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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.
	[108-e-R17-UE-features-PowSav-01] Email discussion on UE features for UE power savings enhancements – Shinya (DOCOMO)
· 1st check point: February 25
· Final check point: March 3



In the updated RAN1 UE features list for Rel-17 NR after RAN1 #107bis-e [1], there are following feature groups for UE power saving enhancements.
· 29-1	Paging enhancement
· 29-2	TRS resources for idle/inactive UEs
· 29-3a	PDCCH skipping
· 29-3b	2 search space sets group switching
· 29-3c	3 search space sets group switching
· 29-3d	2 search space sets group switching with PDCCH skipping

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.
In this round of the discussion, companies are requested to provide comments on the proposals and questions tagged FL2.
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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

	
	
	
	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 



Following feedbacks are provided in contributions for the RAN1#108-e meeting.
	[2]
	Huawei, HiSilicon
	Regarding the type of the UE feature, “per band” type is preferred considering it could reduce the IODT work to deploy the feature. Even if the UE type is defined as “per UE”, it should be at least “per UE” with FR1/FR2 differentiation.
Regarding the capability of monitoring PDCCH for DCI format 2_7, the common understanding is based on the legacy mandatory UE capability, i.e. FG 3-1 in 38.822.
The related description in FG 3-1 is as following:
“- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within a slot”
There is no description about the new agreed Type2A CSS for PEI PDCCH in the FG3-1. To keep no touch on FG 3-1, which is stable from Rel-15, it is proposed to add a similar sentence to FG 29-1 to capture the above UE mandatory capability to support 29-1:
“- For type 2A CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, 2 or 2A CSS configurations within a single span of three consecutive OFDM symbols within a slot”

Proposal 1: Make the following update for UE feature 29-1: 
· Update the UE feature 29-1 as ‘per band’ or “per UE” with FR1/FR2 differentiation.
· Add a component 3 to capture the PDCCH monitoring of type2A-CSS based on legacy UE capability FG3-1: “For type 2A CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, 2 or 2A CSS configurations within a single span of three consecutive OFDM symbols within a slot”.
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement
	1. Support paging early indication
2. Support UE subgroup indication
3. For type 2A CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, 2 or 2A CSS configurations within a single span of three consecutive OFDM symbols within a slot

	
	
	
	UE does not support paging enhancement
	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 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 




	[3]
	ZTE, Sanechips
	As to the type of UE FG 29-1, differentiating the feature among multiple aspects, such as frequency range, TDD/FDD, etc., is not beneficial to exploit the best UE power saving benefits. Therefore, per-UE is sufficient for paging enhancement. 
[bookmark: _Toc95760194]The capability type of feature group 29-1 is per UE.

	[4]
	vivo 
		29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement
	1. Support paging early indicationSupport of detection of DCI format 2_7 with CRC scrambled with PEI-RNTI for early indication of paging

2. Support UE subgroup indication

	
	
	
	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 




	[5]
	CATT
	[bookmark: _Hlk86320495]RAN2 agreed in RAN2#116e that “UE’s capability of supporting the UE ID-based subgrouping is reported to RAN by AS UE capability signalling while R2 assumes that UE’s capability of supporting the CN-assigned subgrouping is reported to CN by NAS signalling” as in RAN2 LS [2].  It implies that UE would report its capability of supporting the UE ID-based subgrouping to RAN if UE has been in RRC_CONNECTED state.  It will be useful for network to track UEs in RRC_Inactive.   For UE in RRC_IDLE state and not yet having AS security activation in RRC_CONNECTED state, UE has not reported its UE capability to the network.   The network does not know the number of UEs not reporting its capability in supporting UE ID-based subgrouping.  If RAN would like to capture UE capability of UE ID-based subgrouping for all IDLE/Inactive UEs, the IDLE/Inactive UE procedures and the UE capability transfer need to be enhanced to support the UE capability report of UE ID-based subgrouping when UE camping at each cell.
[bookmark: _Hlk86319325]Based on RAN2 agreements in reporting UE ID-based subgrouping, UE features of power saving enhancement for IDLE/Inactive UEs should be “optional with capability signaling”.  
Proposal 1:  UE features of power saving enhancement for IDLE/Inactive UEs should be optional with capability signalling
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 DCI format 2_7 for PEI would be specified with parameters broadcasted and derived by IDLE/Inactive UEs regardless UE capability in support of paging subgrouping for decoding L1 signaling in the DCI format 2_7.  

If UE supports paging enhancement at one band, the procedure of deriving PEI monitoring occasions should be the same for each band.   There is no additional procedure for early IODT for different band.   Thus, the FG29-1 paging enhancement should be per UE.
Proposal 2: UE capability of FG29-1 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.  The paging enhancement should be per UE. 

	[6]
	Samsung
	Proposal 1: Support the following modification on the description of components for FG 29-1 if a separate FG for component 2 is introduced,
· 1. Support paging early indication in DCI format 2_7
· 2. Support UE subgroup indication in DCI format 2_7

	[7]
	NTT DOCOMO, INC.
	Type should be per UE

	[8]
	Qualcomm Incorporated
	[bookmark: Prop1]Proposal 1: According to RAN2 LS in R1-2200005, FG 29-1 should be based on ‘optional with capability signaling’ and the ‘Need for the gNB to know if the feature is supported’ should be ‘Y’.
Proposal 4: Unless otherwise stated, the type for the UE power saving feature should be at least per band (or preferably a type with finer granularity), given the potential UE testing differentiation among licensed, unlicensed, and NTN band.


	[9]
	OPPO
	Regarding the “Components” contents of FG 29-1, one company also suggest a modifying as below. Whether UE support paging subgrouping or not, it need have the capability to receive DCI format 2_7. The modifying is OK for us.
Proposal 1: Prefer component 2 is separated from 29-1.
Regarding the type of the UE feature, in terms of power saving, per band is a little more complicated, we think per-UE is sufficient. 
Proposal 2: For the UE feature 29-1, the capability type is per UE.

	[10]
	Intel Corporation
	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.
Some companies raised concern on signaling overhead if Per band is used. Per band capability signaling was mostly motivated considering licensed/unlicensed band differentiation. However, licensed/unlicensed band differentiation can also be achieved using separate bit in per UE capability signaling. Hence, as compromise, we are supportive of per UE with separate bits to indicated support for licensed and unlicensed bands, such as follows:
Proposal 1: Support of PEI and UE sub-grouping can be a common FG 29-1.
· Support of this FG can be Per UE with licensed/unlicensed band differentiation.

