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Introduction
[bookmark: _Toc525997561]In 3GPP TSG RAN #80 meeting, a New SID: Study on UE power saving in NR was approved [1]. In RAN1 #94bis, the agreements of potential techniques for UE power saving were achieved as follow [2].  
	Agreements:
At least the following power saving techniques are to be further studied (including detailed scheme, performance, complexity, overhead, etc.)
· Time domain 
· Cross-slot scheduling – enhancement from Rel-15
· Multi-slot scheduling 
· Slot aggregation– enhancement from Rel-15
· DRX configuration – C-DRX enhancement
· Dynamic Adaptation in configuration
· Adaptive parameters 
· Frequency domain 
· BWP – enhancement of dynamic switching from Rel-15
· RS (including SRS) configuration for channel tracking, CSI measurements etc.
· Efficient configuration/switching 
· Association with DRX
· CA/DC
· Quick activation/de-activation (e.g.,L1 signaling, MAC signaling) 
· Efficient configuration of SCell
· E.g., Power saving with CSI/RRM measurements and beam management only but no PDCCH monitoring before activation (SCell dormancy) 
· Antenna domain 
· Antenna adaptation
· Adaptation of number of panels/antenna with consideration of aspects, such as CSI measurements (for both Rx/Tx) 
· Adaptation multi-antenna processing 
· UE processing time 
· Adaptation in UE processing time 
· Timeline relaxing of UE processing 
· Reduce PDCCH Monitoring
· Reduced number of PDCCH processing
· Further reduce the number of PDCCH blind decoding 
· Adaptation in CORESET, search space, PDCCH candidate, AL, CCE, DCI formats/RNTI monitoring
· UE/Network Assistant Information 
· Adaptive configured parameters 
· Association with C-DRX
· Network assistance
· Decoupling of DL and UL grant 
· Configured RS for channel tracking and estimation 
· Assistant information for adaptation
· UE assistance:  UE assistant information/feedback used for adaptation in some domains
· Adaptation profile 


