanism for system information change for idle/inactive TRS from SIB is introduced. 
On the other hand, only supporting component (1) is also useful, e.g., the TRS configurations does not change quite very frequently.  Component (2) is useful only if the TRS configurations change quite very frequently. Hence separating these two components in different UE feature is more appropriated. 
Proposal 2: 
· Update the descriptions of 29-2 as follows,
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	 29. NR_UE_pow_sav_enh
	29-2-1
	TRS resources for idle/inactive Ues
	1. Support reading TRS configuration from SIB for idle/inactive TRS

	

	29. NR_UE_pow_sav_enh
	29-2-2
	TRS resources for idle/inactive Ues
	1. Support receving L1 indication for TRS availability for idle/inactive TRS
	29-2-1




	[5]
	Nokia, Nokia Shanghai Bell
	· Simplify ”Consequence if…” as current text is not appropriate for specifications. E.g. “UE does not support TRS occasions for idle/inactive Ues”
· Optional with capability signalling. Similar reasons as for 29-1.

	[6]
	CATT
	The UE feature of UE power saving enhancement for NR includes paging enhancement for IDLE/Inactive Ues, PDCCH monitoring adaptation for CONNECTED mode Ues, and RLM measurement relaxation.   The UE features for CONNECTED mode Ues would be critical to the network configuration and gNB scheduling since network will receive the feedback of UE capability to indicate whether UE supports the UE features.   However, network might not know whether IDLE/Inactive UE supports the IDLE/Inactive UE features since the UE capability inquiry by network and UE response through RRC onfigurat only when UE is in RRC_CONNECTED mode.   The UE feature for IDLE/Inactive mode UE should be designed as the feature indication is transparent to the network since the UE capability of UE support of this feature would not be completely known by the network.  Thus, UE features of power saving enhancement for IDLE/Inactive Ues should be “optional without capability onfigurat” since these features should be optional and capability would not be conveyed to the network by IDLE/Inactive Ues.  
Proposal 1:  UE features of power saving enhancement for IDLE/Inactive Ues should be optional without capability onfigurat
[bookmark: _Hlk83573545]For IDLE/Inactive UE power saving by the additional TRS/CSI-RS configuration, SIB-X is used to broadcast the configuration of TRS/CSI-RS resource with L1 signaling for the indication of TRS availability dynamically.  The UE capability of TRS should be the UE obtaining the TRS configuration from the SIB and the L1 signaling from DCI formats in either Paging DCI or PDCCH-based PEI.   Since TRS/CSI-RS would not persistently available with availability indicated by L1 signaling dynamically, it is UE implementation whether to use TRS/CSI-RS for AGC or channel tracking even it is configured and available.  Thus, it would not have any consequence of not able to perform AGC and channel tracking since TRS/CSI-RS is not a reliable source for channel tracking due to its nonpersistent existence.   The consequence of UE not supporting this feature should be potential loss of power saving gain with TRS/CSI-RS.  
[bookmark: _Hlk83578870][bookmark: _Hlk86398189]Proposal 3:  The UE capability of TRS should be the UE obtaining the TRS configuration from the SIB and the L1 signaling from DCI formats in either Paging DCI or PEI.  Consequence if the feature is not supported by the UE IDLE/Inactive should only be “UE would not use the configured TRS resource to achieve power saving”.
	NR_UE_
pow_sav_enh
	29-2
	TRS for IDLE/Inactive Ues
	TRS resource configuration for IDLE/Inactive Ues
2. Support of SIB decoding for the configuration of TRS resource and L1 signaling for availability indication 
3. Support  paging DCI and new DCI format for PEI with additional bit for TRS availability indication   
	
	N
	
	[bookmark: _Hlk86398135]IDLE/Inactive UE would not use the configured TRS resource to achieve power saving 
	Per UE
	N
	N
	N
	
	Optional without capability signaling




	[7]
	Intel Corporation
	For the FG 29-2, we have the following suggestions
· Update component description as “Support receiving L1 indication for TRS availability via paging DCI”. It is expected that paging DCI based indication would be default.
· If PEI based availability indication is agreed/supported, a separate FG can be created such as FG 29-2A where FG 29-2 can be prerequisite.
· It was agreed as WA in RAN1# 106bis-e that if TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. Hence, separate capability for receiving L1 based availability indication may not be needed at the moment. RAN2 may revisit this if they have made progress on SIB based availability indication.
· This FG can be optional without capability onfigurat. We do not think capability onfigurat is critically needed here. This is because it is up to UE how to process TRS and there is no subsequent onfigura expected from UE by the NW. A Rel-17 UE that does not support the feature may just work as legacy UE and not receive TRS. FGs being discussed here are for UE power saving. 
· Per UE seems sufficient
· Update description under  “Consequence if the feature is not supported by the UE”, as UE does not support TRS occasions for idle/inactive Ues

Observation 1: If PEI based availability indication is agreed/supported, a separate FG can be created such as FG 29-2A where FG 29-2 can be prerequisite.
Proposal 2: A separate capability onfigurat for receiving L1 availability indication is not required. 
Proposal 3: Support of FG 29-2 can be per UE, optional without capability onfigurat.

	[8]
	Samsung
	For the components, the following agreement regarding the functionality was missing. 

Agreements (From RAN1#102-e)
Idle/inactive UE may use the TRS/CSI-RS occasion(s) that are shared to it for functionalities such as: 
-           AGC, time/frequency tracking
-           FFS: RRM measurement for serving cell, RRM measurement for onfigura cell, paging reception indication
We suggest to add “to support at least AGC, time/frequency tracking using available TRS resources in configured occasions”.  UE may also use the available TRS resources for RRM measurement by implementation, which has been discussed in RAN1.
Proposal 1: Add “to support at least AGC, time/frequency tracking using available TRS resources in configured occasions” as a part of the component.
For the FFS point, we don’t see the need to separate the capability for receiving L1 indication for TRS availability from FG 29-2. We agreed that gNB has to provide explicit availability indication in order for UE to utilize configured TRS resources. Also, L1 based availability indication is the only indication method supported as SIB based indication is not possible. 
 Proposal 2: No need to separate the capability for receiving L1 indication for TRS availability

	[9]
	Apple
	For FG 29-2, SIB-based availability indication will not be supported in Rel-17, so the related FFS can be removed. In addition, the description should include the availability indication in paging DCI and PEI.
	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive Ues
	TRS occassions for idle/inactive Ues 
1. Support reading receiving TRS configuration being indicated to idle/inactive Ues from a new SIB
2. Support receiving L1 indication for TRS availability in paging PDCCH and paging early indication PDCCH 
FFS whether to separate the capability for receiving L1 indication for TRS availability
	
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
	Per UE
	N
	N
	N
	L1 indication for TRS availability in paging early indication PDCCH is supported only if UE reports the support of FG 29-1.
	Optional without capability signalling




	[10]
	NTT DOCOMO, INC.
	2) FG 29-2: 
· For the Components: Regarding the FFS whether to separate the capability for receiving L1 indication for TRS availability, we think no need to separate the capability since RAN1 made the conclusion in the last RAN1 meeting that there is no consensus to support SIB based onfigurat for availability information of TRS/CSI-RS occasions for idle/inactive Ues
· For the Components: Regarding whether to separate the capability for receiving PEI based indication for TRS availability as another FG, If PEI based availability indication is confirmed, we think need to separate the capability.
· Regarding whether to support FG 29-2 as optional with capability onfigurat or optional without capability onfigurat, we think it can be left to RAN2 discussion.
· Type should be per UE
· The sentence in “Consequence if the feature is not supported by the UE” should be revised to “UE does not support TRS occasions for idle/inactive Ues”.
	Features
	Index
	Feature group
	Components

	 29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive Ues
	TRS receiving for idle/inactive Ues 
1. Support reading TRS configuration from SIB
2. Support receiving L1 indication for TRS availability
FFS whether to separate the capability for receiving L1 indication for TRS availability
FFS whether to separate the capability for receiving PEI/Paging DCI for TRS availability




	[11]
	Ericsson
	· For FG 29-2 (TRS occasions), 
· Components: should be updated – there is no need to separate out UE capability for receiving L1 indication for availability. 
· ‘Consequence column’: The current sentence (Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode) should be removed. OK to add ’Support “UE does not support PEI and UE subgroup indication” or be left empty. 
· Allowing optional UE capability signalling can be useful for NW to know when to turn on these features, but it is not essential to have capability signalling for this or any additional separate capabilities (for reception of L1 signalling). TRS occasion configuration and L1 availability configuration is not UE-specific. Idle/Inactive Ues can ignore any TRS occasion-related information they are not interested in/capable of receiving. If ‘optional with capability’ signalling is identified as essential, it should be per-UE granularity.
As a general comment, ‘Consequence column: The ‘consequence if feature is not supported by the UE’ should be left empty’ and making generalized statements about deployments, etc should be avoided. All features being developed in the WI are for UE power savings.
	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive Ues
	TRS receptioneceiving for idle/inactive Ues Ues 
1. Support reading TRS configuration from SIB
2. Support receiving L1 indication for TRS availability
FFS whether to separate the capability for receiving L1 indication for TRS availability
	