Proposal 2: Support of FG 29-1 should be optional with capability signalling.
Proposal 3: Update FG 29-1 component description as follows:
	1. Support receiving paging early indication via DCI format 2_7
2. Support receiving UE subgroup indication via DCI format 2_7


 

	[11]
	Apple
	Proposal 1: Make the following update for UE feature 29-1: 
· Update the UE feature 29-1 as ‘per band’ or “per UE” with FR1/FR2 differentiation.
· Add a component 3 to capture the PDCCH monitoring of type2A-CSS based on legacy UE capability FG3-1: “For type 2A CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, 2 or 2A CSS configurations within a single span of three consecutive OFDM symbols within a slot”.
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement
	1. Support paging early indication
2. Support UE subgroup indication
3. For type 2A CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, 2 or 2A CSS configurations within a single span of three consecutive OFDM symbols within a slot

	
	
	
	UE does not support paging enhancement
	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 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 




	[12]
	Ericsson
	o	Component description should be updated to reflect that paging early indication is supported via DCI format 2_7.
o	In last RAN1 meeting, an LS was sent to RAN2 informing consequences of separating the component 2 into a separate FG. Thus, it is preferable to wait for further RAN2 input on this and continue with other aspects of finalizing FG 29-1.
o	It may be helpful if RAN1 can also indicate the reporting granularity (as per UE or per Band) in case ‘optional with capability signalling’ is identified as essential by RAN2. The granularity can be per UE or at most per Band, OK to use per band to avoid differentiation FR1/FR2, licensed/unlicensed, etc.
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement
	1. Support paging early indication via DCI format 2_7
2. Support UE subgroup indication

	
	
	
	UE does not support paging enhancement
	Per UE Per Band
	N/A
	N/A
	N/A
	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 




	[13]
	MediaTek Inc.
	Proposal 1: For FG 29-1, considering it would be desired to minimize the signalling overhead of subgrouping reported to RAN or CN, and UE can fallback to monitor its PO as defined in 38.304 if in some scenario (ex. some band) UE is not able to support FG 29-1
· The “Type” of FG29-1 should be “per UE”

	[14]
	CMCC
	Proposal 1. The type of FG 29-1 should be per UE.

	[15]
	Nokia, Nokia Shanghai Bell
	· 29-1:
· Confirm the component descriptions
· Per UE




Discussion
[FL1] Medium priority question 2-1:
· Companies are encouraged to provide views on whether the type of FG 29-1 should be per UE or per band
· Per UE: ZTE, DOCOMO, Ericsson, Huawei, HiSilicon (with FR1/FR2 differentiation), Apple (with FR1/FR2 differentiation), CMCC, vivo, CATT, Nokia, MediaTek Inc, OPPO, Intel (per UE with licensed/unlicensed band differentiation)
· differentiating the feature among multiple aspects, such as frequency range, TDD/FDD, etc., is not beneficial to exploit the best UE power saving benefits
· per band is a little more complicated
· whether the UE is a power consumption sensitive UE is independent of band categories
· Per band: Huawei, HiSilicon, Ericsson, Intel, Qualcomm, Apple
· it could reduce the IODT work to deploy the feature
· licensed/unlicensed band differentiation is necessary
	Company
	Comment

	Nokia, NSB
	Per UE

	Qualcomm
	Per band. As we have commented before, per band is necessary for UE testing differentiation among licensed, unlicensed, and NTN bands.

	CATT
	Per UE

	Intel
	Although our original preference was per band, we can also agree  per UE with at least licensed/unlicensed band differentiation. 

	Apple
	We also prefer per band for IODT consideration.

	Nordic
	Per band

	OPPO
	Per UE

	vivo
	We would be fine with either per band or per UE

	ZTE,Sanechips
	Per UE

	CMCC
	Per UE

	Samsung 
	Per UE

	Panasonic
	Per UE with the differentiation of licensed/unlicensed and TN/NTN.

	Huawei, HiSilicon
	We prefer per band.

	Ericsson1
	OK with per UE or per band.

	MTK
	RAN2 just agreed that:
· PEI + UEID subgrouping is one capability
[Moderator] Thank you very much for the information!
Our preference is per UE with FR1/FR2 differentiation, considering UE seldom camps on FR2.

	Moderator
	Summary of companies view
· Per UE: ZTE, DOCOMO, Ericsson, [Huawei, HiSilicon (with FR1/FR2 differentiation)], [Apple (with FR1/FR2 differentiation)], CMCC, [vivo], CATT, Nokia, MediaTek (with FR1/FR2 differentiation), OPPO, Intel (per UE with licensed/unlicensed band differentiation), SS, Pana (with the differentiation of licensed/unlicensed and TN/NTN)
· differentiating the feature among multiple aspects, such as frequency range, TDD/FDD, etc., is not beneficial to exploit the best UE power saving benefits
· per band is a little more complicated
· whether the UE is a power consumption sensitive UE is independent of band categories
· Per band: Huawei, HiSilicon, Ericsson, Intel, Qualcomm, Apple, Nordic, [vivo]
· it could reduce the IODT work to deploy the feature
· licensed/unlicensed band differentiation is necessary

Even some companies supporting per UE prefer to introduce some differentiation for FR1/FR2, licensed/unlicensed, or TN/NTN. The simplest way to address them would be to adopt per band. Following proposal is made.
[GTW1] Medium priority proposal 2-1:
· The type of FG 29-1 is per band


	FL2
	This proposal could not be discussed in the GTW on Feb 23. Companies are invited to check whether this proposal is acceptable or not.
[FL2] Medium priority proposal 2-1:
· The type of FG 29-1 is per band


	Huawei, HiSilicon
	We support the proposal.

	Apple
	Support

	CATT
	We don’t agree with the proposal.   This is paging enhancement for IDLE/Inactive UE.   We don’t any issue to be implemented differently per band for IOT issue. 

	vivo
	Fine

	Panasonic
	After taking into account RAN2 agreement of "from Rel-17 onwards, at least for new capabilities, if a UE capability requires at least FRx or at least xDD differentiation, it is defined with both FRx and xDD differentiation in per band signaling, i.e. no new UE capabilities will be defined in the FRX and XDD capability signaling branches.", we are ok with per band.

	Qualcomm
	We support the proposal.

	ZTE, Sanechips
	Although we think UE’s desire for power saving doesn’t rely on band, we are okay with the majority view.

	Nokia, NSB
	We do not support the proposal. The functionality is not band dependent, and it would create extra challenges for some networks as gNB will not know exactly which UEs supporting particular bands are under its coverage area. It should be per UE.

	MTK
	Our preference is per UE (with FR1/FR2 differentiation).
Considering the information provided by Panasonic, we can accept per band if that can help us to move forward.




[FL1] Medium priority question 2-2:
· Companies are encouraged to provide views on whether FG 29-1 is supported as ‘optional with capability signalling’ or ‘optional without capability signalling’.
· optional with capability signalling: Qualcomm, Intel, CATT
· According to RAN2 LS in R1-2200005
	Company
	Comment

	Nokia, NSB
	It is fine to leave the decision to RAN2.

	Qualcomm
	RAN2 LS R1-2200005 implies “optional with capability signaling”. We are fine to leave this to RAN2.

	CATT
	Optional with capability signaling. 

	Intel
	Based on RAN2 agreement, it seems quite clear that it should be optional with capability signaling. We can also leave this to RAN2

	Apple
	We have agreed to leave it to RAN2 as indicated in the note, so we should not discuss in RAN1 further. Otherwise there may be inconsistency/duplication.

	Nordic
	We can ACK RAN2 decision, but actions in RAN1 are not needed

	OPPO
	Fine to leave the decision to RAN2.

	vivo
	We are fine to leave it to RAN2. 

	ZTE,Sanechips
	Agree with QC that RAN2 already implies that it is “optional with capability signaling” . We are also fine to leave it to RAN2.