In this contribution, the deployment scenarios for power saving is discussed. And, aspects of time domain, DRX configuration, frequency domain, antenna domain, UE processing time, reducing PDCCH monitoring for UE adaptation to the traffic characteristics are discussed. 
Deployment Scenario
The introduction of potential techniques of power saving not only brings the benefit of lower power consumption, it is possible that these potential techniques will lead to both the performance degradation of the NR network and the issue of backward compatibility with the legacy Rel-15 NR system. For example, the reduction of the number of receiver antennas may affect the coverage of cell edge UE, the application of power saving signals may lead to larger network latency, the reduction of the number of blind decoding of PDCCH may lead to high block probability, and so on.
Proposal 1: The study of potential techniques of power saving should consider the influence to NR system, such as performance degradation and backward compatibility.  
In order to mitigate influence to legacy NR system, gNodeBs should have the flexibility to select some suitable power saving techniques out of all candidates [2] according to the current situation. Furthermore, in order to adapt to traffic, channel and interference variation, gNodeBs also should be able to select suitable parameters for different potential techniques of power saving. Therefore, some suitable potential techniques should be selected flexibly and conditionally by gNodeBs to minimize the influence to the legacy system.
Proposal 2: Potential power saving techniques should provide enough flexibility and configurability for gNodeBs to minimize the influence to existing system.
As we all know, in Rel-15 NR system, the functionality of DRX is one technology to reduce power consumption, and the functionality of DRX is configured by gNodeBs, that is to say, gNodeBs can decide whether to perform DRX functionality. Naturally and similarly, the potential techniques of power saving should also obey the rule. Therefore, the functionality of Rel-16 potential techniques should be configurable for gNodeBs, and gNodeBs have the flexibility to decide whether these potential techniques are used or not. The following potential techniques in [2] were agreed for UE power saving study: time domain, DRX configuration, frequency domain, antenna domain, UE processing time, and reducing PDCCH Monitoring. 
It can be easily seen that the reduction in UE power consumption may have a trade-off with latency and hence may cause latency issue especially in the scenario with stringent latency requirements, such as URLLC, especially when time-domain power saving techniques are applied. The latency of up to 1 ms could be barely sufficient in some cases. And, more strict latency requirement may be targeted in Rel-16 URLLC. If the factors such as baseband processing, RF retuning time, queuing time and so on were taken into account, it would be more difficult to fulfil the requirement in scenarios demanding stringent latency. For potential techniques of time domain or DRX configuration for power saving, the power consumption is reduced at the some cost of latency. For potential techniques of frequency domain or antenna domain for power saving, considering the switching time from inactive state or dormant state to active state, it may be hard to satisfy the requirement of URLLC. 
Observation 1: If the power saving techniques with additional time latency are supported for power saving, it would be more difficult to fulfil stringent latency requirement for scenarios, such as URLLC.
Proposal 3: The power saving schemes should be carefully considered in scenario with stringent latency requirement, such as URLLC.
Discussion on power saving from adaptation aspects
Time domain
Cross slot scheduling 
In NR Rel-15, the operation of cross slot scheduling have been supported, which is defined by the parameter of k0. Any value of {0,..,32} can be set for k0 in PDSCH-TimeDomainResourceAllocation IE. If the value of k0 is larger than zero, the PDSCH will arrive after k0 slots, which can be called cross slot scheduling. Otherwise, if the value of k0 is equal to zero, the PDSCH and PDCCH will be allocated at the same slot. Several PDSCH-TimeDomainResourceAllocation IEs are defined and included in a parameter of PDSCH-TimeDomainResourceAllocationList IE. If all the values of k0 are configured larger than zero in the PDSCH-TimeDomainResourceAllocationList IE, UE can make assumptions that it is configured for cross slot scheduling and UE can stop receiving the remaining OFDM symbols of the slot for reducing power consumption. Meanwhile, the parameter of k2 in PUSCH-TimeDomainResourceAllocation IE can be set larger than zero for cross slot scheduling of PUSCH. 
In NR Rel-15, cross slot scheduling for downlink or uplink has been supported. And, gNB is able to set a proper time domain scheduling parameter by balancing power saving gain with latency/throughput requirement based on the traffic characteristics or UE types (URLLC, eMBB, mMTC). In [3], the cross slot scheduling has power saving gain of 15% for VoIP and 26% for FTP compared with same slot scheduling. 
Observation 2: Cross slot scheduling for downlink and uplink have been supported for NR Rel-15.
Centralized scheduling
If the data streams from different services or applications need to be transmitted synchronously for a UE, they can be scheduled to the same slot (cross slot scheduling may be used). We can call it as centralized scheduling. With the centralized scheduling, UE can detect and receive only one slot for PDSCH which may be helpful for power saving. An example for centralized scheduling is shown in Figure 1, where 3 PDSCH are scheduled intensively at slot 4. Since the PDSCH is processed intensively at the same slot, power consumption might be reduced. 
[image: ]
Figure 1 Example of centralized scheduling
For eMBB scenario, a large amount of data packets for an application may be transmitted to UE. It might need to be segmented into several transport blocks. And, each transport block is transmitted by a pair of PDCCH and PDSCH for legacy way. Therefore, it is possible to use one PDCCH to indicate the allocations of more than one PDSCH, which can be named as multi-slot scheduling for centralized scheduling. As shown in Figure 2, the scheduling allocations of PDSCH 0, and PDSCH1 are indicated by a PDCCH at slot 0. UE only needs to wake up 3 times: monitoring PDCCH at slot 0, receiving PDSCH 0 at slot 2, and PDSCH 1 at slot 3. And, the lower power consumption might be made compared with legacy scheme. 
[image: ]
Figure 2 Example of multi-slot scheduling
Proposal 4: Cross slot scheduling and centralized scheduling can be considered for UE power saving.

