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Introduction
RAN-P has agreed the following WID of the MIMO adaptation for power saving purpose,
1) Specify the power saving techniques of UE adaptation to the maximum number of MIMO layers [RAN1, RAN2, RAN4]
a) Specify configuration of a different MIMO layer configuration of the initial/default BWP compared with other BWPs of a Serving Cell.  [RAN2, RAN4]
i) Discuss whether to also extend this to define per-BWP MIMO layer configuration [RAN1, RAN2] 

b) Evaluate if switching and interruption times for UE dynamic adaptation to the maximum number of MIMO layers are needed and which case assuming a relationship between the number of RF ports and the MIMO layer configuration [RAN4]

NOTE: Switching on/off the RF is part of the evaluation
This contribution is a summary of the contributions from RAN1#98 meeting.
Summary of the contributions
The WI is to specify the power saving techniques of UE adaptation to the maximum number of MIMO layers (hereinafter referred to as max#M.L.) .
· Following issues need to be discussed

Per-BWP configuration
The WI agreed to specify configuration of a different MIMO layer configuration of the initial/default BWP compared with other BWPs of a Serving Cell. But it is up to further discussion to decide whether to also extend this to define per-BWP MIMO layer configuration.

Q1: Support independent configuration of maximum number of DL MIMO layers for each BWP configured to the UE for a serving cell, i.e. non-default/non-initial BWPs can be also configured with a per-BWP max#M.L.
Yes: Huawei, vivo, Samsung, LGE, CATT, Nokia, Ericsson, Qualcomm, OPPO, Apple, Spreadtrum, Intel, MediaTek, InterDigital
No:, Moto

Possible proposal 1: 
· Support separate configuration of maximum number of MIMO layers for each BWP configured to the UE for a serving cell
· for UE supports 2 or more BWPs,  
· FFS for UE supports 1 BWP
· For UE configured with 1 BWPs,  support dynamic adaptation of maximum number of MIMO layers.


Agreements:
· Support per-DL-BWP configuration of maximum number of DL MIMO layers 
· Signalling details up to RAN2




	Company
	Comments

	
	

	Company A
	Comments

	
	



Indication of the max#M.L.

Q2: How to indicate change of the max#M.L.
Inside Active Time
· Scheduling DCI for BWP switching indicating any change of BWP-specific configured max#M.L.
· Yes: ZTE, vivo, Huawei, Intel, Samsung
· Explicit DCI for switching max#M.L.
· Yes: ZTE, vivo, Huawei
· No: Intel

Outside Active Time
· Yes: ZTE, vivo (PoSS), MTK(PoSS), OPPO(PoSS)

Possible Proposals:
· Maximum number of MIMO layer adaptation by scheduling DCI in Active Time is supported.
· BWP switch associated with MIMO layer adaptation by scheduling DCI in Active Time is supported.
· FFS other indication by scheduling DCI
· Maximum number of MIMO layer adaptation by BWP switching before Active Time is supported.
· FFS details


	Company
	Comments

	
	

	Company A
	Comments

	
	




Application delay for switching max#M.L.
Q3: Application delay for switching max#M.L.

Switching max#ML while keeping same parameters, e.g., BW, SCS, frequency and etc. This can be occurred when switching max#ML during active Time. In this case, some companies propose to shorter the interruption time. (Huawei, MediaTek)

Switching max#ML with the change of the parameters, e.g., BW, SCS, frequency and etc. This can be occurd when switching max#ML before DRx ON duration, or switching max#ML by swithicng BWP with any change of some specific parametrs. In this case, Additional time for MIMO layer adaptation may be needed on top of BWP switching time. (Samsung, Qualcomm)

The actual time for BWP swtichging, extra time for activating the antennas need to be further discussed. And a possible LS to RAN4 is considered.