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
	Per UE
	N
	N
	N
	
	Optional without capability signalling




	[12]
	Qualcomm Incorporated
	For the column of “Consequence if the feature is not supported by the UE” for FG 29-1 and 29-2, description in the agreements indicates that UE power saving gain will be compromised if the feature is not supported. We think this highly depends on the specific configuration of the power saving feature. For example, if the paging early indidation (PEI) is not configured close to SSB or the gap between PEI and PO is too large (e.g., 2 SSB periodicities), there may not be power saving benefit even though the UE supports PEI. For this reason, we propose to remove the consequence description for FG 29-1 and 2.
Proposal 1: Leave the column of “Consequence if the feature is not supported by the UE” for FG 29-1 and 29-2 empty.
Current FG 29-1 and 29-2 only assume UE support the entire feature of all configuration parameters or not. However, even UE supports certain feature, not all configurations of the feature may have power saving benefit to the UE. But the UE has to support all of them. This may uncessarily waste implementation efforts and battery power for UE to support certain setup of the UE power saving features without power saving benefit. The worst case is the UE may be forced to abandon the feature if some parameters of the feature onfiguration end up hurting UE power performance. 
Observation 1: Depending on the discussion on candidate values for configuration parameters of PEI and TRS features, additional FGs may be needed for the UE support a subset of the candidate values.
For FG 29, the differentiation between licensed and unlicensed bands is necessary. It is not because there are significant implementation challenges specifically in the unlicensed band or vice versa, but because it is unlikely that deployment schedules of NR in licensed and unlicensed bands are the same. Note that NR has already been deployed worldwide in licensed bands, while the deployment for unlicensed bands has not been started. If the feature is based on per-UE signaling, in order to introduce the UE power saving feature for either licensed or unlicensed band first, it requires IODT for both licensed and unlicensed bands, and thus the introduction of the feature would be delayed. However, if the feature is differentiated between licensed and unlicensed, the feature can be introduced for licensed band after IODT in the licensed band first and without IODT in the unlicensed band, and vice versa. The same argument also applies to the NTN band. 
Among the types of signaling, “Per Band” should be used to support the licensed-unlicensed differentiation. Otherwise, if a signaling type other than “Per Band” is used, the differentiation between licensed and unlicensed should separately be enabled with the feature.
Proposal 2: Unless otherwise stated, the type for the UE power saving feature should be at least per band (or preferreably a type with finer granularity), given the potential UE testing differentiation among licensed, unlicensed, and NTN band.




Discussion
[FL1] High priority proposal 3-1:
· Component 2 in FG 29-2 for support receiving L1 indication for TRS availability is kept
· Support: Huawei, HiSilicon, ZTE, Sanechips, CATT, Intel, Samsung, Apple, DOCOMO, Ericsson
	Company
	Comment

	ZTE, Sanechips
	We support the proposal 3-1. We think there is no need to support receiving L1 indication for TRS availability in a separate FG as it is the only way to read the availability indication for TRS resource.

	CATT
	

	Samsung
	We support it.

	Intel
	Support

	DOCOMO
	We support the proposal 3-1.

	MTK
	Support

	Qualcomm
	There is ongoing discussion in RAN1 for whether the working assumption 
Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 
This proposal depends on result of the working assumption and whether any TRS resource is always transmitted based on SIB configuration. 

	Nokia, NSB
	OK

	Ericsson1
	Support.

	FL2
	Given that most companies are fine with the proposal while 1 company prefer to wait for the progress in AI 8.7.1.2, the same proposal is kept to be discussed after some progress is made in AI 8.7.1.2
[FL2] High priority proposal 3-1:
· Component 2 in FG 29-2 for support receiving L1 indication for TRS availability is kept

	Huawei, HiSilicon
	We support proposal 3-1.

	Vivo
	We are fine.

	[bookmark: _Hlk87915764]CATT
	We are OK with the proposal.

	Nokia, NSB
	Support FL2 proposal

	MTK
	We are OK with the proposal.

	ZTE, Sanechips
	We are OK with the proposal.

	Qualcomm
	We are fine with the [FL2] High priority proposal 3-1

	Ericsson2
	Support FL2 proposal 3-1.

	Intel
	Support FL2 proposal

	FL3
	All companies are fine with the proposal. No further input is necessary but this proposal is waiting for the progress in AI 8.7.1.2
[FL3] High priority proposal 3-1:
· Component 2 in FG 29-2 for support receiving L1 indication for TRS availability is kept

	CATT
	We are OK with Proposal 3-1

	Apple
	OK with FL3 proposal

	ZTE,Sanechips
	OK with FL3 proposal

	MTK
	OK with FL3 proposal

	Huawei, HiSilicon
	OK with FL3 proposal

	Samsung
	OK with FL3 proposal

	FL4
	This proposal will be checked in the GTW session whether RAN1 can agree or should wait for the progress in AI 8.7.1.2

	FL5
	Following was agreed at the GTW session on Nov. 17
Agreement
· Component 2 in FG 29-2 for support receiving L1 indication for TRS availability is kept




High priority question 3-2:
· Companies are encouraged to provide views on whether to separate the capability for receiving PEI based indication for TRS availability as another FG
	Company
	Comment

	FL
	This question can be discussed after some progress is made in AI 8.7.1.2

	ZTE, Sanechips
	There is no consensus  to support SIB based signaling according to the conclusion RAN1#106bis, therefore, L1 signaling is the only way to read the availability indication for TRS, there is no need to have a separate FG. If UE does not support to detect L1 signaling for TRS availability indication, UE cannot assume the TRS resource configured in SIB is available. Hence, UE cannot use TRS for sync, and UE does not need to read TRS resource occasion in SIB.
	Conclusion in RAN1#106bis-e
· No consensus to support SIB based signaling for availability information of TRS/CSI-RS occasions for idle/inactive UEs

	




	CATT
	We need to discuss further with conclusion in AI-8.7.1.2 on the availability indication on Paging DCI only or paging DCI and/or PEI before discussion UE feature.

	Intel
	Same comment as CATT. Needs more discussion in AI 8.7.1.2

	DOCOMO
	As mentioned by some companies, it depends on conclusion in AI-8.7.1.2.

	MTK
	We prefer not to separate capability for receiving PEI based indication for TRS availability as another FG. Same view as ZTE.

	Qualcomm
	We have same view as CATT.

	Nokia, NSB
	OK to wait for conclusion in AI-8.7.1.2.

	Ericsson1
	Can be discussed later – however no need for separate capability– UE can ignore any information it is not interested in/capable of receiving.

	Huawei, HiSilicon
	We prefer not to separate capability for receiving PEI based indication for TRS availability as another FG.

	Vivo
	We support FL’s suggestion.

	Apple
	Support FL’s suggestion

	
	




Medium priority proposal 3-3:
· Leave RAN2 to decide whether ‘optional with capability signaling’ or ‘optional without capability signalling’ for FG 29-2
	Company
	Comment

	ZTE, Sanechips
	Okay with the proposal.

	CATT
	This is RAN1 feature.   RAN1 should decide the optional/mandatory of FG 29-2.   We would have FG 29-2 being “optional without capability signaling”

	Intel
	We think RAN1 can decide this aspect

	DOCOMO
	Okay with the proposal.

	MTK
	Support the proposal. This is an Idle mode enhancement like FG 29-1 which gNB may want to know whether UE supports it or not. However, it can NOT be reported via UE capabilities defined in 38.306 for connected mode UE. Hence, we think leaving it up to RAN2 to decide how the higher layer signaling is designed to inform gNB (or not) is the best way for now.

	Qualcomm
	Support the proposal. Besides, “Need for the gNB to know if the feature is supported” is also left to RAN2 decision.

	Nokia, NSB
	We believe RAN1 can decide on this, in which case it should be optional with capability signaling. But we can consider leaving this decision to RAN2 as well, if done consistently for all relevant FGs.

	Ericsson1
	RAN1 can decide on this and we prefer optional without capability (also OK with capability if the reporting resolution in per UE). 

	Huawei, HiSilicon
	As proposed in our contribution, we support the proposal. RAN1 can decide it as optional. However, by which signaling method, it should be RAN2 scope. Also, we agree with Qualcomm that the “Need for the gNB to know if the feature is supported” needs also to be updated with a note for RAN2 decision.

	Vivo
	We think all IDLE state feature can be up to RAN2 to design an mechanism to ensure the capability can be appropriately report to gNB or not. 

	Apple
	We could be fine with it if this is the majority view. A slight concern is that this is a RAN1 centric feature. If the concern is whether a proper signaling mechanism is available, we wonder if it is better to inform RAN2 our preference (whether we think it is beneficial for the network to know) and have RAN2 look into the feasibility.




Medium priority question 3-4:
· Companies are encouraged to provide views on whether the type of FG 29-2 should be per UE or per band
· Per UE: CATT, Intel, DOCOMO, Ericsson, ZTE, Sanechips
· Per band: Huawei, HiSilicon, ZTE, Sanechips, Qualcomm
	Company
	Comment

	ZTE, Sanechips
	Per UE.
Our position has been revised in the above summary(in red).

	CATT
	Per UE 

	Intel
	Per UE

	DOCOMO
	Per UE

	MTK
	Per UE seems better. Per band is also acceptable to us.

	Qualcomm
	Per band

	Nokia, NSB
	Per UE

	Ericsson
	Per UE. 

	Huawei, HiSilicon
	Per band.

	Vivo
	Per UE is preferred. If the intension for per band is to differential licensed band and unlicensed band, we think per band is OK. Maybe it can be handled together for all features whether licensed and unlicensed band need to report capability separately.

	Apple
	Similar as FG 29-1, we are ok with per band.

	
	




Low priority proposal 3-5:
· The sentence in “Consequence if the feature is not supported by the UE” in FG 29-2 is revised as “UE does not support TRS occasions for idle/inactive UEs”
	Company
	Comment

	ZTE, Sanechips
	Support.

	CATT
	The consequence is the results if UE not support.  The wording is ”UE does not support TRS occasions” is not the consequence.   The design of TRS for IDLE/Inactive Ues is to achieve UE power saving.  Thus, the consequence should be UE could not achieve power saving.  