DRX configuration
For RRC_CONNECTED mode, DRX (Discontinuous Reception) operation is used in both LTE and NR for power saving. The DRX operation aims to skip the PDCCH monitoring occasion of no uplink/downlink grant and reduce the unnecessary power consumption. During DRX operation, UE is able to enter in deep sleep state for long inactive (off duration) time or light sleep for short inactive time. And, UE needs to wake up to monitor the channel at active state (on duration). 
An example of C-DRX operation is shown in Figure 3 with DRX parameters of {drx-InactivityTimer = 3 ms, drx-onDurationTimer = 2 ms, drx-ShortCycle = 5 ms, drx-LongCycleStartOffset = [10 ms, 0 ms], drx-ShortCycleTimer = 6}. For the slot location of {0, 0}, a UL/DL scheduling is granted. Then, a drx-InactivityTimer is triggered and last for 3 slots (drx-InactivityTimer = 3 ms). UE keeps monitoring the PDCCH until the Inactivity Timer expires. When the drx-InactivityTimer expires, the UE can go into sleep state and power consumption reduction can be achieved. A drx-onDurationTimer is configured for each DRX cycle. As shown in Figure 3, the DRX operation starts from slots of {0, 0} with cycle of 5 slots (drx-ShortCycle = 5 ms). During the drx-onDurationTimer period, a UE shall monitor the PDCCH. A long DRX cycle will be triggered after 6 short DRX cycles (drx-ShortCycleTimer = 6). The “Inactivity Timer” shall be restarted when there is a new data transmission or UL/DL scheduling. 
[image: ]
Figure 3 Example of C-DRX operation
The duty ratio of onDurationTimer and drx-InactivityTimer may directly affect the UE active time and power consumption. For small duty ratio of onDurationTimer and drx-InactivityTimer, it brings about low power consumption for most PDCCH monitoring occasions could be skipped while it may result in transmission latency. Conversely, large duty ratio of onDurationTimer and drx-InactivityTimer leads to more power consumption. For power saving, gNB should carefully configure the following DRX parameters for UE according to the characteristics of traffic: drx-onDurationTimer, drx-InactivityTimer, drx-LongCycleStartOffset, drx-ShortCycle, drx-ShortCycleTimer, etc. The range of values supported by drx-onDurationTimer are 1/32 ms to 1600 ms. Some values of DRX parameters are shown in Table 1. 
Table 1 Values of some DRX parameters
	Items
	Values

	drx-onDurationTimer
	1 ms, 2 ms, 3 ms, 4 ms, 5 ms, 6 ms, 8 ms, 10 ms, 20 ms, 30 ms, 40 ms, 50 ms, 60 ms, 80 ms, 100 ms, 200 ms, 300 ms, 400 ms, 500 ms, 600 ms, 800 ms, 1000 ms, 1200 ms, 1600 ms

	drx-InactivityTimer
	0 ms, 1 ms, 2 ms, 3 ms, 4 ms, 5 ms, 6 ms, 8 ms, 10 ms, 20 ms, 30 ms, 40 ms, 50 ms, 60 ms, 80 ms, 100 ms, 200 ms, 300 ms, 500 ms, 750ms, 1280 ms, 1920ms, 2560ms

	drx-LongCycleStartOffset
	10 ms (0..9), 20 ms (0..19), 32 ms (0..31), 40 ms (0..39), 60 ms (0..59), 64 ms (0..63), 70 ms (0..69), 80 ms(0..79), 128 ms (0..127), 160 ms (0..159), 256 ms (0..255), 320 ms (0..319), 512 ms (0..511), 640ms (0..639), 1024 ms (0..1023), 1280 ms (0..1279), 2048 ms (0..2047), 2560 ms (0..2559), 5120 ms (0..5119), 10240 ms (0..10239)

	drx-ShortCycle
	2 ms, 3 ms, 4 ms, 5 ms, 6 ms, 7 ms, 8 ms, 10 ms, 16 ms, 16 ms, 20 ms, 30 ms, 32 ms, 35 ms, 40 ms, 64 ms, 80 ms, 128 ms, 160 ms, 256 ms, 320 ms, 512 ms, 640 ms

	drx-ShortCycleTimer
	0..31



However, the existing DRX configuration in Rel-15 might not meet different requirements for NR scenarios, such as fast switching for different UE traffic (stringent latency for URLLC and relaxed latency for eMBB). Since the PDCCH is monitored only at on duration state, it result in transmission latency. The DRX operation switching is indicated by high layer. The transition time may be very long. For the DRX enhancement in Rel-16, dynamic indicator for DRX parameters can be further studied, such as configured/switched by L1 signalling and other flexible DRX indications. And, latency and overhead should be taken into consideration for DRX enhancement. 
Observation 3: The existing DRX configuration in Rel-15 may not meet different requirements for NR, such as stringent latency for URLLC and relaxed latency for eMBB. 
Proposal 5: DRX enhancement can be studied for UE pwoer saving for Rel-16.