Some company proposed that the delay for switching to a larger number of MIMO layer configuration should be higher than switching to a smaller number of MIMO layer configuration. (ZTE)

Possible proposal: 
· RAN1 is considering the adapting maximum number of MIMO layers for the following cases,
· Switching max#ML without the change of some parameters, e.g., BW, SCS, frequency.  The following cases are for example, 
· Switching max#ML during Active Time without the change of some parameters, e.g., BW, SCS, frequency.
· Switching max#ML with the change including at least one of these parameters, e.g., BW, SCS, carrier frequency. The following cases are for example,
· Switching max#ML before Active Time by power saving PDCCH.
· switching max#ML during Active Time by swithicng BWP with the change of the parameters.
Discuss whether these additional information is needed to be informed to other WG.
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	Comments

	
	

	Company A
	Comments

	
	



Clarifiations of BWP specific max#M.L. and cell specific max#M.L.


	
	BWP-specific max#M.L.

	
	Configured
	Not configured

	Cell-specific max#M.L.
	Configured
	Issue 1: BWP-specific max#M.L.override Cell-specific max#M.L.
· Yes: Nokia
· No: Huawei (Dynamic adaptation between per-BWP configured and per-cell configured max#M.L)
Issue 2: BWP level parameter is always restricted to be equal or less than the cell level parameter
· Yes: Nokia,
	Rel-15 bahaviour

	
	Not configured
	Follow BWP-specific
	Rel-15 behaviour, to be same as the number of layers supported by the UE for the cell



Q5: Clarifiations of BWP specific max#M.L. and cell specific max#M.L.

Possible proposal: 
· BWP level max number of MIMO layer is always restricted to be equal or less than the cell level max number of MIMO layer.


	Company
	Comments

	
	

	Company A
	comments

	
	



UE assistant information
Vivo propose that UE can report its preferred MIMO layers including both reduced and increased MIMO layers to gNB
Panasonic: For downlink case, the UE assistance information in support of the MIMO layer and antenna domain adaptation is not supported. For uplink case, the UE assistance information could be studied, which can be considered in the next release. Also, there are some contributions submitted in AI 7.2.9.4 also include proposal for UE assistant information for max#M.L.
Q8: Support of UE assistant information for reporting maximum number of MIMO layers
Supported: Samsung, vivo, Huawei, 
Not supported: Panasonic

Possible proposal: 
Further discussion 
	Company
	Comments

	
	

	Company A
	comments

	
	



Adaptation of uplink Max#M.L.
Some companies thinks Rel-15 supports per-BWP maximum MIMO layer configuration for UL codebook-based operation through the parameter maxRank of pusch-Config. Thus only non-codebook-based operation should be introduced for MIMO layer adaptation [Ericsson, Qualcomm]. 
 
Possible conclusion: 

· The following alternatives is considered in order to support per-UL-BWP configuration of maximum number of UL MIMO layers:
· [bookmark: _GoBack]Alt 1: For non-codebook based PUSCH, maxRank signaling would be introduced per BWP.
· Alt 2: Rel-15 specification supports per-BWP configuration of nrofSRS-Ports, per-BWP maximum number of UL MIMO layers is restricted according to nrofSRS-Ports
· Other consideration is not precluded.




	Company
	Comments

	
	

	Company A
	Comments

	
	



Clarification of Antennas and MIMO layers.

Samsung: For UE power saving, it is assumed that the UE activates Lmax antennas in an active BWP where the maximum number of MIMO layers is Lmax.
LGE:
Observation 1
Reducing maximum number of DL MIMO layers may not guarantee the UE can reduce its number of active RX antenna ports or how many RX antenna ports it can deactivate since the UE doesn’t know what the network’s target performance for DL reception is.
Observation 2
Network may not be able to decide whether/how it should adapt the UE’s maximum number of DL MIMO layers, without knowing what the UE’s DL reception performance will be after adapting the maximum number of MIMO layers.
Qualcomm: Adaptation of the number of receive antennas based on the max number of MIMO layers is up to UE’s implementation

Panasonic: If new signaling of maximum MIMO layer indication is introduced for power saving, the UE behaviour of the adaptation should be discussed. E.g., 

Spreadtrum: The number of RX antennas for DL data reception is transparent to the network.

