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Introduction
The scope of the REL-16 NR UE power saving work item, including the RAN2 objectives, is discussed in this contribution.
Background
RAN1
RAN1 studied NR UE power saving and captured the results of their studies in TR 38.840 [1]. RAN1 has started the work item phase, and is working on the Wake Up Signal (WUS) in connected mode and cross slot scheduling in NR [2].
RAN4
RAN4 evaluated the switching delay for MIMO layer adaptation in the work item [2]. 
RAN2
RAN2 has now also completed their studies on NR UE power saving [3]. The RAN2 agreements and recommendations can be found in the latest version of TR 38.840 [1, 4]. RAN2 studied a range of potential enhancements [5].
[bookmark: _Toc242573354]Proposed RAN2 work item scope
RAN2 studied several potential power saving features, but due to the limited work item time budget, it is proposed to limit the number of topics during the work item phase. 
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WUS in connected
RAN2 discussed the impact of the Wake Up Signal (WUS) on L2 (MAC) operations. RAN2 assumes that the WUS indicates if the UE has to monitor PDCCH during the next OnDuration. RAN2 needs to evaluate the impact on L2 procedures further (especially UL activities). It is proposed that RAN2 evaluates the mis-detection recovery procedures (if needed), after RAN1 has completed the WUS design:
Proposal 1: RAN2 to further evaluate and specify the WUS impact on L2 procedures (especially UL activities).

MIMO layer adaptation
RAN2 agreed it would be beneficial to enable different MIMO layer configuration for the initial/default BWP compared with the other BWPs (per BWP FFS):
Proposal 2: RAN2 to specify maximum MIMO layer configuration per initial/default BWP (per BWP configuration is FFS).

DCI-based PDCCH monitoring skip/change
RAN2 concluded that there is no impact on MAC when the PDCCH skip duration is (much) shorter than the L2 DRX timers. PDCCH monitoring skip/change does not need to be discussed further in RAN2. 

Fast transition from Connected to Inactive/Idle
RAN2 agreed that fast transition from Connected to Inactive/Idle is beneficial. It is proposed that RAN2 considers the Release Assistance Signalling (RAI) in LTE as a reference when evaluating RAI signalling for NR. The details of the information signalled by the UE should be evaluated further: 
Proposal 3: RAN2 to specify MAC based Release Assistance Signalling (RAI) for NR.

SCell adaptation in CA/DC (incl. EN-DC)
The UE power consumption is dependent on the number of SCells that the UE is required to monitor with CA/DC.  In the CA/DC work item it has been agreed to study “dormancy” behaviour further, i.e. UE is not required to monitor PDCCH, but continues CSI measurements to enable a fast activation again. Furthermore the CA/DC work item is evaluating fast and efficient signalling for SCell configuration. In our view the SCell adaptation in CA/DC should be evaluated further in the CA/DC work item: 
Proposal 4: RAN2 to continue to evaluate, and if concluded standardise SCell adaptation in the CA/DC work item.

UE assistance signalling
RAN2 agreed that it is beneficial if the UE sends mobility history information to the NW (e.g. similar as in LTE). The mobility history information reporting fits into the (to-be-started) work item on Data Collection work item [4]: 
Proposal 5: RAN2 to evaluate, and if concluded standardise mobility history information reporting under the Data Collection work item.

RAN2 agreed that power preference indication, i.e. taking the LTE PPI signalling as a baseline, but define the signalling in a well-defined manner, is beneficial for NR. As it is not clear what such PPI signalling is intended for, e.g. for cDRX configuration of RAI signalling, no specific work item objective is needed for this. 
RAN2 agreed that it is beneficial for the UE to indicate preferred C-DRX configuration. In our view it may be beneficial if the UE indicates it preferred C-DRX cycle length, and InactivityTimer:
Proposal 6: RAN2 to evaluate, and if concluded standardise UE-preferred C-DRX signalling including DRX cycle length and InactivityTimer.

RAN2 agreed that it is beneficial for the UE to indicate preferred BWP configuration/parameters. In our view it is complex to match the UE preferences and the NW configuration options for BWPs, i.e. we do not see a need to prioritize this topic.  
RAN2 agreed that it is beneficial for the UE to indicate preferred SCell configuration. In our view it is beneficial if the UE can indicate the preferred number of SCell to activate (or configure “dormant”) and BSR in MSG3:
Proposal 7: RAN2 to evaluate, and if concluded standardise UE-preferred number of SCells and BSR in MSG3.

Neighbour cell measurement relaxation (Idle, Inactive, Connected)
RAN2 agreed that it is beneficial to introduce relaxed RRM neighbour cell measurements in Idle/Inactive and Connected mode. It is proposed to introduce a relaxed monitoring criterion for Idle/Inactive mode, similar as in LTE, only: 
Proposal 8: RAN2 to introduce relaxed neighbour cell monitoring for NR, taking the LTE relaxed monitoring criteria as a baseline, for Idle and Inactive mode.

False paging alarms
RAN2 did not agree on a need for a false paging solution. However NW vendors indicated there is a high risk of false paging, and in our view, it would be beneficial to introduce a solution in REL-16 to reduce the false paging risk: 
Proposal 9: RAN2 to introduce a false paging solution.

I-DRX enhancements
RAN2 discussed a possible extended DRX in Idle/Inactive up to 10,24 sec. However concerns have been expressed about the impact on mobility and latency. In our view the I-DRX should not be extended up to 10,24 sec, but we can allow a UE specific DRX up to 2.56 sec (legacy maximum range), when the defaultPagingCycle in System Information is shorter than 2.56 sec:
Proposal 10: RAN2 to introduce a UE specific DRX that is larger than the defaultPagingCycle in System Information but at most 2.56 sec.
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[bookmark: _Toc242573361]RAN is kindly asked to discuss the RAN2 work item objectives for NR UE power saving WID: 
Proposal 1: RAN2 to further evaluate and specify the WUS impact on L2 procedures (especially UL activities).
Proposal 2: RAN2 to specify maximum MIMO layer configuration per initial/default BWP (per BWP configuration is FFS).
Proposal 3: RAN2 to specify MAC based Release Assistance Signalling (RAI) for NR.
Proposal 4: RAN2 to continue to evaluate, and if concluded standardise SCell adaptation in the CA/DC work item.
Proposal 5: RAN2 to evaluate, and if concluded standardise mobility history information reporting under the Data Collection work item.
Proposal 6: RAN2 to evaluate, and if concluded standardise UE-preferred C-DRX signalling including DRX cycle length and InactivityTimer.
Proposal 7: RAN2 to evaluate, and if concluded standardise UE-preferred number of SCells and BSR in MSG3.
Proposal 8: RAN2 to introduce relaxed neighbour cell monitoring for NR, taking the LTE relaxed monitoring criteria as a baseline, for Idle and Inactive mode.
Proposal 9: RAN2 to introduce a false paging solution.
Proposal 10: RAN2 to introduce a UE specific DRX that is larger than the defaultPagingCycle in System Information but at most 2.56 sec.
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