	Intel
	Support

	DOCOMO
	We are Ok with proposal 3-5

	MTK
	Support

	Qualcomm
	We support the proposal. Given Rel-17 iTRS is not dedicated resource, its configuration is limited and may not provide power saving gain for certain UE implementation or certain channel condition. 

	Nokia, NSB
	Support

	Ericsson
	Support.

	Huawei, HiSilicon
	Support.

	Vivo
	Support

	Apple
	OK




Low priority question 3-6:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 29-2 which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	





4. 29-3: PDCCH monitoring adaptation within an active BWP
In [1], FG 29-3 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between Ues (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 29. NR_UE_pow_sav_enh
	29-3
	PDCCH monitoring adaptation within an active BWP
	1. Support of PDCCH monitoring adaptation behaviour 1/1A
2. Support of PDCCH monitoring adaptation behaviour 2/2A/[2B]

	
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	FFS: Support of PDCCH monitoring adaptation behaviour 1/1A/2/2A/2B
	Optional



Following feedbacks are provided in contributions for the RAN1#107-e meeting.
	[2]
	Huawei, HiSilicon
	The current UE feature for PDCCH monitoring adaptation is shown above. There was a stable proposal consolidated by the group on the table. Therefore, we think we can take the proposal from moderator in RAN1#106bis as the starting point for further discussion, which is shown below.
	29. NR_UE_pow_sav_enh
	29-3a
	Support of PDCCH monitoring adaptation behaviour 1/1A
	Support of PDCCH monitoring adaptation behaviour 1/1A
	
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional

	29. NR_UE_pow_sav_enh
	29-3b
	Support of PDCCH monitoring adaptation behaviour 2/2A
	Support of PDCCH monitoring adaptation behaviour 2/2A
	
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional

	29. NR_UE_pow_sav_enh
	[29-3c]
	[Support of PDCCH monitoring adaptation behaviour 1/1A]
	Support of PDCCH monitoring adaptation behaviour 2/2A/2B
	
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional

	29. NR_UE_pow_sav_enh
	[29-3d]
	[Support of PDCCH monitoring adaptation behaviour 1/1A]
	Support of PDCCH monitoring adaptation behaviour 1/1A/2/2A
	
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional



The following update is suggested:
1） Based on the discussion, the group seems fine to split the UE feature of PDCH monitoring adaptation to three or four UE features, similar as the above table. We propose to split the feature into four features because the UE may need more implementation for 29-3d compared with supporting both 29-3a and 29-3b.
2） There were concerns in RAN1#106bis regarding the components of each feature that the description should be self-contained. Therefore, we think we can use the descipiton regarding behaviours in the column of component;
3） In our view, the component of 29-3d, should be “Support of PDCCH monitoring adaptation behaviour 1/1A/2/2A”. 
4） The corresponding columns of “Consequence if the feature is not supported by the UE” can be updated to the opposite of the name of the feature group. 
5） The UE features should be all “per band” features, considering it could accelaerate deployment of the feature on some bands.
6） The UE features are for connected mode UEs. So, the last column should be made clear to be “optional with capability signalling”.

Proposal 3: Make the following update on the FFS part of UE feature 29-3:
· Split the UE feature 29-3 to the following UE features:
· FG 29-3a: Support of PDCCH monitoring adaptation behaviour 1/1A
· FG 29-3b: Support of PDCCH monitoring adaptation behaviour 2/2A
· FG 29-3c: Support of PDCCH monitoring adaptation behaviour 2/2A/2B
· FG 29-3d: Support of PDCCH monitoring adaptation behaviour 1A/2/2A
· The UE features of 29-3a, 29-3b, 29-3c and 29-3d are ‘per band’ UE feature;
· The signalling of the UE features of 29-3a, 29-3b, 29-3c and 29-3d are “optional with capability signaling”;
· The descripton of the components for each UE feature can use the descipiton regarding each related behaviour directly.
A suggested update is provided as an example.
	29. NR_UE_pow_sav_enh
	29-3a
	Support of PDCCH skipping
	Support of PDCCH monitoring adaptation between the following behaviours:
1) PDCCH skipping is not activated
2) PDCCH skipping for a duration, which means stopping PDCCH monitoring in the duration
	
	Y
	
	PDCCH skipping is not supported 
	Per band
	N
	N
	N
	
	Optional with capability signalling

	29. NR_UE_pow_sav_enh
	29-3b
	Support of SSSG switching between two SSSGs
	Support of PDCCH monitoring adaptation between the following behaviours
1) Stop monitoring SS sets associated with SSSG#1 and monitoring  of SS sets associated to SSSG#0
2) Stop monitoring SS sets associated with SSSG#0  and monitoring of SS sets associated to SSSG#1
	
	Y
	
	SSSG switching between two SSSGs is not supported 
	Per band
	N
	N
	N
	
	Optional with capability signalling

	29. NR_UE_pow_sav_enh
	29-3c
	Support of SSSG switching among three SSSGs
	Support of PDCCH monitoring adaptation among the following behaviours:
1) Stop monitoring SS sets associated with SSSG#1 and SSSG#2 (if confirmed) and monitoring of SS sets associated to SSSG#0
2) Stop monitoring SS sets associated with SSSG#0 and SSSG#2 (if confirmed)  and monitoring of SS sets associated to SSSG#1 
3) Stop monitoring SS sets associated with SSSG#0 and SSSG#1 and monitoring of SS sets associated to SSSG#2
	
	Y
	
	SSSG switching among three SSSGs is not supported 
	Per band
	N
	N
	N
	
	Optional with capability signalling

	29. NR_UE_pow_sav_enh
	29-3d
	Support of PDCCH skipping on search space sets associated with group index 0 or group index 1
	Support of PDCCH monitoring adaptation among the following behaviours:
[FFS: the behaviors are determined by the agreements for case 4 in RAN1#107]
	
	Y
	
	PDCCH skipping on the search space sets associated with group index 0 or 1 is not supported 
	Per band
	N
	N
	N
	
	Optional with capability signalling




	[3]
	[bookmark: _Hlk87501946]ZTE, Sanechips
	In RAN1-#106e meeting, the common design of PDCCH skipping and SSSG switching was agreed. To enable the flexible implementation at both gNB and UE side, separate UE capability signaling for PDCCH skipping and SSSG switching should be supported. In RAN1#106bis, the following two options were discussed. The discrepancy is whether supporting both PDCCH skipping and SSSG switching needs to be signaled to network, 
	· Companies are encouraged to provide views on whether/how to separate the capabilities of FG 29-3, e.g.,
· Option 1: 
· FG 29-3a: Support of PDCCH monitoring adaptation behaviour 1/1A
· FG 29-3b: Support of PDCCH monitoring adaptation behaviour 2/2A
· FG 29-3c: Support of PDCCH monitoring adaptation behaviour [2B]
· FG 29-3d: Support of PDCCH monitoring adaptation behaviour 1/1A/2/2A
· Option 2
· FG 29-3a: Support of PDCCH monitoring adaptation behaviour 1/1A
· FG 29-3b: Support of PDCCH monitoring adaptation behaviour 2/2A
· FG 29-3c: Support of PDCCH monitoring adaptation behaviour 2/2A/[2B]


According to our understanding, with option 2, it will be clear that UE supports both PDCCH skipping and SSSG switching if UE provides positive indications regarding FG 29-3a and 29- 3b/c. The detailed implementation of the common framework of PDCCH adaptation are further depended on higher layer configurations and DCI codepoint mapping. 
However, with option 1, the implication of supporting FG 29-3d should be clarified. For example, it should be clarified that whether UE supports to be configured with only PDCCH skipping or SSSG switching if the indication of FG 29-3d is positive. One of the solution to preclude the ambiguity is that the perquisite of FG 29-3d should be FG 29-3a and FG 29-3b, which will be more complicated. 
Furthermore, for the sake of readability and simplification, we think it is better to translate the behavior 1/1A/2/2A/2B into PDCCH skipping or the number of supported search space set groups. Otherwise, we need to explain the interpretation of behavior 1/1A/2/2A/2B to align the understanding.
[bookmark: _Toc86954370]As to feature group 29-3, the following is suggested.
· [bookmark: _Toc86954371]FG 29-3a: Support of PDCCH skipping
· [bookmark: _Toc86954372]FG 29-3b: Support of two search space set groups 
· [bookmark: _Toc86954373]FG 29-3c: Support of three search space set groups
· [bookmark: _Toc86954374]The capability type is per UE

	[4]
	vivo
	It is agreed in RAN1#106-bis that,
	Agreement 
The bit mapping of DCI indication PDCCH monitoring adaptation is as follows,
· For Case 1 (i.e., PDCCH skipping), the following is supported
· 1-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors if M=1
· ‘0’ is Beh 1 and ‘1’ is Beh 1A
· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors if M=2 or 3
· ‘00’ is Beh 1
· ‘01’ is Beh 1A with skipping duration 1
· ‘10’ is Beh 1A with skipping duration 2
· ‘11’ is Beh 1A with skipping duration 3 if M=3, reserved if M=2
· For Case 2  (i.e., 2 SSSG switching) , the following is supported
· 1-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors
· ‘0’ is Beh 2 and ‘1’ is Beh 2A
· 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]
· For Case 4 (i.e., 2 SSSG switching with PDCCH skipping) , the following is supported
· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors, 
· FFS details bit mapping
· FFS: For Case 5 (i.e., 3 SSSG switching and skipping)
· 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 Beh 1A
· FFS Timer behavior when Beh 1A is indicated
· Note: The UE can be configured to be indicated by DCI a value of X (i.e., skipping duration) among M RRC configured values by scheduling DCIs indicating PDCCH schedules data
· FFS whether to restrict Skipping duration to be shorter than SSSG initial timer value
· FFS whether the configuration is same or different for DCI format x_1 and DCI format x_2





