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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This contribution addresses our proposals for Rel-17 power saving UE features. The discussion is based on the latest version of UE features summary in R1-2109713. [1]. 
2. Discussion on Rel-17 UE Power saving features
29-1 Paging enhancement
Agreement
FG 29-1 is kept as placeholder 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
	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


Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

· 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



29-2 TRS resources for idle/inactive UEs
Agreement
FG 29-2 is kept as “TRS resources for idle/inactive UEs” as follows.
	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
	
	N
	
	Lose of power saving gain on AGC, time/frequency tracking in idle/inactive mode
	Per UE
	N
	N
	N
	
	Optional without capability signalling


Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.
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



29-3 PDCCH monitoring adaptation within an active BWP
	Features
	Index
	Feature group
	Components

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




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





2. Conclusions 
This contribution addresses our proposals for Rel-17 power saving UE features.,
Proposals: 
· Update the descriptions of feature 29 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

	 29. NR_UE_pow_sav_enh
	29-2-1
	TRS resources for idle/inactive UEs
	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
	[bookmark: _GoBack]Support receving L1 indication for TRS availability for idle/inactive TRS
	29-2-1

	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
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