Huawei: gNB to explicitly allow the UE to reduce the number of antennas for PDCCH reception. Support the indication by gNB to explicitly allow the UE to reduce the number of antennas for PDCCH reception, which also indicates the UE can assume as reliable PDCCH reception performance by using the reduced number of antennas as that when using full number of antennas.

Q6: clarify the UE assumption between the activated number of antennas in an active BWP and max number of MIMO layers. 

Possible proposal: 
Further discussion 
	Company
	Comments

	
	

	Company A
	comments

	
	




CSI and QCL issues

Some companies think CSI feedback , QCL assumption may be based on different maximum numer of MIMO layer assumption from one to another BWP. While some other company thinks it is not necessarily a problem.

Samsung: 
· CSI mismatch issue - Clarify that whether the adaptation on the maximum number of MIMO layers can imply the adaptation on the number of active antenna related elements or not. 
· QCL mismatch issue: proposed that the UE performs measurement and report for the SS/PBCH with default antenna assumption based on its capability signaling.
LGE: Support UE’s CSI feedback based on candidate number(s) of maximum DL MIMO layers which is(are) different from that configured for the current activated BWP, for the purpose of dynamic adaptation of the UE’s DL MIMO configuration.
Nokia: While this is not necessarily a problem, it could be further considered whether any adjustments are needed to PDSCH configuration and CSI reporting configuration interaction in case of restricted maximum number of MIMO layers. 
Q7: clarify the CSI and QCL mismatch issue when switch from one to another max.M.L.
Possible proposal: 
Further discussion 
	Company
	Comments

	
	

	Company A
	comments

	
	



Soft buffer size
One company proposed that the soft buffer size at the UE may depend on maximum value of maxRank across all BWPs of the serving cell, if maxRank is introduced per BWP. [R1-1908658]
Supported: Intel

Possible proposal: 
Further discussion 

	Company
	Comments

	
	

	Company A
	comments

	
	




Other proposals

Support the dynamic indication of the max#M.L. even for just one BWP
Supported: ZTE, Huawei

For PUSCH and SRS, the UE is not expected to be indicated antenna port index larger than the maximum number of MIMO layers configured for the BWP. 
Supported: Samsung


Decouple of DL adaptation and UL BWP switching in TDD.  For TDD, DL BWP is switched accompanied with UL BWP switching and vice versa DL traffic may not be necessary enough to switch from 2Rx to 4Rx when receiving an UL grant.
Supported: vivo

	Company
	Comments

	
	

	Company A
	comments

	
	



Summary of the proposals 
Possible conclusion: 

· The following alternatives is considered in order to support per-UL-BWP configuration of maximum number of UL MIMO layers:
· Alt 1: For non-codebook based PUSCH, maxRank signaling would be introduced per BWP.
· Alt 2: Rel-15 specification supports per-BWP configuration of nrofSRS-Ports, per-BWP maximum number of UL MIMO layers is restricted according to nrofSRS-Ports
· Other consideration is not precluded.

Proposals from companies’ contributions
	R1-1908071 UE dynamic adaptation to the maximum number of MIMO layer	Huawei, HiSilicon