Frequency domain
BWP
The maximum bandwidth for NR is 100MHz for FR1 and 400MHz for FR2. Bandwidth parts (BWP) operation has been introduced and supported for NR in Rel-15. Up to 4 BWPs for uplink or downlink can be semi-statically configured for a UE. Different numerology configurations are set for each BWP and the BWP can be dynamically indicated with the use of DCI . 
When an active data is transmitted, a BWP as close as possible to maximum effective BWP should be configured for UE. Wherein maximum effective BWP is equal to min{BWP of active data required, max BWP supported by UE}.  Appropriate BWP can be configured for UE power saving according to the size of data for power saving. With an appropriate BWP and less transmission times, UE has more chance to enter into sleep state and the number of PDCCH monitoring occasions is reduced. For the case of no active data transmission, the UE goes back on default BWP or initial BWP whose bandwidth is small. BWP operation is an efficient and mature power saving technique in Rel-15. 
Observation 4: BWP operation is an efficient and mature power saving technique in Rel-15. 
For UE power saving, smaller BWP can be further studied for Rel-16 and it can be treated as default BWP. Then, since UE is scheduled within a smaller bandwidth when it falls back on default BWP, the power consumption for UE may decrease a lots. Lots of very small data packets are transmitted for applications, such as WeChat. The BWP with very small bandwidth is very suitable for these type of applications and low power consumption might be achieved. Therefore, it is possible to define a power saving BWP whose bandwidth is very small. The longest transition time for different BWP is 2 ms for NR. Faster BWP adaptation to traffic can be studied further for BWP enhancement. 
Proposal 6: BWP enhancement can be studied further for power saving, such as smaller default BWP and faster BWP switching.
According to NR Rel-15, the BWP adaptation timing mechanism and the DRX operation work independently. When the UE enters the OFF duration state according to the periodic configuration, the BWP adaptation timer may not expire at this time, such that the UE still works within the active BWP. Although the OFF duration state of DRX is started, the BA timer continues. After the BA timer expires, the UE switches from the active BWP to the default BWP. Before entering the next ON duration, the BA timer has expired already. Then, the UE has to switch to an active BWP during the ON duration. The switching will bring transition delay as shown in Figure 4. 
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Figure 4 DRX operation timeline and BWP operation timeline
The independent operation of the BA timing mechanism and the DRX mechanism will bring inflexibility of the BWP handover and affect the power saving effect at the UE. A mutual coupling relationship can be considered between a DRX and a BA timing, which can reduce the transition delay in some scenario. In the OFF duration, some unnecessary BWP switching can be avoided by adjusting the BA timing. The UE can work on an active BWP when it enters in an ON duration.
Observation 5: The independent operation of BWP adaptation and DRX will bring inflexibility of the BWP switching and UE power consumption. 
The DRX’s ON duration and OFF duration are switched according to a high-layer configuration. Figure 5 illustrates an exemplary relationship between a BA timer and DRX operation. When the UE can go to sleep at an OFF duration. At this time, the UE may not perform data transmission, and thus does not have power consumption of data transmission.  Therefore, there is almost no difference in power consumption between working within an active BWP or working within a default BWP. When the UE is at an ON duration, the power consumed by UE to work on the active BWP will be much greater than the power consumed on the default BWP. The original intention of the BA timing mechanism is to prevent the UE from working on the active BWP when there is no transmission requirement, and to reduce the power consumption by switching to the default BWP. For example, the UE increases the BA timer on a first frequency range (FR1) at intervals of 1 ms or increases the BA timer on a second frequency range (FR2) at intervals of 0.5 ms.
However, when the UE is at an OFF duration, the power consumption between the active BWP and the default BWP do not differ too much. Compared with the UE in the ON duration, the desire or requirement for the UE to save power by switching to the default BWP is not so strong. The increasing rate or running speed of the BA timer can be appropriately slowed down in the OFF duration, such that the UE is on the active BWP for a longer time. For example, the UE increases the timer at intervals of N*1ms on FR1 or increases the timer at intervals of N*0.5ms on FR2, where the value of N can be configured by a high layer signaling or fixed to a constant, as shown in Figure 5. 
Compared with the BA timer with a normal speed increment, the UE can directly work within the active BWP when the UE enters the ON duration after the OFF duration. This saves the time and power consumption for switching from the default BWP to the active BWP. At the same time, this avoid a situation when a too long OFF duration for DRX is configured so that the UE cannot enter the default BWP for a long time. Therefore, at OFF Duration, slowing down the BA timer’s increasing speed can provide a better power saving.