5 cases are described and 4 of them are agreed to be supported with different UE behaviours
· The motivation to support more than 3 SSSG has been discussed. Considering specification effort for supporting more than 2 SSSGs and different understanding of urgency, it would be natural to have a sperate capability indication for UE supporting more than 2 SSSGs. Hence support of case 3 should be separated.
· Considering the different mechanisms/usage to support PDCCH monitoring adaptation, it is natural to sperate 1/1A and 2/2A/[2B]. Hence support of case 1 and 2 should be separated.
· A combination of PDCCH skipping and SSSG switching would requires additional specification support and hence case 4 can be separated 
Proposal 3: 
· Update the descriptions of 29-3 as follows,
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	29. NR_UE_pow_sav_enh
	29-3-1
	PDCCH monitoring adaptation within an active BWP
	Support of PDCCH monitoring adaptation case 1, i.e., PDCCH skipping
	

	29. NR_UE_pow_sav_enh
	29-3-2
	PDCCH monitoring adaptation within an active BWP
	Support of PDCCH monitoring adaptation case 2, i.e., 2 SSSG switching
	

	29. NR_UE_pow_sav_enh
	29-3-3
	PDCCH monitoring adaptation within an active BWP
	Support of PDCCH monitoring adaptation case 3, i.e., 3 SSSG switching
	29-3-2

	29. NR_UE_pow_sav_enh
	29-3-4
	PDCCH monitoring adaptation within an active BWP
	Support of PDCCH monitoring adaptation case 4, i.e., 2 SSSG switching with PDCCH skipping
	29-3-1, 29-3-2




	[5]
	Nokia, Nokia Shanghai Bell
	· Just a note that components cannot be independently enabled/disabled by the signalling, so this needs further discussion once the decisions are in place in the WID. 

	[6]
	CATT
	The objective of CONNECTED UE power saving with reducing PDCCH monitoring reduction is achieved by dynamic adaptation of PDCCH monitoring interval.  It was agreed in RAN1#106-e that up to 2 bits are include in the scheduling DCI format 1_1, 1_2, 0_1, and 0_2 to indicate PDCCH monitoring adaptation.     The UE feature of PDCCH adaptation discussion in RAN1#106b-e would like to partition the PDCCH adaptation to 4 different UE feature subgroups with PDCCH skipping, SSSG switching with 2 SSSGs, and SSSG switching with 3 SSSGs, and PDCCH skipping and 2 SSSG switching.   If UE supports SSSG switching, it is not necessary to partition the support of SSSG switching with 2 SSSGs or 3SSSGs to 2 different feature subgroups.   Thus, the UE feature is for UE to support the configured bits of PDCCH monitoring adaptation in the scheduling DCI.   It was also agreed in RAN1#105-e that SSSG switching is supported by scheduling DCI.   The UE feature for PDCCH monitoring adaptation would also include the indication from scheduling DCI for SSSG switching.    
[bookmark: _Hlk83578880]Proposal 4:  The UE capability of PDCCH monitoring adaptation for CONNECTED mode UE is to indicate the support of up to 2-bit indication in the scheduling DCI formats 1_1, 1_2, 0_1 and 0_2 for PDCCH skipping, SSSG switching up to 3 SSSGs and combined PDCCH skipping and SSSG switching of SSSGs.   
	NR_UE_
pow_sav_enh
	29-3a
	PDCCH monitoring adaptation 
	Support of up to 2-bit indication of PDCCH skipping by scheduling DCI format 1_1, 1_2, 0_1 and 0_2

	
	Y
	
	UE could not reduce PDCCH monitoring  configured by the given search space.  
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	 NR_UE_
pow_sav_enh
	29-3b
	PDCCH monitoring adaptation 
	Support of up to 2-bit indication of SSSG switching up to 3 SSSGs by scheduling DCI format 1_1, 1_2, 0_1, and 0_2
	
	Y
	
	UE could not reduce the  PDCCH monitoring with the SSSG switching 
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	 NR_UE_
pow_sav_enh
	29-3
	PDCCH monitoring adaptation 
	Support of 2-bit indication of PDCCH skipping and SSSG switching of 2 SSSGs by scheduling DCI format 1_1, 1_2, 0_1 and 0_2
	
	Y
	
	UE could not reduce the PDCCH monitoring by PDCCH skipping and/or SSSG switching
	Per UE
	N
	N
	N
	
	Optional with capability signaling




	[7]
	Intel Corporation
	For PDCCH monitoring adaptation FG 29-3, we suggest revising component description as follows:
· Further divide into 29-3a, 29-3b, 29-3c, 29-3d as follows. 
	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH monitoring adaptation within an active BWP
	Support of PDCCH monitoring adaptation behaviour 1/1A


	 29. NR_UE_pow_sav_enh
	29-3b
	PDCCH monitoring adaptation within an active BWP
	Support of PDCCH monitoring adaptation behaviour 2/2A



	 29. NR_UE_pow_sav_enh
	29-3c
	PDCCH monitoring adaptation within an active BWP
	Support of PDCCH monitoring adaptation behaviour 2/2A/2B



	 29. NR_UE_pow_sav_enh
	29-3d
	PDCCH monitoring adaptation within an active BWP
	Support of PDCCH monitoring adaptation behaviour 1/1A/2A/2B





· Support PDCCH monitoring adaptation by scheduling DCI formats, where up to Y bits can be configured in a field 
· In Note column, we could mention  Y can be 1 or 2
· Another note can be added as PDCCH based monitoring adaptation is applied to USS and type-3 CSS 2. 
· This FG should be optional with capability signaling
· Per UE seems sufficient
Proposal 4: Further divide FG 29-3 as follows:
	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH monitoring adaptation within an active BWP
	Support of PDCCH monitoring adaptation behaviour 1/1A


	 29. NR_UE_pow_sav_enh
	29-3b
	PDCCH monitoring adaptation within an active BWP
	Support of PDCCH monitoring adaptation behaviour 2/2A



	 29. NR_UE_pow_sav_enh
	29-3c
	PDCCH monitoring adaptation within an active BWP
	Support of PDCCH monitoring adaptation behaviour 2/2A/2B



	 29. NR_UE_pow_sav_enh
	29-3d
	PDCCH monitoring adaptation within an active BWP
	Support of PDCCH monitoring adaptation behaviour 1/1A/2A/2B




Proposal 5: Support of FG 29-3 should be per UE and optional with capability signaling.


	[8]
	Samsung
	According to the progress in RAN1#106bis, there can be up to 5 PDCCH monitoring adaptation cases. Whether or not to support any of the PDCCH monitoring adaptation cases can be based on UE capability on PDCCH monitoring behaviors. 
FG 29-3 can be split into the following four combination of PDCCH monitoring adaptation behaviours, depending on the progress in RAN1#107-e meeting:
· PDCCH skipping only, i.e. Beh 1/1A, 
· SSSG switching only, i.e. Beh 2/2A/2B, 
· Both PDCCH skipping and SSSG switching with 2 SSSGs, i.e. Beh 1A/2/2A, and
· Both PDCCH skipping and SSSG switching with 3 SSSGs, i.e. Beh 1A/2/2A/2B. 
Proposal 3: Split into multiple sub-FGs with different combination of PDCCH monitoring adaptation behaviours. Including 
· Beh 1/1A, 
· Beh 2/2A/2B, 
· Beh 1A/2/2A, and
· Beh 1A/2/2A/2B. 

	[9]
	Apple
	For FG 29-3, there are 4 types of behaviours agreed already:
· Behaviour 1/1A (PDCCH skipping)
· Behaviour 2/2A (SSSG switching with 2 SSSGs)
· Behaviour 2/2A/2B (SSSG switching with 3 SSSGs)
· Behaviour [1/1A/2/2A] (PDCCH skipping and SSSG switching with 2 SSSGs), with the detailed bit mapping still being discussed.
These 4 types of behaviours are independent, and separate FGs should be defined for them. In addition, it would be good to use more descriptive text for the component description instead of “1/1A/2/2A/2B”, which may not exist in the specs.
	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH monitoring adaptation behaviour 1/1A within an active BWP
	Support of PDCCH skipping with up to 2-bit indication in DCIPDCCH monitoring adaptation behaviour 1/1A
Support of PDCCH monitoring adaptation behaviour 2/2A/[2B]

	
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	FFS: Support of PDCCH monitoring adaptation behaviour 1/1A/2/2A/2B
	Optional with capability signalling

	 29. NR_UE_pow_sav_enh
	29-3b
	PDCCH monitoring adaptation behaviour 2/2A within an active BWP
	Support of switching between 2 SSGs with 1-bit indication in DCI
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signalling

	 29. NR_UE_pow_sav_enh
	29-3c
	PDCCH monitoring adaptation behaviour 2/2A/2B within an active BWP
	Support of switching between 3 SSGs with 2-bit indication in DCI
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signalling

	 29. NR_UE_pow_sav_enh
	29-3d
	PDCCH monitoring adaptation behaviour [1/1A/2/2A] within an active BWP
	Support of PDCCH skipping and switching between 2 SSGs with 2-bit indication in DCI
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signalling




	[10]
	NTT DOCOMO, INC.
	3) FG 29-3:
· The column for “Mandatory/Optional” in FG 29-3 can be updated to “Optional with capability signaling”.
· Type should be per UE
· The sentence in “Consequence if the feature is not supported by the UE” should be revised to “UE monitors all configured search space sets”.
· Regarding whether/how to separate the capabilities of FG 29-3
· we think FG 29-3 should be split into four (or five) FGs as follows:
· FG 29-3a: Support of PDCCH skipping
· FG 29-3b: Support of  2 SSSG switching
· FG 29-3c: Support of  3 SSSG switching
· FG 29-3d: Support of  2 SSSG switching with PDCCH skipping
· [FG 29-3e: Support of  3 SSSG switching with PDCCH skipping]