	Observation 1: Configuration of maximum number of MIMO layers for initial BWP/default BWP can already support the BWP switching based adaptation on the maximum number of MIMO layers for power saving.
Observation 2: Additional power saving benefit is expected if the non-default/non-initial BWPs can be also configured with a per-BWP maximum number of MIMO layers.
Observation 3: BWP switching based adaptation of maximum number of MIMO layers is restricted in some cases due to a number of slots BWP switching delay, which causes the reception/transmission interruption on the serving cell where BWP switching happens and may also cause interruption time on other serving cells.
Observation 4: BWP switching triggered adaptation of maximum number of MIMO layers is not supported by all UEs and network, which may restrict the application of the power saving technique.
Observation 5: Similarly as minimum K0/K2 adaptation in cross-slot scheduling, the adaptation of maximum number of MIMO layers in the same BWP can have smaller switching delay and can support the scenario where the UE or network only support single BWP.
Based on the analysis, adaptations to the number of MIMO layers/antennas within the active BWP is discussed and we have the following proposals:
Proposal 1: Extend per-BWP MIMO layer configuration to non-initial/non-default BWPs, which is motivated by supporting fast adaptation of maximum number of MIMO layer in the same BWP.
Proposal 2: In the same non-initial/non-default BWP, dynamic adaptation between per-BWP configured and per-cell configured maximum number of MIMO layers is supported by reusing the framework of the adaptation of minimum K0/K2.
Proposal 3: Support the indication by gNB to explicitly allow the UE to reduce the number of antennas for PDCCH reception, which also indicates the UE can assume as reliable PDCCH reception performance by using the reduced number of antennas as that when using full number of antennas.

	R1-1908172  Discussion on UE adaptation to maximum number of MIMO layers	vivo

	Observation 1: Power saving gain of adaptation to number of DL antenna is up to 30%, with tolerable packet delay loss.
Observation 2: Compared with layer 1 signalling (e.g., BWP switch to configure MIMO layers), Rel-15 RRC-based configuration for MIMO layers leads to much higher latency.

Proposal 1: Support power saving signal/channel implicitly adapts MIMO layer by BWP switching.
Proposal 2: Besides initial/default BWP, other BWPs can be configured DL maximum MIMO layer independently.
Proposal 3: for UL grant triggered BWP switching in TDD, maximum MIMO layer (e.g., switch from 2 to 4) is switched until reception of DL grant after BWP switching in TDD.
Proposal 4: UE can report its preferred MIMO layers including both reduced and increased MIMO layers to gNB.
Proposal 5: FFS for UL MIMO layer adaptation for power saving purpose.

	R1-1908200 On UE Adaptation to Maximum Number of MIMO Layer	ZTE

	[bookmark: OLE_LINK4]Observation 1: The maximum number of MIMO layers adaptation scheme can provide significant power saving gain with lower latency increase.
Observation 2: The maximum MIMO layers adaptation can avoid unnecessary power consumption of RF processing chains operation and buffering operation. 
Observation 3: The initial/default BWP can behave as a power saving BWP as well as a normal transmission BWP.
Proposal 1: Support the dynamic indication of the maximum number of MIMO layers even for just one BWP.
Proposal 2: The maximum number of MIMO layers can be indicated by power saving signal/channel in both active time and outside active time.
Proposal 3: If more than one power saving functions, e.g., maximum MIMO layers, BWP switching and cross-slot scheduling, are indicated via power saving signal, either one of them should not be applied until the one with the largest application delay can be applied
Proposal 4: The delay for switching to a larger number of MIMO layer configuration should be higher than switching to a smaller number of MIMO layer configuration.

	R1-1908395 Adaptation to maximum number of MIMO layers for UE Power Saving	MediaTek Inc.

	Observation 1: Adaptation of maximum number of MIMO layers may lead to data interruption, and the number of affected slots becomes larger with higher SCS.
Observation 2: For the adaptation of max. MIMO layer number based on BWP framework, compared to Rel-15 DCI-based BWP switch, BWP switch triggered by power saving signal/channel before DRX OnDuration can reduce 6.8% of latency and achieve 10.8% of power saving gain in FR2.
Proposal 1: BWP switch can be triggered by power saving signal/channel and finished before DRX On-Duration.
Proposal 2: RAN4 can specify shorter BWP switch delay for MIMO layer adaptation during Active Time.