[image: ]
Fig 5 Enhancement for DRX timing and BWP adaptation timing
Proposal 7: Mutual coupling relationship between DRX operation and BWP adaptation timing should be studied further for power saving. 

CA/DC
Generally, for carrier aggregation (CA), most data may be transmitted on primary carrier component (PCC). If a secondary carrier component (SCC) is activated while no data is transmitted, the UE also has to monitor the PDCCH besides performing CSI measurements / reports which may result in unnecessary power consumption. If a SCC is deactivated, then the UE does not need to perform CSI measurements / reports and PDCCH monitoring which may reduce power consumption for UE. However, when SCC is needed to be activated, switching latency may be long for CSI measurement and beam management. And, for intra-band and inter-band CA may have diffident power consumption. 
When a large data packet needs to be transmitted, CA operation should be enabled for fast completion of data transmission. And, if the data transmission is finished, the SCell is able to go into inactive state as soon as possible for power saving. When small data packet or no data is transmitted, fast release of CA is needed for power consumption reduction. In NR Rel-15, the SCell is activated (or deactivated) by a MAC CE. Therefore, the latency for CA/DC activation (or deactivation) is very long. Since the CSI measurement/reporting of SCell, beam management and timing-frequency synchronization may be done before the SCell is applied for data transmission. For a burst traffic data (e.g., video or file download), the CA/DC activation may not be triggered quickly for transmission. It is preferable that the SCell can be activated dynamically by DCI. And, if the data is transmission is finished, CA operation should be disabled rapidly for power saving. For more power saving gain for adaptation to traffic, further study is required on fast CA/DC activation and deactivation. For example, dormant SCell state can be considered for further study. For dormant SCell state, relaxing or sparser CSI measurements / reports also are operated and PDCCH monitoring can be skipped for UE. 
Observation 6: The power is consumed for CSI measurements / reports and PDCCH monitoring when CA/DC is enabled while there is no data transmitted.
Proposal 8: CA/DC enhancement can be studied further, such as fast SCell activation and deactivation.

Antenna domain
Antenna adaptation
One technology requiring significant UE power consumption is MIMO operation. Several different aspects contribute to power consumption in MIMO operation including
· Multi-panel CSI/beam measurement: In NR beam management and CSI acquisition, UE may need to use multiple antenna panels to measure CSI or beam information. The utilization of multiple panels can enable beam sweeping across multiple UE panels. However, multi-panel measurement is not always needed.  Using multiple UE antenna panels for beam measurement would cost large power consumption, and panel switching or multi-layer transmission is not always possible according to the channel variation. Therefore, it is not power efficient to keep all the UE panels on for beam measurement.
· Multi-layer data reception: Using multiple DL DMRS ports can enable multi-layer DL transmission for SU throughput performance. However, the DCI based port indication is adaptive to the channel variation and MU scheduling. gNB can schedule MU transmission with one layer for each UE in the MU group. Hence the multi-layer transmission is not always the best choice even the channel allows multi-layer. As the port indication is quite dynamic, UE may need to turn on all the Rx antennas even single-layer transmission is scheduled, which can cause large UE power consumption unnecessarily.
· Multi-port UL transmission: Similar to the above two aspects, in UL transmission, multiple SRS/DMRS ports would cause large UL transmission power consumption with limited performance gain sometimes. 
For the above power consumption aspects, it would be helpful to let UE turn off some antenna ports/panels. For example, gNB can inform UE to activate or de-activate some non-useful ports/panels through dynamic L1 or L2 signaling. Further, UE may need to report some information so that gNB can make a proper decision considering performance, power consumption and latency. If UE needs to activate some non-active ports/panels, the network needs to guarantee a tolerable latency for UE turning on some modules. In Rel-15 NR, the standard does not well support any scheme to enable UE or gNB to efficiently turn on-off or activate/deactivate any antenna group. It lacks coordination between UE and gNB for antenna panel/port activation/deactivation. It would be useful to study antenna group activation or deactivation mechanism in Rel-16.
Proposal 9: The aspects of activating/de-activating some UE antenna panels/ports for CSI/ beam measurement, DL data reception and UL transmission can be studied.