	Features
	Index
	Feature group
	Components

	 29. NR_UE_pow_sav_enh
	FG 29-3a
	Support of PDCCH monitoring adaptation behaviour 1/1A
Support of PDCCH skipping
(Case1)
	Support of PDCCH monitoring adaptation behaviour 1/1A

	29. NR_UE_pow_sav_enh
	29-3b
	Support of PDCCH monitoring adaptation behaviour 2/2A
Support of  2 SSSG switching 
(Case2)
	Support of PDCCH monitoring adaptation behaviour 2/2A

	29. NR_UE_pow_sav_enh
	29-3c
	[Support of PDCCH monitoring adaptation behaviour 1/1A]
Support of  2 SSSG switching
(Case3)
	Support of PDCCH monitoring adaptation behaviour 2/2A/2B

	29. NR_UE_pow_sav_enh
	29-3d
	[Support of PDCCH monitoring adaptation behaviour 1/1A]
Support of  2 SSSG switching with PDCCH skipping (Case4)
	Support of PDCCH monitoring adaptation behaviour 1/1A/2/2A

	29. NR_UE_pow_sav_enh
	[29-3e]
	[Support of  3 SSSG switching with PDCCH skipping (Case5)] 
	[Support of PDCCH monitoring adaptation behaviour 1/1A/2/2A]




	[11]
	Ericsson
	· For FG29-3 (PDCCH monitoring adaptation)
· FG name: should be descriptive. Suggest to use “29-3a: PDCCH skipping”, “29-3b: SSSG switching”, etc 
· Component column: Prefer to use more descriptive wording and alignment with current draft spec
· ‘Consequence column’ can be left empty – there is no need to say that the feature is not supported as a consequence. 
· We are OK to use the four FGs from FL summary as starting point and update the components, etc as shown in below table. FGs 29-3c and FG 29-3d could be left in square brackets for now since they can be incorporated/subsumed into the FGs 29-3a/3b – For example, FG 29-3c could be merged into FG 29-3b and UE can report the number of supported SSSGs (2 or 3) as a component of FG29-3b. FG29-3d could be implicitly supported by a UE supporting 29-3a and 29-3b. 
· The FGs should be ‘Per UE’ with at most FR1/FR2 and TDD/FDD differentiation, if needed. Handling of licensed/unlicensed, etc can be discussed separately for all the FGs.
As a general comment, ‘Consequence column: The ‘consequence if feature is not supported by the UE’ should be left empty’ and making generalized statements about deployments, etc should be avoided. All features being developed in the WI are for UE power savings.
	29. NR_UE_pow_sav_enh
	29-3a
	Support of PDCCH monitoring adaptation behaviour 1/1APDCCH skipping
	Support of PDCCH monitoring adaptation behaviour 1/1Abased on PDCCH skipping for up to M= 3 skipping durations 


	
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3b
	Support of PDCCH monitoring adaptation behaviour 2/2A SSSG switching with 2 SSSGs
	Support of PDCCH monitoring adaptation behaviour 2/2Abased on SSSG switching for up to 2 SSSGs 
Timer-based SSSG switching
	
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3c]
	[SSSG switching with 3 SSSGsSupport of PDCCH monitoring adaptation behaviour 1/1A]
	Support of PDCCH monitoring adaptation based on SSSG switching for up to 3 sSSSGs 
behaviour 2/2A/2B
Timer-based SSSG switching
	29-3b
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3d]
	[Support of PDCCH monitoring adaptation behaviour 1/1APDCCH skipping and SSSG switching with 2 SSSGs via single DCI field]
	Support of PDCCH monitoring adaptation based on PDCCH skipping and SSSG switching for 2 SSSGs via single DCI field
Support of PDCCH monitoring adaptation behaviour 1/1A/2/2A
Timer-based SSSG switching
	29-3a,
29-3b
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional with capability signaling




	[12]
	Qualcomm Incorporated
	For FG 29, the differentiation between licensed and unlicensed bands is necessary. It is not because there are significant implementation challenges specifically in the unlicensed band or vice versa, but because it is unlikely that deployment schedules of NR in licensed and unlicensed bands are the same. Note that NR has already been deployed worldwide in licensed bands, while the deployment for unlicensed bands has not been started. If the feature is based on per-UE signaling, in order to introduce the UE power saving feature for either licensed or unlicensed band first, it requires IODT for both licensed and unlicensed bands, and thus the introduction of the feature would be delayed. However, if the feature is differentiated between licensed and unlicensed, the feature can be introduced for licensed band after IODT in the licensed band first and without IODT in the unlicensed band, and vice versa. The same argument also applies to the NTN band. 
Among the types of signaling, “Per Band” should be used to support the licensed-unlicensed differentiation. Otherwise, if a signaling type other than “Per Band” is used, the differentiation between licensed and unlicensed should separately be enabled with the feature.
Proposal 2: Unless otherwise stated, the type for the UE power saving feature should be at least per band (or preferreably a type with finer granularity), given the potential UE testing differentiation among licensed, unlicensed, and NTN band.

	[13]
	MediaTek Inc.
	In RAN1 #106e, RAN1 agrees using Package 1 for connected mode UE power saving enhanements with search space set group (SSSG) switching and PDCCH skipping. In Package 1, using “Beh 2+ Beh 2A +Beh 1A” or “All Beh 2” are both considered to achieve connected mode PDCCH monitoring adaptation, as shown in Fig. 1 below, where a detailed description for Beh 1 series and Beh 2 series are shown in Fig. 2.
[image: ]
Figure 1. Package 1 for UE power saving enhanements agreed in RAN1 #106e

[image: ]
Figure 2. Detailed description for Beh 1 series and Beh 2 series

It can be seen that by using Beh 1 and 1A, the PDCCH skipping behaviour can be realized. By using Beh 2 and 2A, the PDCCH monitoring period adaptation can be realized. By using Beh 2 and 2A and 2B, the PDCCH monitoring period adaptation with the equivalent behavior of PDCCH skipping can be realized.
Observation 1: 
· Using Beh 1 and 1A, the PDCCH skipping behaviour can be realized
· Using Beh 2 and 2A, the PDCCH monitoring period adaptation can be realized
· Using Beh 2 and 2A and 2B, the PDCCH monitoring period adaptation with the equivalent behavior of PDCCH skipping can be realized
To allow UE to support a more fine-grained capability report, we have the following proposal:
Proposal 1: For Rel-17 UE feature 29-3, further divide it into 29-3a, 29-3b, 29-3c, and 29-3d where
· 29-3a supports PDCCH monitoring adaptation behaviour 1/1A
· 29-3b supports PDCCH monitoring adaptation behaviour 2/2A
· 29-3c supports PDCCH monitoring adaptation behaviour 2/2A//2B
· 29-3d supports PDCCH monitoring adaptation behaviour 1/1A/2/2A
	29. NR_UE_pow_sav_enh
	29-3a
	Support of PDCCH monitoring adaptation behaviour 1/1A
	Support of PDCCH monitoring adaptation behaviour 1/1A
	
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional

	29. NR_UE_pow_sav_enh
	29-3b
	Support of PDCCH monitoring adaptation behaviour 2/2A
	Support of PDCCH monitoring adaptation behaviour 2/2A
	
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional

	29. NR_UE_pow_sav_enh
	29-3c
	[Support of PDCCH monitoring adaptation behaviour 1/1A]
	Support of PDCCH monitoring adaptation behaviour 2/2A/2B
	
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional

	29. NR_UE_pow_sav_enh
	29-3d
	[Support of PDCCH monitoring adaptation behaviour 1/1A]
	Support of PDCCH monitoring adaptation behaviour 1/1A/2/2A
	
	Y
	
	PDCCH monitoring adaptation within an active BWP is not supported 
	Per UE
	N
	N
	N
	
	Optional


Note: the behaviour description of 1/1A/2/2A would be further detailed later after the discussions in agenda 8.7.2 settle in RAN1 #107e




Discussion
[FL1] High priority proposal 4-1:
· FG 29-3 is split into four FGs as follows:
· FG 29-3a: PDCCH skipping 
· FG 29-3b: 2 search space sets grouping switching
· FG 29-3c: 3 search space sets grouping switching 
· FG 29-3d: 2 search space sets grouping switching with PDCCH skipping
· FFS: FG for 3 search space sets grouping switching with PDCCH skipping
	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH skipping
	Support of PDCCH skipping
	
	Y
	
	UE monitors all PDCCH occasions based on the configured search space sets
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3b
	2 search space sets grouping switching
	Support of 2 search space sets grouping switching
	
	Y
	
	UE monitors all PDCCH occasions based on the configured search space sets
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3c
	3 search space sets grouping switching
	Support of 3 search space sets grouping switching
	
	Y
	
	UE monitors all PDCCH occasions based on the configured search space sets
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3d
	2 search space sets grouping switching with PDCCH skipping
	Support of 2 search space sets grouping switching with PDCCH skipping
	
	Y
	
	UE monitors all PDCCH occasions based on the configured search space sets
	Per UE
	N
	N
	N
	
	Optional with capability signaling


Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Company
	Comment

	ZTE, Sanechips
	We don’t think FG 29-3d is needed. For example, if UE support FG29-3a and support 29-3c/3d, it can imply that UE also supports to be configured with both PDCCH skipping and SSSG switching.
Furthermore, with three separate features, if UE supports FG 29-3c, it will be unclear whether UE can be configured with PDCCH skipping only or SSSG switching only? In fact, we think it should be allowed as there is not additional implementation complexity at UE side. 
Therefore, we think it is simpler and more straightforward support the first three feature groups, i.e., FG29-3a/b/c. The FG 29-3d/[potential e with three SSSGs] is a configuration issue if UE supports FG 29-3a/b/c.