	R1-1908507 UE adaptation to maximum number of MIMO layers	Samsung

	Proposal 1: Study further which components can be adapted and what kind of impact is expected for antenna adaptation. 
Proposal 2: Study further to specify antenna switching delay.
Proposal 3: Support per-BWP configuration of maximum number of MIMO layers.
Proposal 4: For UE power saving, it is assumed that the UE activates Lmax antennas in an active BWP where the maximum number of MIMO layers is Lmax.
Proposal 5: If the UE changes its active BWP to the other BWP configured with different Lmax, additional delay due to antenna switching is required for BWP switching.
Proposal 6: Clarify that for CSI measurement, whether the adaptation on the maximum number of MIMO layers can imply the adaptation on the number of active antenna related elements or not.
Proposal 7: Introduce an antenna adaptation related parameter into CSI framework to avoid CSI mismatch.
Proposal 8: The UE performs measurement and report for the SS/PBCH with default antenna assumption based on its capability signaling.
Proposal 9: Measurement gap for SS/PBCH measurement should take into account antenna switching delay.
Proposal 10: For PUSCH and SRS, the UE is not expected to be indicated antenna port index larger than the maximum number of MIMO layers configured for the BWP.


	R1-1908550 Discussion on MIMO layer/number of antenna adaptation LG Electronics

	Observation 1
Reducing maximum number of DL MIMO layers may not guarantee the UE can reduce its number of active RX antenna ports or how many RX antenna ports it can deactivate since the UE doesn’t know what the network’s target performance for DL reception is.
Observation 2
Network may not be able to decide whether/how it should adapt the UE’s maximum number of DL MIMO layers, without knowing what the UE’s DL reception performance will be after adapting the maximum number of MIMO layers.
Proposal 1
Support UE’s CSI feedback based on candidate number(s) of maximum DL MIMO layers which is(are) different from that configured for the current activated BWP, for the purpose of dynamic adaptation of the UE’s DL MIMO configuration.
Proposal 2
Support independent configuration of maximum number of DL MIMO layers for each BWP configured to the UE for a serving cell.

	R1-1908607 Power saving scheme with UE adaptation to maximum MIMO layer CATT

	· Proposal 1:  The resource allocation and MCS assignment at the gNB scheduler should take into account UE adaptation to the MIMO layers when the rank is low.  
· Proposal 2:  The maximum number of MIMO layers configured by RRC should be per BWP instead of per cell.  

	R1-1908658	Discussion on UE adaptation to maximum number of MIMO layers	Intel Corporation

	Observation 1: Most common use of maximum number of MIMO layers adaptation is switching between 2 and 4.
Observation 2: Maximum number of MIMO layers can be jointly adapted with BWP switching.

Proposal 1: Support per BWP configuration for maximum number of MIMO layers. 
Proposal 2: Reuse Rel-15 BWP adaptation framework for dynamic adaptation of maximum number of MIMO layers.
· Explicit indication of maximum number of MIMO layers in DCI is not supported

Proposal 3: Maximum number of MIMO layers set in per BWP configuration should not exceed the maximum number of MIMO layers configured per CC.
Proposal 4:  Soft buffer size at the UE may depend on maximum value of maxRank across all BWPs of the serving cell, if maxRank is introduced per BWP.


	R1-1908873 Discussion on per-BWP MIMO layer configuration	CMCC

	Proposal 1. Per-BWP maximum MIMO layer configuration could be supported when it can provide remarkable power saving gain than only different MIMO layer configuration for initial/default BWP. Otherwise, only different maximum MIMO layer configuration for initial/default BWP is enough.

	R1-1909341 Adaptation of maximum number of DL MIMO layers	Nokia, Nokia Shanghai Bell

	Proposal: Allow the configuration of maximum number of MIMO layers per BWP.
Observation: Consider whether any adjustments are needed to PDSCH configuration and CSI reporting configuration interaction in case of restricted maximum number of MIMO layers. 