	CMCC
	Fine to leave this to RAN2

	Samsung 
	Fine to leave the decision to RAN2

	Panasonic
	Our view is RAN based (based on UE ID) is optional without capability signaling and CN indication (based on NAS signaling) is optional with capability signaling. These should be the discussion in RAN2

	Huawei, HiSilicon
	We are fine to leave it to RAN2. 

	vivo
	RAN2 has just agreed the following, which means 29-1 will be optional with capability signaling. So this question can be closed.
On capability:
PEI + UEID subgrouping is one capability
gNB does not need to know the UE capability for TRS/CSI-RS in idle and inactive mode. Introduce R1 29-2 as optional without capability signalling
Introduce 2 separate capability bits for RLM relaxation feature and for BFD relaxation feature
The capability bit(s) for RLM and BFD relaxation shall be per UE with FR differentiation 


	Ericsson1
	Leave it up to RAN2. 

	DOCOMO
	Leave it up to RAN2. 

	MTK
	Agree with vivo. FG 29-1 should be optional with capability signaling.

	Moderator
	As informed by vivo, RAN2 agreed that PEI + UEID subgrouping is one capability. Also, QC mentioned RAN2 LS R1-2200005 implies “optional with capability signaling”. Based on them, following proposal is made together with question 2-3 and question 2-4

[GTW1] Medium priority proposal 2-2:
· FG 29-1 is updated as follows
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement
	1. Support receiving paging early indication in DCI format 2_7
2. Support receiving UE subgroup indication in DCI format 2_7
3. For type 2A CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, 2 or 2A CSS configurations within a single span of three consecutive OFDM symbols within a slot
	
	Yes
	
	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 with capability signalling




	FL2
	This proposal could not be discussed in the GTW session on Feb 23. Companies are invited whether this proposal is acceptable or not
Regarding whether to update to Optional with capability signalling, if it cannot be converged easily, let’s leave to RAN2
[FL2] Medium priority proposal 2-2:
· FG 29-1 is updated as follows
	29. NR_UE_pow_sav_enh
	29-1
	Paging enhancement
	1. Support receiving paging early indication in DCI format 2_7
2. Support receiving UE subgroup indication in DCI format 2_7
3. For type 2A CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, 2 or 2A CSS configurations within a single span of three consecutive OFDM symbols within a slot
	
	Yes
	
	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 with capability signalling




	Huawei, HiSilicon
	We are fine with the description of components and also make the FG as optional with capability signaling.
Thanks Qualcomm and Ericsson’s questions/revisions on component 3. For the component 3, it means that the type2A CSS monitoring occasion needs to be in the same single span of consecutive OFDM symbols within a slot as the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, 2 or 2A CSS, which has the similar assumption as other CSSs in FG3-1. So, the “Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, 2” after “with the monitoring occasions for” should be kept.

	Apple
	Support the latest FL’s proposal. We are also fine to leave “Optional with capability signaling” part to RAN2, since RAN2 is discussing it anyway.

	CATT
	Optional with capability signaling.   We don’t see the need of including component 3 in the description without any agreements from AI-8.7.1.1

	vivo
	We doubt if component 3 is needed, as it seems no difference with existing monitoring behavior defined by FG3-1 for CSS. Unless 29-1 requires UE do to something different, we do not see the need to repeat here. 

	Qualcomm
	For component 3, we think except for Type 2-PDCCH CSS, the Type 0/0A/1-PDCCH CSS should not be mentioned here. Besides, there is another UE feature discussion in [108-e-R16-UE-features-Others-02] about the range of OFDM symbols within a slot where UE monitors PDCCH candidates. We think the current component 3 should be discussed after [108-e-R16-UE-features-Others-02] is concluded. At least, for compatibility with the other related UE features, component 3 should be changed to “For type 2A CSS, the monitoring occasion is in the same range of OFDM symbol(s) of a slot as that for type 2 CSS”.

	Nokia, NSB
	We do not see a need for component 3 either. Otherwise OK with FL2 proposal.

	MTK
	We are fine with the FL2 proposal. We also support component 3 suggested HW, since it looks aligned with legacy paging reception criterion.



[FL1] Medium priority question 2-3:
· Companies are encouraged to provide views on whether FG 29-1 is supported as ‘Need for the gNB to know if the feature is supported’ should be ‘Y’.
· Y: Qualcomm
· According to RAN2 LS in R1-2200005
	Company
	Comment

	Nokia, NSB
	In principle yes, but ok to leave the decision to RAN2.

	Qualcomm
	Same as question 2-2. RAN2 LS R1-2200005 implies “Y”. We are fine to leave this to RAN2.

	CATT
	No.   gNB might not receive UE capability transfer from IDLE UEs.  

	Intel
	Same view as Nokia and QC. gNB needs to know this. Fine to leave to RAN2

	Apple
	We have agreed to leave it to RAN2 as indicated in the note, so we should not discuss in RAN1 further. Otherwise there may be inconsistency/duplication.

	Nordic
	It is beneficial for gNB/network to know. Every camping UE does attach to network, and such network knows its capabilities.

	OPPO
	Fine to leave the decision to RAN2.

	Vivo
	We are fine to leave it to RAN2. 

	ZTE,Sanechips
	Agree with QC that RAN2 already implies that it needs for gNB to know . We are also fine to leave it to RAN2.

	CMCC
	Yes, we are fine to leave it to RAN2.

	Samsung
	Fine to leave the decision to RAN2

	Panasonic
	Yes. For CN indication, we expect gNB is informed from CN. It should be RAN2 discussoin.

	Huawei, HiSilicon
	We are fine to leave it to RAN2. 

	vivo
	Based on the latest RAN2 agreement, it should be “Y”. 

	Ericsson1
	Leave it up to RAN2. 

	DOCOMO
	Leave it up to RAN2. 

	MTK
	Agree to vivo. It should be “Y”.

	Moderator
	[GTW1] This issue is discussed together with proposal 2-2




Low priority question 2-4:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 29-1 which do not have capability signaling impacts, e.g., 
· Revise component 1 as “Support receiving paging early indication in DCI format 2_7”
· Revise component 2 as “Support receiving UE subgroup indication in DCI format 2_7”
· Add a component 3 to capture the PDCCH monitoring of type2A-CSS based on legacy UE capability FG3-1: “For type 2A CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, 2 or 2A CSS configurations within a single span of three consecutive OFDM symbols within a slot”
	Company
	Comment

	Qualcomm
	Support component 1 and 2 revision.
For component 3, there is no need to mention Type 0, 0A and 2 CSS. We are fine to agree that Type 2A CSS UE capability follows that for Type 2 CSS.

	CATT
	We don’t see the need of these revision.

	Intel
	Support revision of component 1 and 2 to make it more clear. No need for component 3.

	Apple
	We are fine with the modifications for component 1 and 2, even though they are not essential.
We support adding component 3. This is important for UE implementation.

	Huawei, HiSilicon
	We believe the component 3 is essential as also commented by Apple. Some answer to QC’s question, the added component 3 is already only focusing on type2A CSS. The description means type2A CSS should be in the same single span with Types 0, 0A, 2 CSS configuration or Type 1- CSS without dedicated RRC configuration.
We are fine with revisions on component 1 and 2.

	Ericsson1
	OK with the revisions to components 1,2.
For component 3, below update is suggested (no need to link PEI SS to other SS configurations). 
FG3-1: “For type 2A CSS, the monitoring occasion can be any OFDM symbol(s) of a slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, 2 or 2A CSS configurations within a single span of three consecutive OFDM symbols within a slot”

	MTK
	We are fine with revisions on component 1 and 2. We also support component 3 as Apple/HW, and this would be more aligned with legacy paging reception criterion.

