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1	Introduction
In RAN1 #94bis, #95, and #1901AH, agreements [1][2][3] were made to continue study UE PS features in a wide range of areas. 
In this paper, we emphasize certain potential critical NW impacts of the proposed UE power saving features in the areas of UE assistance and autonomous configuration switching, as well as introduction of additional signals. These types of improvements are being considered in several areas of the SI; the related NW concerns are largely common and apply to multiple areas. 

[bookmark: _Ref178064866]2	Discussion
2.1 	UE actions and requirement relaxation 
Numerous features are being discussed where a UE estimates certain operating conditions or channel parameters to provide guidance to the NW for facilitating energy-efficient operation of the UE. In order to ensure robust and efficient operation of the NW, the UE should however not change configurations without an express permission or instruction from the NW.
[bookmark: _Toc1078545]All UE-initiated or -influenced features and configuration changes must be operated under NW control. 
Some features, e.g. RRM measurement relaxation or UE antenna reduction, have a high risk of lowering de facto performance below requirements defined by RAN4 in Rel-15. In some cases, certain changes to some Rel-15 rules, e.g. the rate at which the UE performs measurements or monitors PDCCH, may be unavoidable if PS gains are to be realized. However, it is important that performance requirements affecting system performance, e.g. mobility decision quality or effective PDSCH rate, is not degraded.  It is therefore important that critical performance metrics do not degrade below requirements set by RAN4 in Rel-15, and that such requirements are not relaxed. RAN4 should be involved to avoid impact on previously designed complex mechanisms (e.g. mobility or link adaptation). 
[bookmark: _Toc1078546]UE PS improvements should not lead to UEs failing Rel-15 performance requirements, nor should such requirements be relaxed. RAN4 should be involved to ensure that critical performance limits are maintained.
 

2.1.1	UE preference and indication 
In several contexts, UE preference indication for certain procedural configurations has been proposed, e.g. cross-slot scheduling, or relaxed measurement modes in RRM measurements. The NW following such preferences can clearly benefit the UE, but it also significantly complicates NW operation since a large number of conflicting preferences and NW performance-affecting criteria must be prioritized and consolidated. It is therefore not desirable, nor feasible, to track and follow a large number of such preference indicators in a practical NW design. The selection of preference parameters must therefore be selective.
[bookmark: _Toc1078547]Prioritize UE preference indication in contexts where the number of possible modes is limited and the UE PS benefit from the NW following the preference is large. 

2.1.2	UE parameter estimation for assisting the NW
In some cases, the UE can provide information to the NW that the NW itself has no easy access to, e.g. its mobility state or DL link quality for different link configuration options. The NW can use this info to optimize operation of both of the specific UE and of the system as a whole. However, appropriate configuration choices presume that the info signaled by the UE is valid and of sufficient fidelity. It is thus important that relevant parameter or state estimation quality for UE implementations is clearly specified and evaluated.
2.1.3	UE-autonomous configuration switching based on NW-supplied thresholds
UE-autonomous configuration switching may be a powerful tool for light-weight mode switching with low NW impact. But similar to 2.1.2, robust operation relies on good parameter and status estimation at the UE. If estimated switching parameters are incorrect, inappropriate configurations may be activated. In some cases, misalignment of UE and NW mode assumptions may occur, affecting the UE’s performance and possibly requiring a higher-layer reset operation. To avoid such problems, the parameter estimation must be sufficiently regulated as above, e.g. by RAN4.  
[bookmark: _Toc1078548]Formal estimation quality requirements should be set for parameters estimated by UEs for configuration adaptation, either via UE reporting or UE-autonomous switching. 
2.2	Additional signal provision
Introducing additional signals has been proposed in to make current procedures more power-efficient, e.g. assist RRM measurements, to allow a short preparation phase for PDCCH monitoring, or to explicitly signal power-saving functions. Two modes for such signals may be distinguished, with slightly different concerns.
2.2.1	Insertion of additional signals
Signals that can simultaneously assist multiple UEs in the cell or the NW, e.g. additional RS for RRM measurements, have been proposed by some companies to be deployed in a cell-specific manner. This leads to a limited total overhead but requires an essentially static transmission pattern for the additional signals that reduces the duration of gNB DTX intervals.  This goes against the lean design principle of NR. In particular, additional signals should be avoided if they reduce low-power operation (sleep) opportunities for NW nodes.
[bookmark: _Toc1078549]Additional signals should not be deployed as they weaken the NR lean design and NW energy efficiency. 

Conclusion
In section 2, the following observations and proposals were made: 


Proposal 1	All UE-initiated or -influenced features and configuration changes must be operated under NW control.
Proposal 2	UE PS improvements should not lead to UEs failing Rel-15 performance requirements, nor should such requirements be relaxed. RAN4 should be involved to ensure that critical performance limits are maintained.
Proposal 3	Prioritize UE preference indication in contexts where the number of possible modes is limited and the UE PS benefit from the NW following the preference is large.
Proposal 4	Formal estimation quality requirements should be set for parameters estimated by UEs for configuration adaptation, either via UE reporting or UE-autonomous switching.
Proposal 5	Additional signals should not be deployed if they weaken the NR lean design and NW energy efficiency.
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