	R1-1909140	MIMO layers configuration per BWP	Ericsson

	Observation 1	Rel-15 supports per-serving cell maximum MIMO layer configuration for DL and UL through parameters maxMIMO-Layers of PDSCH-ServingCellConfig and PUSCH-ServingCellConfig respectively.
Observation 2	Rel-15 supports per-BWP maximum MIMO layer configuration for UL codebook-based operation through the parameter maxRank of pusch-Config.
Proposal 1	Per-BWP maximum MIMO layer configuration is supported in Rel-16.
Proposal 2	Per-BWP maximum MIMO layer configuration is introduced for downlink and for UL non-codebook-based operation.

	R1-1909277	Adaptation of maximum number of MIMO layers	Qualcomm Incorporated

	Observation 1. Adaptation of the number of receive antennas based on the max number of MIMO layers is up to UE’s implementation.
Observation 2. BWP framework can enable low latency and dynamic adaptation of maximum number of MIMO layers via BWP-switching.
Observation 3. Extending max MIMO layers to per-BWP specification and not limited to initial/default BWP is a more general and flexible solution. 
Observation 4. Additional time for MIMO layer adaption may be needed on top of BWP switching time.
Proposal 1. Configuration of maximum number of MIMO layers should be extended to a per-BWP configuration.  The RAN1 agreement of introducing a per-BWP RRC parameter indicating maximum number of MIMO layers for PDSCH should be adopted in Rel-16.


	R1-1909220	Discussion on UE adaptation to maximum number of MIMO layers	OPPO

	Proposal 1: Per-BWP MIMO layer configuration should be supported for UE power saving.
Proposal 2: Power saving signal is used to trigger BWP switching and MIMO layer adaptation outside the active time.

	R1-1909060	Maximum MIMO layer adaptation for UE power saving	Apple Inc.

	Proposal 1
· Support different maximum number of MIMO layers for initial / default BWP.
Proposal 2
· NR supports configuring maximum number of MIMO layers per BWP per CC.
Proposal 3
· When UE has received BWP switching indication requiring max MIMO layer switching, if the required maximum MIMO layer switching time is longer than BWP switching delay, then the UE is not expected to transmit or receive for max MIMO layer switching delay from the slot where UE received the DCI with BWP switching indication.

	R1-1909038	MIMO Layer Adaptation for UE Power Saving	InterDigital, Inc.

	Proposal 1: per BWP MIMO layer configuration is supported. 
Proposal 2: Study the UE procedures to correctly interpret the antenna ports bit field in the DCI when switching to a new BWP.

	R1-1908978	MIMO layer adaptation for NR power saving	Panasonic

	Observation 1: If channel condition is not good, reducing antenna number will impact coverage performance and extend reception/transmission period thus is not beneficial to achieve power saving gain.
Observation 2: Traffic with large arrival packet size is not suitable for antenna or layer number restriction.
Observation 3: Scenarios with low traffic arrival rate, small packet size and good channel condition is potentially suitable to apply MIMO layer and antenna number adaptation to achieve power saving gain.
Observation 4: The power saving performance of the UE adaptation to the number of MIMO layers or antennas deeply depends on the traffic characteristic and channel condition.
Observation 5: The UE adaptation of the number of MIMO layers is beneficial to apply in the scenario that traffic characteristic and channel condition are stable and stay long enough in “power saving friendly zone”.
Proposal 1: RRC configuration of the maximum layer and antenna number could be supported. The current layer restriction in the specification is the starting point.
Proposal 2: If new signaling of maximum MIMO layer indication is introduced for power saving, the UE behaviour of the adaptation should be discussed.
Proposal 3: For downlink case, the UE assistance information in support of the MIMO layer and antenna domain adaptation is not supported. For uplink case, the UE assistance information could be studied, which can be considered in the next release.