	CATT
	For SSSG switching, the SSSG switching should be “Search space set group switching” not “search space sets grouping switching”.   
In order to differential 29-3b of SSSG switching to Rel-16 SSSG switching by DCI format 2_0 ( searchSpaceSwitchWithDCI-r16), the FG description should be “Support of up to 2-bit indication of SSSG switching up to 3 SSSGs by scheduling DCI format 1_1, 1_2, 0_1, and 0_2”
We don’t think that two separated feature groups 29-3b and 29-3c are needed to indication SSSG switching of 2 SSSGs and 3 SSSGs by scheduling DCI format 1_1, 1_2, 0_1 and 0_2.  We believe combining FG 29-3b and FG 29-3c as one FG for SSSG switching up to 3 SSSGs. 

	Samsung
	We support to split into multiple features, where UE can support to support any combination of the FGs. 
For 29-3b and 29-3c, we think they can be merged as they correspond to the same UE implementation where only SSSG switching is supported.

	Intel
	Support

	DOCOMO
	We support the proposal 4-1.

	MTK
	Support. The reason to separate “2 group (29-3b)” and “3 group (29-3c)” is due to the formation of package 1 agreed in RAN1 #106e (see figure below). The detailed wording suggested by CATT can be orchestrated later since the corresponding columns are still highlighted in yellow. For the suggestion by ZTE to keep only FG29-3a/b/c, and treat FG 29-3d as a combination of configuration, we are open to this suggestion as long as companies have the same understanding.
[image: ]
Figure 1. Package 1 for UE power saving enhanements agreed in RAN1 #106e

	Qualcomm
	We are generally fine with splitting it into multiple features, but the description wording may need to be refined later. For FG 29-3d, we have the same view as ZTE that it may be redundant.

	Nokia, NSB
	We do not see a need for 29-3d. A basic principle of having separately capabilities is that they can be configured separately by the gNB. If that is not the case then we need to consider a different structure in general where the independent capabilities can still be taken into use independently by the gNB.

	Ericsson1
	As a general comment to 29-3 FGs, the consequence column should be left empty as it is not correct to say “UE monitors all PDCCH occasions based on the configured search space sets”. UE reporting 29-3a but not 29-3b will have an incorrect consequence listed for 29-3b. It is preferable to this column in square brackets. 
29-3a : OK.
29-3b : OK.
29-3c : Not support – we have similar comment as CATT and Samsung that this can be integrated into 29-3c. We would be OK to keep separate 29-3c if it is in square brackets with 29-3b as pre-requisite and discuss further if separate FG is to be introduced. 
29-3d : Not support – OK to have it in square brackets for now with both 29-3a,29-3b as pre-requisites.

	FL2
	Summary of companies view
· FG 29-3a
· Support: Intel, DOCOMO, MediaTek, Qualcomm, Ericsson, Huawei, HiSilicon, ZTE, Sanechips, Apple
· Not support:
· FG 29-3b
· Support: Intel, DOCOMO, MediaTek, Qualcomm, Ericsson, Huawei, HiSilicon, ZTE, Sanechips, Apple
· Not support:
· FG 29-3c
· Support: Intel, DOCOMO, MediaTek, Qualcomm, Huawei, HiSilicon, ZTE, Sanechips, Apple
· due to the formation of package 1 agreed in RAN1 #106e
· Not support: CATT, Samsung, Ericsson
· Can be combined with FG 29-3b as same UE implementation where only SSSG switching is supported
· FG 29-3d
· Support: Intel, DOCOMO, MediaTek, Huawei, HiSilicon, Apple
· Not support: ZTE, Sanechips, Qualcomm, Nokia, NSB, Ericsson
· if UE support FG29-3a and support 29-3b/3c, it can imply that UE also supports to be configured with both PDCCH skipping and SSSG switching
· FG for 3 search space sets grouping switching with PDCCH skipping
· FFS: Intel, DOCOMO, MediaTek,
· Not support: ZTE, Sanechips, Ericsson, Huawei, HiSilicon
· if UE support FG29-3a and support 29-3b/3c, it can imply that UE also supports to be configured with both PDCCH skipping and SSSG switching

Based on the comments provides so far, the proposal is updated as follows:
· “search space sets grouping switching” is revise to “search space sets grouping switching” based on the comment from CATT
· Delete the text in the column of “Consequence if the feature is not supported by the UE” based on the comment from Ericsson
· For FG 29-3c, highlight in yellow for the overall row, add square brackets in FG 29-3c, add FG 29-3b as a prerequisite feature group based on the comment from Ericsson, and add FFS whether to merge with FG 29-3b
· For FG 29-3d, highlight in yellow for the overall row, add square brackets in FG 29-3d, and add FGs 29-3a and 29-3b as prerequisite feature groups based on the comment from Ericsson

[FL2] High priority proposal 4-1:
· FG 29-3 is split into four multiple FGs as follows:
· FG 29-3a: PDCCH skipping 
· FG 29-3b: 2 search space sets grouping switching
· [FG 29-3c]: 3 search space sets grouping switching
· [FG 29-3d]: 2 search space sets grouping switching with PDCCH skipping
· FFS: FG for 3 search space sets grouping switching with PDCCH skipping
	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH skipping
	Support of PDCCH skipping
	
	Y
	
	UE monitors all PDCCH occasions based on the configured search space sets
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3b
	2 search space sets grouping switching
	Support of 2 search space sets grouping switching
	
	Y
	
	UE monitors all PDCCH occasions based on the configured search space sets
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3c]
	3 search space sets grouping switching
	Support of 3 search space sets grouping switching
FFS whether to merge with 29-3b
	29-3b
	Y
	
	UE monitors all PDCCH occasions based on the configured search space sets
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3d]
	2 search space sets grouping switching with PDCCH skipping
	Support of 2 search space sets grouping switching with PDCCH skipping
	29-3a, 29-2b
	Y
	
	UE monitors all PDCCH occasions based on the configured search space sets
	Per UE
	N
	N
	N
	
	Optional with capability signaling


Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Huawei, HiSilicon
	We support that we should have separate UE capabilities for 29-3c and 29-3d. For 29-3c, one more SSSG needs UE’s more implementation work. For 29-3d, according to the current discussion in 8.7.2, the combination of PDCCH skipping and SSSG switching creates more spec impact and UE behaviors, e.g. whether SSSG switches to a default SSSG after a skipping duration. So. 29-3d should be a separate UE feature. 
We add our position in FL2’s summary to make it easy to track companies’ views.

	Vivo
	We support 29-3c/3d as separate UE capability. For example, supporting 3a (skipping) and 3b (2 SSSG) does not necessary equals to support 3d (a joint signaling indication of skipping and 2 SSSG). Considering we may also need to consider additional specification impact.
For the description wording, CATT’s suggestion is fine for us. This is to differential the mechanism of Rel-16 SSSG switching for unlicensed band, which uses DCI format 2_0 or any DCI.

	CATT
	We can combined 29-3c into 29-3b.  
In order to differential 29-3b of SSSG switching to Rel-16 SSSG switching by DCI format 2_0 ( searchSpaceSwitchWithDCI-r16), we would like to suggestion the description again as follows,
 “Support of up to 2-bit indication of SSSG switching up to 3 SSSGs by scheduling DCI format 1_1, 1_2, 0_1, and 0_2”

	Nokia, NSB
	Support FL2 proposal

	MTK
	Support FL2 proposal

	ZTE, Sanechips
	Our views on FG 29-3a/b/c are added in FL summary to be clear.
As we commented before, we don’t think FG 29-3d is needed, but we are okay to put it in square bracket at this stage.

	Qualcomm
	We are okay with FL2 proposal

	Ericsson2
	Support FL2 proposal.

	Intel
	Support FL2 proposal

	FL3
	Summary of companies view
· FG 29-3a
· Support: Intel, DOCOMO, MediaTek, Qualcomm, Ericsson, Huawei, HiSilicon, ZTE, Sanechips, Apple
· Not support:
· FG 29-3b
· Support: Intel, DOCOMO, MediaTek, Qualcomm, Ericsson, Huawei, HiSilicon, ZTE, Sanechips, Apple
· Not support:
· FG 29-3c
· Support: Intel, DOCOMO, MediaTek, Qualcomm, Huawei, HiSilicon, ZTE, Sanechips, vivo, Apple
· due to the formation of package 1 agreed in RAN1 #106e
· one more SSSG needs UE’s more implementation work
· Not support: CATT, Samsung, Ericsson
· Can be combined with FG 29-3b as same UE implementation where only SSSG switching is supported
· FG 29-3d
· Support: Intel, DOCOMO, MediaTek, Huawei, HiSilicon, vivo, Apple
· the combination of PDCCH skipping and SSSG switching creates more spec impact and UE behaviors, e.g. whether SSSG switches to a default SSSG after a skipping duration
· Not support: ZTE, Sanechips, Qualcomm, Nokia, NSB, Ericsson
· if UE support FG29-3a and support 29-3b/3c, it can imply that UE also supports to be configured with both PDCCH skipping and SSSG switching
· FG for 3 search space sets grouping switching with PDCCH skipping
· FFS: Intel, DOCOMO, MediaTek,
· Not support: ZTE, Sanechips, Ericsson, Huawei, HiSilicon
· if UE support FG29-3a and support 29-3b/3c, it can imply that UE also supports to be configured with both PDCCH skipping and SSSG switching

Based on the comments provides so far, the proposal is updated as follows. 
· The components of FG 29-3a/b/c/d are revised based on the comment from CATT. Further revision can be done later since the column is highlighted in yellow. Please focus on FG structure now.
· FG 29-3a: Support of up to 2-bit indication of PDCCH skipping by scheduling DCI format 1_1, 1_2, 0_1, and 0_2
· FG 29-3b: Support of 1-bit indication of 2 SSSG switching by scheduling DCI format 1_1, 1_2, 0_1, and 0_2
· FG 29-3c: Support of 2-bit indication of 3 SSSG switching by scheduling DCI format 1_1, 1_2, 0_1, and 0_2
· FG 29-3d: Support of 2-bit indication of 2 SSSG switching with PDCCH skipping by scheduling DCI format 1_1, 1_2, 0_1, and 0_2

Regarding whether to merge, as I mentioned in the kickoff email, RAN2 will not implement FG which includes any FFS parts into Rel-17 CRs. As long as the FFS is captured in the UE feature list, there is no big difference between starting with 1 FG or 2 FGs. Given that companies still have different view on FG 29-3c/3d, let’s keep them as is for now.