	Moderator
	[GTW1] This issue is discussed together with proposal 2-2





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 occassions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receving 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#108-e meeting.
	[2]
	Huawei, HiSilicon
	We have the following proposals for the FFS part of the UE feature:
1) A controversial discussion is whether to take FG 29-1 as the pre-requisite feature. To move forward as a compromise, it is proposed to update the component 2 as “Support receiving L1 indication for TRS availability via DCI format 2_7 and DCI format 1_0” if we could not achieve consensus on the pre-requisite feature.
2) We are fine to update the feature group as “optional without capability signaling”.
3) The UE feature 29-2 should be ‘per band’, considering it could accelerate the deployment of the feature. Even if the UE feature is defined as “per UE” type, it should be at least with FR1/FR2 differentiation. However, if we could agree the FG is “Optional without capability signaling”, it seems no need to discuss the UE type and we could simply leave the column blank.
4) ‘Consequence if the feature is not supported by the UE’ can be updated to “UE does not support TRS resources for idle/inactive UEs”.

Proposal 2: Make the following update on the FFS part of UE feature 29-2:
	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive UEs
	TRS occassions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receving L1 indication for TRS availability via DCI format 2_7 and DCI format 1_0

	
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode UE does not support TRS resources for idle/inactive UEs
	Per UE
	N
	N
	N
	
	Optional without capability signalling




	[3]
	ZTE, Sanechips
	according to the 38.212[5], the DCI format 2-7 (i.e., PDCCH-based PEI) can be used to carry both paging indication and TRS availability information. The TRS availability information is located after the paging indication field. Considering that when UE does not support paging indication, the start position of TRS availability information is not clear. It is expected that PEI based indication for TRS availability is to be supported if FG 29-1 is supported.
[bookmark: _Toc95760195]Proposal 2: Add a note that PEI based indication for TRS availability is expected to be supported if FG 29-1 is supported by the UE for feature group 29-2.

For 29-2, whether or not the TRS is used for idle or inactive UE is based on UE implementation. In addition, if idle/inactive mode UE does not use TRS, the UE can also use SSB for AGC or time/frequency tracking and without affecting the UE experience. Therefore, there is no strong need for the idle and inactive UE to report the capability.
[bookmark: _Toc95760196]Proposal 3:  FG 29-2 is ‘optional without capability signalling’.
[bookmark: _Toc95760197][bookmark: _Toc95760198]Proposal 4: The capability type of feature group 29-2 is per UE. 
Proposal 5: Update content of column “Consequence if the feature is not supported by the UE” in FG 29-2 to “UE does not support TRS occasions for idle/inactive UEs”.

	[4]
	vivo 
		29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive UEs
	TRS occassions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receiving L1 indication for TRS availability via DCI 1_0

	
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
	Per UE
	N
	N
	N
	
	Optional without capability signalling

	 29. NR_UE_pow_sav_enh
	29-2a
	TRS resources for idle/inactive UEs
	3. Support receiving L1 indication for TRS availability via DCI 2_7 if the UE supports reception of DCI 2_7

	29-1, 29-2
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
	Per UE
	N
	N
	N
	
	Optional without capability signalling




	[5]
	CATT
	UE could elect to retrieve L1 signaling of TRS availability indication from either PEI, paging DCI or both whenever CRC check passes at a DCI monitoring occasion.   Thus, UE FG29-2 should not have any prerequisite of FG29-1 since UE could retrieve the L1 signaling from DCI format 1_0 of paging DCI at paging occasion.
Proposal 3:  The UE capability of TRS should be the UE obtaining the TRS configuration from the SIB and the L1 signaling from DCI format 2_7 for PEI if configured and DCI format 1_0 for Paging DCI.    There is no prerequisite of UE feature support of FG29-1.  

	[6]
	Samsung
	Proposal 2: Support the following modification on the description of components for FG 29-2:
· Support reading TRS configuration from SIB
· Support receiving L1 indication for TRS availability via DCI format 1_0
· Support receiving L1 indication for TRS availability via DCI format 2_7 if the UE supports FG 29-1


	[7]
	NTT DOCOMO, INC.
	1) FG 29-2: 
· Regarding whether to support FG 29-2 as optional with capability signaling or optional without capability signaling, we think it can be left to RAN2 discussion.
· Regarding prerequisite feature groups, given UEs that support this feature may not support FG 29-1, we don’t think FG 29-1 should be pre-requisite.
· Type should be per UE
· Regarding the note, it should be confirmed since we had the following agreement in the last meeting
	Agreement
Confirm the following working assumption
Working Assumption
If TRS resource is configured in SIB, L1 based availability indication is always enabled based on the configuration. 

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




	[8]
	Qualcomm Incorporated
	Proposal 2: Do not use FG 29-1 as prerequisite for FG-2. Remove the text under “Note” for FG 29-2.
Proposal 3: FG 29-2 is based on ‘optional without capability signalling’ and the ‘Need for the gNB to know if the feature is supported’ is ‘N’.
Proposal 4: Unless otherwise stated, the type for the UE power saving feature should be at least per band (or preferably a type with finer granularity), given the potential UE testing differentiation among licensed, unlicensed, and NTN band.


	[9]
	OPPO
	Proposal 3: For the UE feature 29-2, the capability type is per UE.
If the UE supports 29-2 but not 29-1, then UE can only read TRS availability from paging DCI. If UE supports 29-2 and 29-1 then UE can used PEI based indication for TRS availability. 
Proposal 4: Support the note “Receiving L1 indication via DCI format 2_7 is supported only if the UE supports FG 29-1”.

	[10]
	Intel Corporation
	Proposal 4: Support one of the following regarding FG 29-2:
· If PEI based TRS availability indication is supported, a separate FG can be created such as FG 29-2A where FG 29-1 and FG 29-2 can be prerequisite. In that case, FG 29-2 indicates support of receiving TRS availability via DCI format 1_0 only.
· If separate FG for PEI based availability indication cannot be agreed, then at least update component description of FG 29-2 as follows to make it more clear.

	TRS occasions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receiving L1 indication for TRS availability via DCI format 1_0
3. Support receiving L1 indication for TRS availability via DCI format 2_7 if the UE supports FG 29-1



Proposal 5: RAN2 can confirm optional with or without capability signalling for FG 29-2. Based on that, reporting type can be finalized.

	[11]
	Apple
	Our view is that a UE supports L1 indication in DCI format 2_7 only if it reports both 29-1 and 29-2. If a UE reports 29-2 but not 29-1, the UE supports L1 indication in paging DCI only. It has been argued many times during the WI discussion that the basic feature is the support of paging DCI, and the UE may not support PEI. It was also argued that the indication in paging DCI is absolutely necessary because there are UEs that do not support PEI.
In this sense, we think 29-1 should not be the prerequisite for 29-2. Otherwise, there is no point for the network to transmit TRS availability indication in both paging DCI and DCI format 2_7, and transmitting it in one of the DCIs would be sufficient as the UE supports both anyway.
A few different alternatives had been discussed how to capture the intention:
· Alt 1: add “Receiving L1 indication via DCI format 2_7 is supported only if the UE supports FG 29-1” in the note
· If there is concern due to the uncertainty of the scope of FG 29-1 due to ongoing RAN2 discussion on UE subgrouping, FG 29-1 can be put in bracket. But we do not think it is necessary because FG 29-1 should include the support of DCI format 2_7 even if UE subgrouping is defined as separate FG(s).
· Alt 2: introduce a new FG 29-2a for the support of L1 indication in DCI format 2_7, and FG 29-1/29-2 are the prerequisites for 29-2a.
We are fine either way, but Alt 1 seems a bit simpler.