Reducing PDCCH Monitoring
Reduced number of PDCCH processing
[bookmark: _GoBack]During the state of PDCCH-only monitoring (case of no active data transfer), not only PDCCH blind decoding leads to power consumption, baseband procedure (synchronization / timing, DMRS, demodulation, etc) and radio frequency procedure (receiving, filtering, etc) also contribute the power consumption. In most cases, a UE wakes up with no data transferred and most of UE’s power is consumed by PDCCH monitoring. Some method of PDCCH processing reduction can be further studied for power saving. Reduction of the number of PDCCH blind decoding might be limited. The parameters in search space can be considered for UE power saving. Such as, the PDCCH monitoring slot periodicity and PDCCH monitoring slot duration. If periodicity in monitoringSlotPeriodicityAndOffset IE in search space is too large and the value of duration IE in search space too is small, UE can skip most of PDCCH monitoring while resulting in negative effect of latency. Other parameters such as CORESET, PDCCH candidate, AL, CCE, DCI formats/RNTI monitoring can be used to reduce the number of PDCCH monitoring. In order to obtain more power saving gain by reducing PDCCH monitoring, they should be further studied jointly. Nevertheless, implementation, flexibility, compatibility, User experience, etc introduced by those potential parameters should be taken into consideration.
Observation 7: In most cases, UE wakes up without grant and a great proportion of power is consumed by PDCCH-only monitoring. 
Proposal 10: Following candidate solutions can be jointly studied for PDCCH monitoring enhancement: CORESET, search space, PDCCH candidate, AL, CCE, DCI formats/RNTI monitoring, etc. 
However, the similar functionality as PDCCH monitoring reduction is also supported by DRX operation, as described in section 3.2. The PDCCH monitoring slot periodicity supported by monitoringSlotPeriodicityAndOffset IE ranges from 1 slot to 2560 slots for search space, while the cycle ranges from 2 ms to 10240 ms for DRX operation. And, the PDCCH monitoring slots duration supported by duration IE ranges from 2 slot to 2559 slots for search space, while the drx-onDurationTimer IE ranges from 1 ms to 1600 ms and drx-InactivityTimer IE ranges from 0 ms to 2560 ms for DRX operation. It is observed that the functionalities of DRX operation and search space are similar. Therefore, the search space configuration and DRX operation may be further studied jointly. 
[bookmark: OLE_LINK1]Observation 8: The functionalities of DRX operation and search space are similar. 
Conclusion
The following observations and proposals have been made:
Observation 1: If the power saving techniques with additional time latency are supported for power saving, it would be more difficult to fulfil stringent latency requirement for scenarios, such as URLLC.
Observation 2: Cross slot scheduling for downlink and uplink has been supported for NR Rel-15.
Observation 3: The existing DRX configuration in Rel-15 may not meet different requirements for NR, such as stringent latency for URLLC and relaxed latency for eMBB. 
Observation 4: BWP operation is an efficient and mature power saving technique in Rel-15. 
Observation 5: The independent operation of BWP adaptation and DRX will bring inflexibility of the BWP switching and UE power consumption. 
Observation 6: The power is consumed for CSI measurements / reports and PDCCH monitoring when CA/DC is enabled while there is no data transmitted.
Observation 7: In most cases, UE wakes up without grant and a great proportion of power is consumed by PDCCH-only monitoring. 
Observation 8: The functionalities of DRX operation and search space are similar. 
Proposal 1: The study of potential techniques of power saving should consider the influence to NR system, such as performance degradation and backward compatibility.  
Proposal 2: Potential power saving techniques should provide enough flexibility and configurability for gNodeBs to minimize the influence to existing system.
Proposal 3: The power saving schemes should be carefully considered in scenario with stringent latency requirement, such as URLLC.
Proposal 4: Cross slot scheduling and centralized scheduling can be considered for UE power saving.
Proposal 5: DRX enhancement can be studied for UE pwoer saving for Rel-16.
Proposal 6: BWP enhancement can be studied further for power saving, such as smaller default BWP and faster BWP switching.
Proposal 7: Mutual coupling relationship between DRX operation and BWP adaptation timing should be studied further for power saving. 
Proposal 8: CA/DC enhancement can be studied further, such as fast SCell activation and deactivation.
Proposal 9: The aspects of activating/de-activating some UE antenna panels/ports for CSI/ beam measurement, DL data reception and UL transmission can be studied.
Proposal 10: Following candidate solutions can be jointly studied for PDCCH monitoring enhancement: CORESET, search space, PDCCH candidate, AL, CCE, DCI formats/RNTI monitoring, etc.
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