[FL3] High priority proposal 4-1:
· FG 29-3 is split into multiple FGs as follows:
· FG 29-3a: PDCCH skipping 
· FG 29-3b: 2 search space sets group switching
· [FG 29-3c]: 3 search space sets group switching
· [FG 29-3d]: 2 search space sets group switching with PDCCH skipping
· FFS: FG for 3 search space sets group switching with PDCCH skipping
	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH skipping
	Support of PDCCH skipping
Support of up to 2-bit indication of PDCCH skipping by scheduling DCI format 1_1, 1_2, 0_1, and 0_2
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3b
	2 search space sets group switching
	Support of 2 search space sets grouping switching
Support of 1-bit indication of 2 SSSG switching by scheduling DCI format 1_1, 1_2, 0_1, and 0_2
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3c]
	3 search space sets group switching
	Support of 3 search space sets grouping switching
Support of 2-bit indication of 3 SSSG switching by scheduling DCI format 1_1, 1_2, 0_1, and 0_2
FFS whether to merge with 29-3b

	29-3b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3d]
	2 search space sets group switching with PDCCH skipping
	Support of 2 search space sets grouping switching with PDCCH skipping
Support of 2-bit indication of 2 SSSG switching with PDCCH skipping by scheduling DCI format 1_1, 1_2, 0_1, and 0_2
	29-3a, 29-2b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling


Note that any contents highlighted in yellow mean FFS and to be discussed further.

	CATT
	We are OK with updated proposal 4-1

	Apple
	We are OK with FL3 proposal.
We support separate UE capabilities for 29-3c and 29-3d.
For 29-3c, with 3 SSSG, the transition between the SSSGs becomes more complicated than 29-3b.
For 29-3d, there are more UE behaviors defined for the combined case, so we think it should be kept as a separate FG. Given that 29-3a and 29-3b are now added as the pre-requisite for 29-3d, this may address some of the concerns already.

	ZTE,Sanechips
	We don’t think FG 29-3d is needed, but we are okay to put it in square bracket at this stage.
As to the description of FG 29-3b/3c, the wording is kind of misleading, it may be interpreted as UE supports to switch 2/3 SSSGs simultaneously. Suggestion is as below.
	Option 1:
Support of 1-bit indication of SSSG switching between 2SSSGs by scheduling DCI format 1_1, 1_2, 0_1, and 0_2.
Support of 2-bit indication of SSSG switching among 3SSSGs by scheduling DCI format 1_1, 1_2, 0_1, and 0_2.



Besides, if the FG 29-3b/3c are updated with the indication of scheduling DCI, we also need to consider the cases that the SSSG switching between 2SSSGs/among SSSG switching among 3SSSGs can be triggered by timer. Therefore, separate feature for timer triggering is needed.
Another alternative is that we can discuss whether to separate DCI based indication and timer based indication later when the FG 29-3X are finalized. Before that, we can move forward without “by scheduling DCI format 1_1, 1_2, 0_1, and 0_2”. Suggested option 2 for the description.
	Option 2:
Support of SSSG switching between 2SSSGs.
Support of SSSG switching among 3SSSGs.




	MTK
	We tend to think the concerns from ZTE are valid. Adopting Option 2 from ZTE is one option, or we can adopt Option 1 from ZTE with “FFS: timer based triggering” added in each row of 29-3.

	Huawei, HiSilicon
	We have some concerns on FL3 proposal:
1) Firstly, DCI format 1_2 and 0_2 are optional features for UE. The current description with suffix of “by scheduling DCI format 1_1, 1_2, 0_1, and 0_2” seems imply that the 29-3x features require the UE to also support DCI format 1_2 and 0_2. We are not OK with this. We can live with above option 2 suggested by ZTE.
2) We think 29-3c and 29-3d are needed and it is not reasonable to enforce UE supporting 29-3a and 29-3b mandatorily supports the additional behavior corresponding to 29-3c and 29-3d. Considering Moderator’s claim of “Regarding whether to merge, as I mentioned in the kickoff email, RAN2 will not implement FG which includes any FFS parts into Rel-17 CRs. As long as the FFS is captured in the UE feature list, there is no big difference between starting with 1 FG or 2 FGs.”, if we have FFS on the introduction of 29-3c and 29-3d, we would prefer to make 29-3a and 29-3b also in the square brackets. We should agree a package of UE features considering the rule of RAN2 mentioned by the Moderator.
Some revisions are provided as an example:
	29. NR_UE_pow_sav_enh
	[29-3a]
	PDCCH skipping
	Support of PDCCH skipping
Support of up to 2-bit indication of PDCCH skipping by scheduling DCI format 1_1, 1_2, 0_1, and 0_2
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3b]
	2 search space sets group switching
	Support of 2 search space sets grouping switching
Support of 1-bit indication of 2 SSSG switching by scheduling DCI format 1_1, 1_2, 0_1, and 0_2
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3c]
	3 search space sets group switching
	Support of 3 search space sets grouping switching
Support of 2-bit indication of 3 SSSG switching by scheduling DCI format 1_1, 1_2, 0_1, and 0_2
FFS whether to merge with 29-3b

	29-3b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3d]
	2 search space sets group switching with PDCCH skipping
	Support of 2 search space sets grouping switching with PDCCH skipping
Support of 2-bit indication of 2 SSSG switching with PDCCH skipping by scheduling DCI format 1_1, 1_2, 0_1, and 0_2
	29-3a, 29-2b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling




	Samsung
	OK with FL3 proposal

	FL4
	The proposal is updated based on the comments from ZTE/MTK/Huawei as follows. Note that Option 2 from ZTE may not be helpful considering the comment from CATT (to differentiate from NR-U SSSG switching). “Scheduling DCI” would be enough to differentiate from NR-U SSSG switching. Since the column of components is highlighted in yellow, I hope this revision is not a showstopper.
@Huawei: Highlighting all rows in yellow does not reflect current RAN1 status correctly. All companies think at least 2 FGs (i.e., 29-3a/3b) are necessary to report PDCCH skipping and SSSG switching, respectively. Discussion point is whether RAN1 needs further FGs to report some variations of PDCCH monitoring adaptation behaviors.

[FL4] High priority proposal 4-1:
· FG 29-3 is split into multiple FGs as follows:
· FG 29-3a: PDCCH skipping 
· FG 29-3b: 2 search space sets group switching
· [FG 29-3c]: 3 search space sets group switching
· [FG 29-3d]: 2 search space sets group switching with PDCCH skipping
· FFS: FG for 3 search space sets group switching with PDCCH skipping
	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH skipping
	Support of PDCCH skipping
Support of up to 2-bit indication of PDCCH skipping by scheduling DCI format 1_1, 1_2, 0_1, and 0_2, FFS timer based triggering
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3b
	2 search space sets group switching
	Support of 2 search space sets grouping switching
Support of 1-bit indication of 2 SSSG switching between 2 SSSGs by scheduling DCI format 1_1, 1_2, 0_1, and 0_2, FFS timer based triggering
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3c]
	3 search space sets group switching
	Support of 3 search space sets grouping switching
Support of 2-bit indication of 3 SSSG switching among 3 SSSGs by scheduling DCI format 1_1, 1_2, 0_1, and 0_2, FFS timer based triggering
FFS whether to merge with 29-3b
	29-3b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3d]
	2 search space sets group switching with PDCCH skipping
	Support of 2 search space sets grouping switching with PDCCH skipping
Support of 2-bit indication of 2 SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI format 1_1, 1_2, 0_1, and 0_2, FFS timer based triggering
	29-3a, 29-2b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling


Note that any contents highlighted in yellow mean FFS and to be discussed further.

	FL5
	Following proposal was discussed but could not be agreed. Since the FFS proposed by Huawei is now captured in the main body (i.e., out of the table), I hope we can make progress on this issue before the end of this meeting.