The granularity for the FGs was also discussed during the email discussion, e.g. whether the FGs should be per UE or per band. We acknowledge the IODT issues that were raised, given that now we have more types of spectrums supported, such as unlicensed, NTN, and FR2-2. Per band is more flexible in the handling of different types of bands.
Therefore, we prefer to define the FGs as per band, with the exception of 29-2 if it is optional without capability signaling (in which case no type needs to be defined).

	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive UEs
	TRS occassions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receiving L1 indication for TRS availability

	
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode UE cannot receive TRS resources for idle/inactive mode
	Per UE
	N
	N
	N
	Receiving L1 indication 
via DCI format 2_7 is supported only if the UE supports FG 29-1.
	Optional without capability signalling




	[12]
	Ericsson
	・‘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 “UE does not support TRS occasions for idle/inactive UEs” or it can be left empty. 
・There was some discussion in last meeting on whether to add PEI (FG 29-1) as a prerequisite for receiving TRS occasions (FG 29-2). PEI is not necessary to receive TRS occasions, for which the availability indication can be received via Paging DCI instead. Therefore, we do not see need to add 29-2 as prerequisite. On the other hand, it makes sense that a UE supporting both PEI and TRS occasions should be able to receive availability indication via PEI. Components need to be updated accordingly to indicate support via DCI 1_0 and via DCI 2_7 (if UE supports FG29-1). 
・Allowing optional UE capability signalling can be useful for NW to know when to turn on this feature, 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 or at most per Band, OK to use per band to avoid differentiation FR1/FR2, licensed/unlicensed, etc. As suggested by some companies, it would be also OK to leave optional with/without capability signalling to RAN2 decision
	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive UEs
	TRS occassions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receving L1 indication for TRS availability via DCI format 1_0
3. Support receiving L1 indication for TRS availability via DCI format 2_7 (when UE supports FG 29-1)


	
	N
	
	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 
	N/A
	N/A
	N/A
	
	Optional without capability signalling




	[13]
	MediaTek Inc.
	Proposal 2: For FG 29-2 "TRS resources for idle/inactive UEs", modify the contents of “Consequence if the feature is not supported by the UE” to be 
· “UE can not receive TRS resources for idle/inactive mode”

	[14]
	CMCC
	Proposal 2. The type of FG 29-2 should be per UE.
Proposal 3. The signaling of FG 29-2 should be optional without capability signaling.
Proposal 4. FG 29-2 is updated as follows:
	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive UEs
	TRS occasions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receiving L1 indication for TRS availability

	
	N
	
	UE cannot receive TRS resources for idle/inactive mode
	Per UE
	N
	N
	N
	Receiving L1 indication via DCI format 2_7 is supported only if the UE supports FG 29-1
	Optional without capability signalling




	[15]
	Nokia, Nokia Shanghai Bell
	· 29-2: 
· Similar treatment as for 29-1 regarding optionality, i.e. add the following notes:
· 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
· Per UE
· Revise ”Consequence if…” as current text is not appropriate for specifications. E.g. “UE does not support TRS occasions for idle/inactive UEs”




Discussion
[FL1] High priority question 3-1:
· Companies are encouraged to provide views on whether/how to separate the capability for receiving L1 indication for TRS availability, e.g.
·  FG 29-2 is for the capability of Paging PDCCH based indication and another FG is defined for the capability of PEI based indication: DOCOMO, Intel
	Company
	Comment

	Moderator
	Following proposal was discussed in the last RAN1 meeting but no consensus was achieved. Let’s further discuss following proposal as the starting point.

High priority proposal 3-1:
· FG 29-2 is updated as follows
	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive UEs
	TRS occassions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receiving L1 indication for TRS availability

	FFS
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
UE cannot receive TRS resources for idle/inactive mode
	Per UE
	N
	N
	N
	Receiving L1 indication via DCI format 2_7 is supported only if the UE supports FG 29-1
	Optional without capability signalling



· Prefer to separate the capability for Receiving L1 indication via DCI format 2_7: vivo, Intel
· Prerequisite FG
· None: CATT, DOCOMO, QC, Apple, Ericsson, CMCC

	Nokia, NSB
	No need to separate the capability. We also think it is clearer if 29-1 is added as pre-requisite.

	Qualcomm
	We do not support to use FG 29-1 as pre-requisite for FG 29-2 because FG 29-1 includes three capabilities: 
· 1) UE receives DCI format 2_7
· 2) UE wakes up based on paging early indication from DCI format 2_7, 
· 3) UE supports sub-grouping based paging early indication. 
For FG 29-2 to work with PEI based TRS availability indication, only the first capability for DCI format 2_7 reception is required. So no matter define separate FGs for FG 29-2 components or not, we need to make it clear that there is no tight bound between FG 29-1 and FG 29-2. Instead, UE just needs to receive DCI format 2_7 to support FG 29-2 with PEI based TRS availability indication.

	CATT
	We don’t see the need of separate capability in receiving L1 signaling of TRS availability indicationa.  We don’t see the need to have  prerequisite of FG 29-1.   

	Intel
	Separate capability would have made it more cleaner, since only PEI based TRS availability indication requires the pre-requisite support of FG 29-1, not the whole FG 29-2. Nonetheless, we are also OK with the added note in moderator’s version to clarify that PEI based TRS availability indication requires support of FG 29-1. Additionally, it is preferrable to make component description complete and more clear, such as follows:



	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive UEs
	TRS occassions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receiving L1 indication for TRS availability via DCI format 1_0
3. Support receiving L1 indication for TRS availability via DCI format 2_7
	FFS
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
UE cannot receive TRS resources for idle/inactive mode
	Per UE
	N
	N
	N
	Receiving L1 indication via DCI format 2_7 is supported only if the UE supports FG 29-1
	Optional without capability signalling




	Apple
	Our first preference is to add the note “Receiving L1 indication via DCI format 2_7 is supported only if the UE supports FG 29-1”. But we are also fine to define a separate FG for L1 indication via DCI format 2_7.
FG 29-2 as is should not have 29-1 as prerequisite, and should not assume L1 indication via DCI format 2_7 is always supported by the UE either.

	vivo
	We agree with the argument by QC and Intel, a separate FG should be introduced for supporting TRS availability indication by DCI format 2_7

	CMCC
	Don’t need to separate the capability, we are fine to adding the note 

	Samsung 
	Prerequisite of FG 29-1 is not acceptable to us, as the feature of idle/inactive mode TRS resources is complete without FG 29-1. We are OK with the revisions on the components and note from Intel. 

	Panasonic
	No need to have separate L1 indication capability. It is not required to be prerequisite of FG29-1.

