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Introduction
In RAN#86 meeting, Rel-17 WI of UE power saving enhancements in NR is agreed [1]. The latest version of objectives can be found in [2]:
	1) Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1]
a) Study and specify paging enhancement(s) to reduce unnecessary UE paging receptions, subject to no impact to legacy UEs [RAN2, RAN1]
· NOTE: RAN1 to check and update, if needed, evaluation methodology in RAN1 #102-e meeting
b) Specify means to provide potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive-mode UEs, minimizing system overhead impact [RAN1]
· NOTE: Always-on TRS/CSI-RS transmission by gNodeB is not required
2) Study and specify, if agreed, enhancements on power saving techniques for connected-mode UE, subject to minimized system performance impact [RAN1, RAN4]
a) Study and specify, if agreed, extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time for an active BWP, including PDCCH monitoring reduction when C-DRX is configured [RAN1] 
· NOTE: Rel-15 and Rel-16 available power saving solutions should be supported by the UE and included in the evaluation. RAN1 will ask the confirmation from RAN2 that Rel-15 and Rel-16 available power saving solutions are properly utilized.
b) Study the feasibility and performance impact of relaxing UE measurements for RLM and/or BFD, particularly for low mobility UE with short DRX periodicity/cycle, and specify, if agreed, relaxation in the corresponding requirements [RAN4]
· NOTE: Supplementary RAN2 work, if needed, can be triggered by RAN4 LS


[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]
Two major directions are power saving enhancements for idle/inactive mode and enhancements for connected mode, and there are two items for each direction. In this contribution, we will first discuss the considerations and then introduce the work plan, with particular focus for RAN1.


Discussion
Due to COVID-19, Rel-17 schedule is significantly impacted [3]. For WI of UE power saving enhancements, there are only 5 meetings for RAN1 to complete the study phase and specification phase [4]. To ensure quality specification, there should reserve more meetings than study. Consequently, we have the following observation and proposal:




[bookmark: _Ref47783416]Observation 1: There are only 5 meetings for UE power saving enhancements, including study phase and specification phase.
[bookmark: _Ref47783426]
Proposal 1: For quality specification, more meetings should be reserved for specification phase.
[bookmark: _Ref47783432]
Proposal 2: Study phase of UE power saving enhancements should be concluded by end of 2020, leaving 3 meetings for specification phase. 
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Figure 1: Overview of WI timeline for UE power saving enhancements

For the high level target, item-level targets can be set accordingly. For the RAN1 items with study phase, i.e., 1 a) and 2 a), evaluation methodology is expected in RAN1#102-e meeting (Aug). Also enhancement candidate schemes should collected as well. With the evaluation methodology and candidate schemes, companies are able to technically justify and select the enhancements for further down-selection and specification in specification phase.

[bookmark: _Ref47783437]Proposal 3: For RAN1 related items with study phase, i.e., 1 a) and 2 a), the following are expected for RAN1#102-e meeting:
· Evaluation methodology (also inform RAN2 via LS)
· Collection of candidate enhancement schemes

For paging enhancement, RAN1 and RAN2 will study power saving enhancement schemes in parallel for different communication layers based on the same methodology. To facilitate RAN2 to conclude overall paging enhancement directions for specification, RAN1 should prioritize concluding physical-layer paging enhancements in first meeting week of RAN1#103-e so that RAN2 can receive RAN1 input in RAN2#112-e for concluding their study phase and delivering their requirement on physical-layer design.

[bookmark: _Ref47783443]Proposal 4: For paging enhancement, RAN1 should prioritize concluding physical-layer enhancements in the first week of RAN1#103-e in order to assist RAN2 conclusion for procedure and higher-layer enhancements. 

For provision of additional RS information for idle/inactive mode UEs, there is no need of study phase, and the time allocation can be more flexible to assist the completion of the study phase of items 1 a) and 2 a). For connected-mode enhancements, RAN1 can focus on extension of existing DCI-based power saving schemes for confined time/effort. 

[bookmark: _Ref47783464]Proposal 5: For TRS/CSI-RS information for idle/inactive mode UEs, there is no need of study phase, and the time allocation can be more flexible to assist the study phase completion of items 1 a) and 2 a). 
[bookmark: _Ref47783470]
Proposal 6: For connected-mode power saving enhancements, RAN1 can focus on extension of existing DCI-based power saving schemes for confined time/effort and higher feasibility within the tight schedule.
Work Pan
Based on the above considerations, the following work plan is suggested, where the plans for other work groups are also included for ease of reference:

	Quarter
	Meeting
	TU
	Work plan

	Q3/2020
	RAN1#102-e
	1
	Idle/inactive-mode enhancements:
· Evaluation methodology updates (based on TR 38.840)
· Identify candidate schemes for paging enhancement and provision of TRS/CSI-RS information for idle/inactive UEs
Connected-mode enhancements:
· Evaluation methodology updates (based on TR 38.840)
· Identify candidate enhancements
LS evaluation methodology updates to RAN2

	
	RAN2#111-e
	1
	Idle/inactive-mode enhancements:
· Identify candidate paging enhancement(s) for UE power saving
· Post-meeting email discussion to confirm the evaluation methodology from RAN1

	Q4/2020
	RAN1#103-e
	1
	Idle/inactive-mode enhancements:
· Conclude beneficial candidate physical-layer paging enhancement(s) and LS to RAN2 for confirmation (1st week)
· Discussion and initial decision/down-selection on provision of TRS/CSI-RS information for idle/inactive UEs (3rd week)
Connected-mode enhancements (2nd & 3rd weeks):
· Conclude beneficial enhancement(s) for DCI-based scheme(s)

	
	RAN2#112-e
	1
	Idle/inactive-mode enhancements:
· Conclude beneficial paging enhancement(s)
· LS to RAN1 to inform physical layer requirement(s)

	
	RAN4#97-e
	0.25
	Evaluation methodology for RLM/BFD relaxation:
· Scenario, target RS, performance metric
Relaxation method for RLM/BFD:
· Identify candidate relaxation method(s), e.g., extended reporting delay

	Q1/2021
	RAN1#104
	1
	Idle/inactive-mode enhancements:
· Specify physical-layer design for paging enhancement(s)
· Specify TRS/CSI-RS information for idle/inactive-mode UEs
Connected-mode enhancements:
· Specify enhancement(s) for DCI-based power saving scheme(s)

	
	RAN2#113
	1
	Idle/inactive-mode enhancements:
Discuss stage-2 details

	
	RAN4#98
	0.25
	RLM/BFD relaxation:
· Conclude beneficial relaxation method and feasible criterion for RLM/BFD

	Q2/2021
	RAN1#104bis
	1
	Idle/inactive-mode enhancements:
· Specify physical-layer design for paging enhancement(s)
· Specify TRS/CSI-RS information for idle-mode UEs
Connected-mode enhancements:
· Specify enhancement(s) for DCI-based power saving scheme(s)
LS Initial RRC parameters to RAN2

	
	RAN2#113bis
	1
	Idle/inactive-mode enhancements:
· Conclude stage-2 details
· Discuss stage-3 details
Progress on running CRs

	
	RAN4#98bis
	0.25
	RLM/BFD measurement relaxation:
· Specify measurement relaxation method(s) and the corresponding criteria for RLM/BFD
LS Initial RRC parameters to RAN2

	Q2/2021
	RAN1#105
	1
	Idle/inactive-mode enhancements:
· Finalize physical-layer design for paging enhancement(s)
· Finalize TRS/CSI-RS information for idle-mode UEs
Connected-mode enhancements:
· Finalize enhancement(s) for DCI-based power saving scheme(s)
LS final RRC parameters to RAN2

	
	RAN2#114
	1
	Idle/inactive-mode paging enhancements:
· Conclude stage-3 details
Progress on running CRs

	
	RAN4#99
	0.25
	RLM/BFD relaxation:
· Specify relaxation method and the corresponding criterion for RLM/BFD
LS final RRC parameters to RAN2



[bookmark: _Ref47783476]Proposal 7: RAN1 endorse and apply the proposed work plan.

Conclusion
In this contribution, the considerations and work plan for UE power saving enhancements in RAN1 work group are provided. In particular, we have the following:

Observation 1: There are only 5 meetings for UE power saving enhancements, including study phase and specification phase.

Proposal 1: For quality specification, more meetings should be reserved for specification phase.

Proposal 2: Study phase of UE power saving enhancements should be concluded by end of 2020, leaving 3 meetings for specification phase.

Proposal 3: For RAN1 related items with study phase, i.e., 1 a) and 2 a), the following are expected for RAN1#102-e meeting:

Proposal 4: For paging enhancement, RAN1 should prioritize concluding physical-layer enhancements in the first week of RAN1#103-e in order to assist RAN2 conclusion for procedure and higher-layer enhancements.
Proposal 5: For TRS/CSI-RS information for idle/inactive mode UEs, there is no need of study phase, and the time allocation can be more flexible to assist the study phase completion of items 1 a) and 2 a).

Proposal 6: For connected-mode power saving enhancements, RAN1 can focus on extension of existing DCI-based power saving schemes for confined time/effort and higher feasibility within the tight schedule.

Proposal 7: RAN1 endorse and apply the proposed work plan.
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