[FL5] High priority proposal 4-1:
· FG 29-3 is split into multiple FGs as follows:
· FG 29-3a: PDCCH skipping 
· FG 29-3b: 2 search space sets group switching
· [FG 29-3c]: 3 search space sets group switching
· [FG 29-3d]: 2 search space sets group switching with PDCCH skipping
· FFS: A UE reporting 29-3a and 29-3b does not implicitly mean the UE supports FG 29-3d
· FFS: FG for 3 search space sets group switching with PDCCH skipping]
	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH skipping
	Support of PDCCH skipping
Support of up to 2-bit indication of PDCCH skipping by scheduling DCI format 1_1, 1_2, 0_1, and 0_2, FFS timer based triggering
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3b
	2 search space sets group switching
	Support of 2 search space sets grouping switching
Support of 1-bit indication of 2 SSSG switching between 2 SSSGs by scheduling DCI format 1_1, 1_2, 0_1, and 0_2, and timer based switching
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3c]
	3 search space sets group switching
	Support of 3 search space sets grouping switching
Support of 2-bit indication of 3 SSSG switching among 3 SSSGs by scheduling DCI format 1_1, 1_2, 0_1, and 0_2, and timer based switching 
FFS whether to merge with 29-3b
	29-3b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3d]
	2 search space sets group switching with PDCCH skipping
	Support of 2 search space sets grouping switching with PDCCH skipping
Support of 2-bit indication of 2 SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI format 1_1, 1_2, 0_1, and 0_2, and timer based switching
	29-3a, 29-2b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling


Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Ericsson3
	Support FL5 proposal 4-1.

	ZTE, Sanechips
	Okay with FL5 proposal 4-1.

	Huawei, HiSilicon
	We are fine to agree the proposal by adding a condition in 29-3a.
[FL5] High priority proposal 4-1:
· FG 29-3 is split into multiple FGs as follows:
· FG 29-3a: PDCCH skipping 
· FG 29-3b: 2 search space sets group switching
· [FG 29-3c]: 3 search space sets group switching
· [FG 29-3d]: 2 search space sets group switching with PDCCH skipping
· FFS: A UE reporting 29-3a and 29-3b does not implicitly mean the UE supports FG 29-3d
· FFS: FG for 3 search space sets group switching with PDCCH skipping]
	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH skipping
	Support of PDCCH skipping
Support of up to 2-bit indication of PDCCH skipping by scheduling DCI if SSSG is not configured format 1_1, 1_2, 0_1, and 0_2, FFS timer based triggering
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3b
	2 search space sets group switching
	Support of 2 search space sets grouping switching
Support of 1-bit indication of 2 SSSG switching between 2 SSSGs by scheduling DCI format 1_1, 1_2, 0_1, and 0_2, and timer based switching, without PDCCH skipping
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3c]
	3 search space sets group switching
	Support of 3 search space sets grouping switching
Support of 2-bit indication of 3 SSSG switching among 3 SSSGs by scheduling DCI format 1_1, 1_2, 0_1, and 0_2, and timer based switching 
FFS whether to merge with 29-3b
	29-3b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3d]
	2 search space sets group switching with PDCCH skipping
	Support of 2 search space sets grouping switching with PDCCH skipping
Support of 2-bit indication of 2 SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI format 1_1, 1_2, 0_1, and 0_2, and timer based switching
	29-3a, 29-2b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling




	Nokia, NSB
	Support FL5 proposal. 

	Vivo
	The group cannot reach consensus whether UE supporting 29-3a and 29-3b is also supporting 29-3d. Then I think the following is better capturing the status quo.
· FG 29-3 is split into multiple FGs as follows:
· FG 29-3a: PDCCH skipping 
· FG 29-3b: 2 search space sets group switching
· [FG 29-3c]: 3 search space sets group switching
· [FG 29-3d]: 2 search space sets group switching with PDCCH skipping
· FFS: A UE reporting 29-3a and 29-3b does not implicitly mean the UE supports FG 29-3d
· FFS: A UE reporting 29-3a and 29-3b implies UE supports FG 29-3d or not 
· FFS: FG for 3 search space sets group switching with PDCCH skipping


	Apple
	We are flexible with all the different ways where FFS is captured, because we will need to discuss and make a decision regardless. So we are fine with the current FL5 proposal. We are also fine with Huawei’s suggestion given that the description is highlighted and subject to refinement later on once we make the decision on whether to have 29-3d or not.
It seems some companies may have the concern that there is a default assumption if no further agreements can be achieved, which we do not think is the case. To us, it is a decision we have to make explicitly, and there is no default fallback. This is also why we are completely flexible on how FFS is captured.
At the same time, it is also not clear to us why some companies have concern on capturing the FFS in the notes for 29-3a/3b. We think it correctly reflects the current status. A side benefit of capturing the FFS in the table is that it will be visible to RAN2, which may not be a bad idea for RAN2 to better understand the situation.

	FL
	Following was agreed by email endorsement
Agreement
· FG 29-3 is split into multiple FGs as follows:
· FG 29-3a: PDCCH skipping 
· FG 29-3b: 2 search space sets group switching
· [FG 29-3c]: 3 search space sets group switching
· [FG 29-3d]: 2 search space sets group switching with PDCCH skipping
· FFS: A UE reporting 29-3a and 29-3b does not implicitly mean the UE supports FG 29-3d
· FFS: FG for 3 search space sets group switching with PDCCH skipping]
	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH skipping
	Support of PDCCH skipping
Support of up to 2-bit indication of PDCCH skipping by scheduling DCI if SSSG is not configured
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3b
	2 search space sets group switching
	Support of 2 search space sets grouping switching
Support of 1-bit indication of SSSG switching between 2 SSSGs by scheduling DCI, and timer based switching, without PDCCH skipping
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3c]
	3 search space sets group switching
	Support of 3 search space sets grouping switching
Support of 2-bit indication of SSSG switching among 3 SSSGs by scheduling DCI and timer based switching 
FFS whether to merge with 29-3b
	29-3b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3d]
	2 search space sets group switching with PDCCH skipping
	Support of 2 search space sets grouping switching with PDCCH skipping
Support of 2-bit indication of SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI and timer based switching
	29-3a, 29-2b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling


Note that any contents highlighted in yellow mean FFS and to be discussed further.





Medium priority question 4-2:
· Companies are encouraged to provide views on whether the type of FG 29-3 should be per UE or per band
· Per UE: ZTE, Sanechips, CATT, Intel, DOCOMO, Ericsson
· Per band: Huawei, HiSilicon, Qualcomm
	Company
	Comment

	ZTE, Sanechips
	Per UE

	CATT
	Per UE

	Intel
	Per UE

	DOCOMO
	Per UE

	MTK
	Per UE

	Qualcomm
	Per band, as we mentioned in our contribution, it is very likely that the deployment of this feature (also IODT) has different phases. Per UE capability is impossible in this situation in reality.

	Nokia, NSB
	Per UE

	Ericsson1
	Per UE, and we are open to consider TDD/FDD, FR1/FR2 differentiation. 

	Huawei, HiSilicon
	Per band.

	Vivo
	Per UE. But if the intension for per band is to differential licensed band and unlicensed band, we think per band is OK. Maybe it can be handled together for all features whether licensed and unlicensed band need to report capability separately.




Low priority question 4-3:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 29-3 which do not have capability signaling impacts
	Company
	Comment

	ZTE, Sanechips
	The wording in the FG column is kind of misleading, it may be interpreted as UE supports to switch 2/3 SSSGs simultaneously. Suggestion is as below.
Support SSSG switching between 2SSSGs.
Support SSSG switching among 3SSSGs.

	MTK
	Support ZTE’s suggestion

	Huawei, HiSilicon
	We also think it would be more clear to have the description of  “Support SSSG switching between 2SSSGs.” and “Support SSSG switching among 3SSSGs” for capability 29-3b and 29-3c.

Also, for feature 29-3d, as we commented, it is not simply combine 29-3a and 29-3b. So, the name of the feature 29-3d is preferred to be revised to “Support of PDCCH skipping on search space sets associated with group index 0 or group index 1”





5. Conclusions
Following agreements were made in this RAN1 meeting.

Agreement
· FG 29-1 is kept as “Paging enhancement” as follows
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement 
	1. Support paging early indication
2. Support UE subgroup indication
	
	N
	
	High idle/inactive mode UE power consumption if NR SA networks
UE does not support paging enhancement
	Per UE
	N
	N
	N
	For component 2, it is up to RAN2 whether/how to separate the capability for UE subgroup indication
Leave RAN2 to decide whether ‘optional with capability signalling’ or ‘optional without capability signalling’ 
Leave RAN2 to decide whether Need for the gNB to know if the feature is supported is Yes or No
	Optional without capability signalling


Note that any contents highlighted in yellow mean FFS and to be discussed further.

Agreement
· Component 2 in FG 29-2 for support receiving L1 indication for TRS availability is kept

Agreement
· FG 29-3 is split into multiple FGs as follows:
· FG 29-3a: PDCCH skipping 
· FG 29-3b: 2 search space sets group switching
· [FG 29-3c]: 3 search space sets group switching
· [FG 29-3d]: 2 search space sets group switching with PDCCH skipping
· FFS: A UE reporting 29-3a and 29-3b does not implicitly mean the UE supports FG 29-3d
· FFS: FG for 3 search space sets group switching with PDCCH skipping
	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH skipping
	Support of PDCCH skipping
Support of up to 2-bit indication of PDCCH skipping by scheduling DCI if SSSG is not configured
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3b
	2 search space sets group switching
	Support of 2 search space sets grouping switching
Support of 1-bit indication of SSSG switching between 2 SSSGs by scheduling DCI, and timer based switching, without PDCCH skipping
	
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3c]
	3 search space sets group switching
	Support of 3 search space sets grouping switching
Support of 2-bit indication of SSSG switching among 3 SSSGs by scheduling DCI and timer based switching 
FFS whether to merge with 29-3b
	29-3b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	[29-3d]
	2 search space sets group switching with PDCCH skipping
	Support of 2 search space sets grouping switching with PDCCH skipping
Support of 2-bit indication of SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI and timer based switching
	29-3a, 29-2b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling


Note that any contents highlighted in yellow mean FFS and to be discussed further.
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