	Huawei, HiSilicon
	1) We don’t think the UE feature should be separated.
2) Similar as Nokia, we also prefer to make FG 29-1 as the pre-requisite of FG 29-2. 
3) our reading of QC’s understanding is different from Intel’s understanding. QC’s point is to support FG29-2 UE  only needs to support “UE receives DCI format 2_7” but not necessarily the other two capabilities. However, the added note by intel seems to say UE needs to support FG29-1 to support Receiving L1 indication via DCI format 2_7. Therefore, the note is not correct based on QC’s analysis. Network already needs to use both DCI formats to inform TRS availability. If we need to compromise to move forward, we can accept the following revision based on Intel’s proposal:
	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive UEs
	TRS occassions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receiving L1 indication for TRS availability via DCI format 1_0
3. Support receiving L1 indication for TRS availability via DCI format 2_7
	FFS
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
UE cannot receive TRS resources for idle/inactive mode
	Per UE
	N
	N
	N
	Receiving L1 indication via DCI format 2_7 is supported only if the UE supports FG 29-1
	Optional without capability signalling




	Ericsson1
	No need for separate capability for receiving L1 indication via DCI format 2_7. 
We do not support adding FG 29-1 as pre-requisite for FG 29-2. OK to add a note “Receiving L1 indication via DCI format 2_7 is supported only if the UE supports FG 29-1”.


	DOCOMO
	As mentioned by intel, we think separate capability would have made it cleaner,
but we can compromise if “Receiving L1 indication via DCI format 2_7 is supported only if the UE supports FG 29-1” is added in a note.
For Prerequisite of FG 29-1, it is not acceptable to us if we don’t separate the capability in FG29-2.

	MTK
	RAN2 just agreed that:
· gNB does not need to know the UE capability for TRS/CSI-RS in idle and inactive mode. Introduce R1 29-2 as optional without capability signalling
[Moderator] Thank you very much for the information!

Hence, we do not see the need to further separate FG 29-2.


	vivo
	Question to Ericsson/DOCOMO, adding the note “Receiving L1 indication via DCI format 2_7 is supported only if the UE supports FG 29-1” would introduce a new way of handling prerequisite, i.e. prerequisite to a particular component, not the whole FG. We are not sure if there any precedent like this and what implication from RAN2 singaling perspective. 

	Moderator
	Summary of companies view
· Separate the capability for Receiving L1 indication via DCI format 2_7:
· Support: vivo, [Intel], [Apple], [DCM]
· Not support: Nokia, CATT, [Intel], [Apple], CMCC, SS, Pana, HW/HiSi, E///, [DCM], MTK
· Prerequisite FG
· None: CATT, DOCOMO, QC, Apple, Ericsson, CMCC, Intel, SS, Pana, E///, 
· 29-1: Nokia, HW/HiSi

Given most companies are fine not to separate the capability for Receiving L1 indication via DCI format 2_7 and not to add any prerequisite FG, the proposal is updated as follows together with reflecting RAN2 agreement

[GTW1] High priority proposal 3-1:
· FG 29-2 is updated as follows
	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive UEs
	TRS occassions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receiving L1 indication for TRS availability via DCI format 1_0
3. Support receiving L1 indication for TRS availability via DCI format 2_7 if the UE supports FG 29-1

	FFS
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
UE cannot receive TRS resources for idle/inactive mode
	Per UE N/A
	N/A
	N/A
	N/A
	Receiving L1 indication via DCI format 2_7 is supported only if the UE supports FG 29-1
	Optional without capability signalling





	FL2
	Following was agreed in the GTW session on Feb 23.
Agreement
· FG 29-2 is updated as follows
	29. NR_UE_pow_sav_enh
	29-2
	TRS resources for idle/inactive UEs
	TRS occassions for idle/inactive UEs 
1. Support reading TRS configuration from SIB
2. Support receiving L1 indication for TRS availability
	FFS
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
UE cannot receive TRS resources for idle/inactive mode
	Per UE N/A
	N/A
	N/A
	N/A
	Receiving L1 indication via DCI format 2_7 is supported only if the UE supports receiving DCI format 2_7
	Optional without capability signalling



Let’s further discuss the FFS parts. Given the FFS parts does not have any RAN2 signalling impact, following questions are made as low priority.
[FL2] Low priority question 3-1a:
· Companies are encouraged to provide views on whether/how component 2 in FG 29-2 should be revised. If yes, please also explain why such revision is necessary.

[FL2] Low priority question 3-1b:
· Companies are encouraged to provide views on whether the note in FG 29-2 is necessary. Please also explain why it is (not) necessary.


	Huawei, HiSilicon
	1) For question 3-1a: the description of “2. Support receiving L1 indication for TRS availability via DCI format 1_0; 3. Support receiving L1 indication for TRS availability via DCI format 2_7” is preferred by us. The two DCI formats were agreed in the main session as the L1 signalling and we didn’t see any reason that we cannot write clearly the DCI formats to be used for L1 signalling. 
2) For question 3-1b: we think the note is not needed, especially considering the feature is optional without capability signalling.

	Apple
	We are fine with the description if the note is kept. Our understanding of the note is that (1) if the UE reports FG29-1, the UE supports 2_7 and so it should support L1 indication via 2_7; (2) if a UE does not report FG 29-1, it is up to UE whether it supports DCI format 2_7 or not, or in other words, it is up to the UE whether to support L1 indication via 2_7.

	CATT
	Question 3-1a:   The current text of component 2 is clear without any modification

Question 3-1b:  Our suggestion is as follows in “blue”


Receiving L1 indication via DCI format 1_0 and DCI format 2_7 is supported only if the UE supports receiving DCI format 2_7

	vivo
	We are fine with current text of component 2 and the note. And we share the same understanding with Apple about the note. 
Without the note, component 2 is ambiguous. 

	Panasonic
	1) Current one is ok with us.
2) Our view is note is not required. If note is kept, we propose to modify as following i.e. "is" is modified to "can be" because it should be flexibility to UE to use DCI format 2_7.
 Receiving L1 indication via DCI format 2_7 is "can be" supported only if the UE supports receiving DCI format 2_7


	Qualcomm
	We support CATT’s update to the table.

	ZTE, Sanechips
	Okay with moderator’ suggestion.

As to CATT’s update, we think it is ambiguous,  since it may lead to the interpretation that detecting TRS availability information via DCI format 1-0 also requires UE to support DCI format 2-7.


	MTK
	· For question 3-1a: We are fine with the either the wording by “FL2” or the one by “Moderator”.
· For question 3-1b: It seems not harm to keep the note for us, but also fine to follow the majority.




[FL1] Medium priority question 3-2:
· Companies are encouraged to provide views on whether FG 29-2 is be supported as ‘optional with capability signalling’ or ‘optional without capability signalling’.
· optional without capability signalling: Qualcomm, Ericsson, CMCC, ZTE, Huawei, HiSilicon, vivo, Apple
· whether the UE supports the idle/inactive TRS does not have much explicit impact on network implementation on whether and how TRS should be transmitted
· it is up to UE how to process TRS and there is no subsequent behavior expected from UE by the NW
· Up to RAN2: Nokia, NSB, Intel, DOCOMO, Ericsson
	Company
	Comment

	Nokia, NSB
	It is fine to leave this decision to RAN2.

	Qualcomm
	We think “optional without capability signaling” is good enough for this PHY essential feature.

	CATT
	Optional without capability signaling.   

	Intel
	OK to leave it to RAN2

	Apple
	We think “optional without capability signaling” is fine.