	R1-1909151	UE adaptation to maximum number of MIMO layers	Motorola Mobility, Lenovo

	Proposal 1: Do not define per-BWP MIMO layer configuration.
Proposal 2: Study mechanisms to minimize interruption to URLLC operation on a serving cell due to BWP switching on another serving cell  

	R1-1908942	Consideration on UE adaptation to maximum number of MIMO layers	Spreadtrum Communications

	Proposal 1: The max number of layers can be at least semi-statically configured in BWP level.
Proposal 2: If the max number of MIMO layers can be dynamically configured in BWP level by PDCCH-based power saving signal/channel, a candidate set of max number of MIMO layers should be semi-statically configured in BWP level. 
Proposal 3: The existing UEAssistanceInformation IE can be considered as a reference to design UE assistance information on maximum number of MIMO layers.
Proposal 4: The number of RX antennas for DL data reception is transparent to the network.




[bookmark: _Toc529948046]Summary of the previous agreements
RAN WG1#98, Prague
	void



[bookmark: _Toc529948047]Work Item Description
NR_UE_pow_sav-Core; WID in RP-191607. The objectives are as follows
	The objective is to specify the UE power saving techniques with UE adaption in achieving UE power saving.  The power saving technique should address latency and performance in NR as well as network impact.  The objective of the UE power saving includes the following,

2) Specify power saving techniques with PDCCH-based power saving signal/channel triggering UE adaptation in RRC_CONNECTED mode [RAN1, RAN2, RAN4] 

a) Specify procedures triggering a MAC entity to “wake up” to monitor PDCCH at reception of the PDCCH-based power saving signal/channel for the next occurrence(s) of the drx-onDurationTimer [RAN2, RAN1]

NOTE: Any change of PDCCH channel coding and payload interleaver is not in the scope

b) Specify the procedure of cross-slot scheduling power saving techniques  [RAN1, RAN4]

NOTE: The procedure is in addition to Rel-15 cross-slot scheduling procedure

3) Specify the power saving techniques of UE adaptation to the maximum number of MIMO layers [RAN1, RAN2, RAN4]
a) Specify configuration of a different MIMO layer configuration of the initial/default BWP compared with other BWPs of a Serving Cell.  [RAN2, RAN4]
i) Discuss whether to also extend this to define per-BWP MIMO layer configuration [RAN1, RAN2] 

b) Evaluate if switching and interruption times for UE dynamic adaptation to the maximum number of MIMO layers are needed and which case assuming a relationship between the number of RF ports and the MIMO layer configuration [RAN4]

NOTE: Switching on/off the RF is part of the evaluation

4) Specify a mechanism for a UE to indicate its preference of transitioning out of RRC_CONNECTED state. [RAN2]

5) Specify, if agreed, the mechanism to provide UE assistance information [RAN2, RAN1]:
· Study and select among the following UE assistance information for RAN2 by RAN#85:
power preferred information (baseline LTE PPI in a well-defined manner) and UE's preference on C-DRX, BWP and SCell configuration [RAN2].
NOTE: additional UE assistance information for RAN1-specific power saving techniques to indicate what setting of parameters related to this Work Item will lead to power savings for the UE can be included if agreed in RAN1.  

6) Specify network-configured mechanism to relax intra and inter-frequency RRM measurement for neighbour cells for RRC_IDLE/INACTIVE with minimal mobility performance impacts [RAN2, RAN4]
a) [bookmark: _Hlk10649837]Specify RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing the number of cells/carriers to be measured [RAN4, RAN2]
b) Define triggering criteria for the UE to move between relaxed and normal RRM measurements, that considers at least if UE is not at cell edge, or if UE is stationary or with low mobility [RAN2, RAN4].
i) Evaluate and specify requirements (if needed) depending on RAN2 criteria [ RAN4]

NOTE: No new measurement quantities should be introduced 
Note: 
The following objective may be considered in RAN#85 pending progress on SCell dormant behaviour and will be re-evaluated in RAN#85
· Study and specify (if agreed) power saving techniques to reduce PDCCH monitoring on activated SCells for CA and DC (EN-DC in particular).  
· Solutions (e.g. power saving signal/channel, enhancing Rel-15 DRX procedure) are to be discussed
· Enhancements to Rel-15 DRX procedure can be studied further if they do not violate the general principle of single DRX configuration per MAC entity
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