	Nordic
	I suppose it is beneficial for network to know whether it makes any sense to configure TRS in SIBx and validate iTRS. The difference to PEI is not really clear us.  In fact, one could rewrite as following 
· whether the UE supports the PEI does not have much explicit impact on network implementation on whether and how PEI should be transmitted.
· it is up to UE whether to monitor PEI or directly PO and there is no subsequent behavior expected from UE by the NW

Saying this we are fine with majority view.



	OPPO
	Fine to leave the decision to RAN2.

	vivo
	Optional without capability signaling is fine

	ZTE, Sanechips
	Okay with “Optional without capability signaling.” or leave it to RAN2.

	CMCC
	Support optional without capability signaling

	Samsung 
	OK with “Optional without capability signaling”

	Panasonic
	Optional without capability signaling.

	Huawei, HiSilicon
	OK with “Optional without capability signaling” and we are either fine to leave it to RAN2.

	vivo
	Based on the latest RAN2 agreement, it should be “Optional without capability signaling”, this question can be closed

On capability:
PEI + UEID subgrouping is one capability
gNB does not need to know the UE capability for TRS/CSI-RS in idle and inactive mode. Introduce R1 29-2 as optional without capability signalling
Introduce 2 separate capability bits for RLM relaxation feature and for BFD relaxation feature
The capability bit(s) for RLM and BFD relaxation shall be per UE with FR differentiation 


	Ericsson
	OK with optional without capability signaling.

	DOCOMO
	OK with “Optional without capability signaling”

	MTK
	Agree with vivo, it should be “Optional without capability signaling”.

	Moderator
	[GTW1] This issue is discussed together with proposal 3-1

	FL2
	This issue can be closed




[FL1] Medium priority question 3-3:
· Companies are encouraged to provide views on whether the type of FG 29-2 should be per UE or per band
· Per UE: Huawei, HiSilicon (with FR1/FR2 differentiation), ZTE, CATT, Intel, DOCOMO, Ericsson, vivo, OPPO, MediaTek, CMCC, Nokia, NSB, Intel (with licensed/unlicensed band differentiation)
· whether the UE is a power consumption sensitive UE is independent of band categories
· Per band: Huawei, HiSilicon, Qualcomm, Ericsson, Apple
· it could accelerate the deployment of the feature
· differentiation between licensed and unlicensed bands is necessary
	Company
	Comment

	Nokia, NSB
	Per UE is preferred

	Qualcomm
	Per band. Same reason as for FG 29-1.

	CATT
	Per UE

	Intel
	If optional without capability signaling is adopted, then just Per UE maybe sufficient. Can be revisited after decision on Q 3-2.

	Apple
	If it is optional without capability signaling, there is no need to define the granularity.

	Nordic
	Per band

	OPPO
	Per UE

	vivo
	We would be fine with either per UE or per band

	ZTE, Sanechips
	Per UE.

	CMCC
	Per UE

	Samsung
	Per UE

	Panasonic
	Per UE but no need of the decision as our view is optional without capability signaling

	Huawei, HiSilicon
	If the UE feature is optional with capability signaling, we prefer Per band UE feature. It should be at least with FR1/FR2 differentiation.

	Ericsson1
	OK with per UE or per band (in case this is optional with capability signaling)

	MTK
	RAN2 just agreed that:
· gNB does not need to know the UE capability for TRS/CSI-RS in idle and inactive mode. Introduce R1 29-2 as optional without capability signalling
Hence, we think “Per UE” may be enough. Open for per band or per UE with FR1/FR2 differentiation.

	Moderator
	[GTW1] This issue is discussed together with proposal 3-1

	FL2
	This issue can be closed





Low priority question 3-4:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 29-2 which do not have capability signalling impacts
	Company
	Comment

	
	

	
	

	
	




4. 29-3a to 29-3d: PDCCH monitoring adaptation within an active BWP
In [1], FGs 29-3a to 29-3d are 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
	29-3a
	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 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 2-bit indication of SSSG switching among 3 SSSGs by scheduling DCI and timer based switching 

	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-bit indication of SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI and timer based switching
	29-3a, 29-3b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#108-e meeting.
	[2]
	Huawei, HiSilicon
	Proposal 3: Make the following update on the FFS part of UE feature 29-3:
· Remove the highlight of component of 29-3a to endorse the component description.
· The UE features of 29-3a, 29-3b, 29-3c and 29-3d are ‘per band’ UE feature or “per UE” with FR1/FR2 differentiation.
	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH skipping
	Support of up to 2-bit indication of PDCCH skipping by scheduling DCI if SSSG is not configured
	
	Y
	
	
	Per UE
Per band
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3b
	2 search space sets group 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
Per band
	N
	N
	N
	
	Optional with capability signaling

	29. NR_UE_pow_sav_enh
	29-3c
	3 search space sets group switching
	Support of 2-bit indication of SSSG switching among 3 SSSGs by scheduling DCI and timer based switching 

	29-3b
	Y
	
	
	Per UE
Per band
	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-bit indication of SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI and timer based switching
	29-3a, 29-3b
	Y
	
	
	Per UE
Per band
	N
	N
	N
	
	Optional with capability signaling




	[3]
	ZTE, Sanechips
	[bookmark: _Toc95760199][bookmark: _Toc95760200]Proposal 6: Update FG 29-3d as “Support of 2-bit indication of SSSG switching between 2 SSSGs and PDCCH skipping by scheduling DCI and timer based switching”.
Proposal 7: As to FG 29-3, the capability type should be per UE.

	[4]
	vivo 
	· For 29-3a, the description of the component is stable enough so that the yellow color can be removed.
· For 29-3c,  the description of the component need some minor correction. It should be clearly stated that 29-3c is for without PDCCH skipping (similar to the description of 29-3b)
· For all the 29-3a/3b/3c/3d, it should be per UE feature, and no need for differential for TDD/FDD, FR1/FR2

	29. NR_UE_pow_sav_enh
	29-3a
	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 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 2-bit indication of SSSG switching among 3 SSSGs by scheduling DCI and timer based switching, without PDCCH skipping 

	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-bit indication of SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI and timer based switching
	29-3a, 29-3b
	Y
	
	
	Per UE
	N
	N
	N
	
	Optional with capability signaling




	[5]
	CATT
	[bookmark: _Hlk83578880]Proposal 4:  The UE capability of PDCCH monitoring adaptation for CONNECTED mode UE should be per UE. 

	[7]
	NTT DOCOMO, INC.
	· Type should be per UE

	[8]
	Qualcomm Incorporated
	Proposal 4: Unless otherwise stated, the type for the UE power saving feature should be at least per band (or preferably a type with finer granularity), given the potential UE testing differentiation among licensed, unlicensed, and NTN band.


	[9]
	OPPO
	Proposal 5: For the UE feature 29-3, the capability type is per UE.

	[10]
	Intel Corporation
	Proposal 6: Support of FG 29-3 can be per UE with licensed/unlicensed band differentiation.


	[11]
	Apple
		29. NR_UE_pow_sav_enh
	29-3a
	PDCCH skipping
	Support of up to 2-bit indication of PDCCH skipping by scheduling DCI if SSSG is not configured
	
	Y
	
	
	Per UEBand
	N
	N
	N
	
	Optional with capability signaling

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

	29. NR_UE_pow_sav_enh
	29-3c
	3 search space sets group switching
	Support of 2-bit indication of SSSG switching among 3 SSSGs by scheduling DCI and timer based switching 

	29-3b
	Y
	
	
	Per UEBand
	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-bit indication of SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI and timer based switching
	29-3a, 29-3b
	Y
	
	
	Per UEBand
	N
	N
	N
	
	Optional with capability signaling




	[12]
	Ericsson
	· The FGs should be per UE or at most per Band, OK to use per band to avoid differentiation FR1/FR2, licensed/unlicensed, etc. 
· They should be optional with capability signalling.
· ‘Consequence column’ can be left empty – there is no need to say that the feature is not supported as a consequence. 

	29. NR_UE_pow_sav_enh
	29-3a
	PDCCH skipping
	Support of up to 2-bit indication of PDCCH skipping by scheduling DCI if SSSG is not configured
	
	Y
	
	
	Per UE Per Band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

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

	29. NR_UE_pow_sav_enh
	29-3c
	3 search space sets group switching
	Support of 2-bit indication of SSSG switching among 3 SSSGs by scheduling DCI and timer based search space set group switching 

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

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




	[13]
	MediaTek Inc.
	Proposal 3:  For 29-3b and 29-3c, adopt the following sentence to “Components”:
· if PDCCHSkippingDurationList is not configured

	[14]
	CMCC
	Proposal 5. The type of FG 29-3a/29-3b/29-3c/29-3d should be per UE.

	[15]
	Nokia, Nokia Shanghai Bell
	· 29-3a:
· Confirm the component description
· Per UE
· 29-3b:
· Per UE
· 29-3c:
· Per UE
· 29-3d:
· Per UE




Discussion
[FL1] Medium priority question 4-1:
· Companies are encouraged to provide views on whether the type of FG 29-3x should be per UE or per band
· Per UE: ZTE, CATT, DOCOMO, Ericsson, vivo, OPPO, MediaTek, CMCC, Nokia, Huawei, HiSilicon (with FR1/FR2 differentiation) , Intel (per UE with licensed/unlicensed band differentiation)
· whether the UE is a power consumption sensitive UE is independent of band categories
· Per band: Huawei, HiSilicon, Qualcomm, Ericsson, Apple
· it could accelerate deployment of the feature on some bands
· differentiation between licensed and unlicensed bands is necessary
	Company
	Comment

	Nokia, NSB
	Per UE is preferred

	Qualcomm
	Per band. Same reason as for FG 29-1.

	CATT
	Per UE

	Intel
	Per UE with at least licensed/unlicensed band differentiation

	Apple
	Per band preferred

	Nordic
	Per band

	OPPO
	Per UE

	vivo
	We would be fine with either per UE or per band

	ZTE,Sanechips
	Per UE

	CMCC
	Per UE

	Samsung
	Per UE

	Panasonic
	Per UE with the differentiation of licensed/unlicensed and TN/NTN.

	Huawei, HiSilicon
	We prefer per band.

	Ericsson1
	OK with per Band.

	DOCOMO
	We would like to clarify whether or not to include FR2-2 in this FG.
If it includes FR2-2, 
· In the case of per band, the supportiveness of FR2-2 is indicated by the separate ignaling
· In the case of per UE, Ues supporting this FG support the Rel-17 PDCCH monitoring adaptation in all FR1/FR2-1/FR2-2, right?

	MTK
	We prefer “Per UE” but we can also accept “Per band”.

	Moderator
	Summary of companies view
· Per UE: ZTE, CATT, DOCOMO, [Ericsson], [vivo], OPPO, MediaTek, CMCC, Nokia, [Huawei, HiSilicon (with FR1/FR2 differentiation)], Intel (per UE with licensed/unlicensed band differentiation), SS, Pana (with the differentiation of licensed/unlicensed and TN/NTN)
· whether the UE is a power consumption sensitive UE is independent of band categories
· Per band: Huawei, HiSilicon, Qualcomm, Ericsson, Apple, Nordic, [vivo]
· it could accelerate deployment of the feature on some bands
· differentiation between licensed and unlicensed bands is necessary

[GTW1] DOCOMO commented whether FGs 29-3x are applicable to FR2-2 as well. This should be clarified before making conclusion


	FL2
	This issue was briefly discussed in the GTW session on Feb 23. Based on the comments in the GTW, FGs 29-3x are applicable to FR2-2 as well.
Even some companies supporting per UE prefer to introduce some differentiation for FR1/FR2, licensed/unlicensed, or TN/NTN. The simplest way to address them would be to adopt per band. Following proposal is made.

[FL2] Medium priority proposal 4-1:
· The type of FGs 29-3a to 29-3d is per band


	Huawei, HiSilicon
	We support the type of FG 29-3a to 29-3d is per band.

	Apple
	Support

	CATT
	Although we prefer per UE, we are OK with Proposal 4-1.  

	vivo
	OK

	Panasonic
	We support the view of per band.

	Qualcomm
	We support per band.

	ZTE, Sanechips
	Although we think UE’s desire for power saving doesn’t rely on band, we are okay with the majority view.

	Nokia, NSB
	TN/NTN is a general separate discussion in RAN2 and we don’t need to consider it here. Simplest approach from specification writing perspective is per band, but that is not necessarily the approach leading to widespread adoption of the feature in the market. Hence we don’t think simplicity of writing is the key reason for making a decision here and in other FGs. We still prefer per UE.

	MTK
	Although we prefer per UE, but we can accept “per band” if that’s the majority view, to move forward.





[FL2] Low priority question 4-2:
· Component of 29-3a is confirmed
· Support : Nokia, Huawei, HiSilicon, vivo
	Company
	Comment

	Apple
	Support

	ZTE, Sanechips
	Prefer to update the component as “Support of up to 2-bit indication of PDCCH skipping by scheduling DCI without SSSG if SSSG is not configured”. 

	Huawei, HiSilicon
	We support to confirm it.

	MTK
	Support

	vivo
	Support




[FL2] 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, e.g.,
· Revise component in FG 29-3b as: Support of 1-bit indication of SSSG switching between 2 SSSGs by scheduling DCI, and timer based SSSG switching, without PDCCH skipping if PDCCHSkippingDurationList is not configured
· Revise component in FG 29-3c as: Support of 2-bit indication of SSSG switching among 3 SSSGs by scheduling DCI and timer based SSSG switching, without PDCCH skipping if PDCCHSkippingDurationList is not configured
· Revise component in FG 29-3d as: Support of 2-bit indication of SSSG switching between 2 SSSGs with PDCCH skipping by scheduling DCI and timer based SSSG switching
	Company
	Comment

	Apple
	Even though these modifications do not seem essential, we are open to consider them if majority of the companies want to.

	ZTE, Sanechips
	For component 29-3b/c, we think the condition “if PDCCHSkippingDurationList is not configured” is not needed since it is duplicated with “without PDCCH skipping”

	Huawei, HiSilicon
	We agree with ZTE that “if PDCCHSkippingDurationList is not configured” and “without PDCCH skipping” seems duplicated. Maybe we can keep the “if PDCCHSkippingDurationList is not configured” which seems clearer.

	MTK
	We agree with HW. We can keep the “if PDCCHSkippingDurationList is not configured” which seems more clear than current text.

	vivo
	Agree with Huawei and MTK. 





5. Conclusions
TBD
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