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Introduction
In RAN#94, it was agreed to start a Rel 18 SI on network energy savings (latest WID in [1]), with the following objectives. 
1. Definition of a base station energy consumption model [RAN1]
· Adapt the framework of the power consumption modelling and evaluation methodology of TR38.840 to the base station side, including relative energy consumption for DL and UL (considering factors like PA efficiency, number of TxRU, base station load, etc), sleep states and the associated transition times, and one or more reference parameters/configurations.

2. Definition of an evaluation methodology and KPIs [RAN1]
· The evaluation methodology should target for evaluating system-level network energy consumption and energy savings gains, as well as assessing/balancing impact to network and user performance (e.g. spectral efficiency, capacity, UPT, latency, handover performance, call drop rate, initial access performance, SLA assurance related KPIs), energy efficiency, and UE power consumption, complexity. The evaluation methodology should not focus on a single KPI, and should reuse existing KPIs whenever applicable; where existing KPIs are found to be insufficient new KPIs may be developed as needed.
Note: WGs will decide KPIs to evaluate and how.

3. Study and identify techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception, which may include:
· How to achieve more efficient operation dynamically and/or semi-statically and finer granularity adaptation of transmissions and/or receptions in one or more of network energy saving techniques in time, frequency, spatial, and power domains, with potential support/feedback from UE, and potential UE assistance information [RAN1, RAN2]
· Information exchange/coordination over network interfaces [RAN3]
Note: Other techniques are not precluded

The study should prioritize idle/empty and low/medium load scenarios (the exact definition of such loads is left to the study), and different loads among carriers and neighbor cells are allowed. 

In this paper, we provide input for the third objective, i.e., potential techniques on gNB and UE side which can improve network energy savings, with the emphasis that the underlying techniques should prioritize No-, Low- and Medium-load scenarios.
Such techniques include efficient dynamic and/or semi-static adaptation of transmission/reception operations in time, frequency, spatial and power domains including potential information exchange between various network nodes and assistance information from UEs. Some of such RAN1 related techniques are discussed in the current paper.
Discussion 
In this contribution we present various techniques in different domains that could aid in network energy savings. The discussion is mainly relevant to the baseband unit and the radio related equipment which are the components that contribute most to the total consumed network energy. 

Spatial domain energy saving techniques

gNBs with active antenna systems generally employ a large number of antenna elements arranged in subarrays as exemplified below: 


Figure 1: Exemplary antenna arrangement of a gNB with an active antenna system including subarrays of four antenna elements with two polarizations.
Each subarray is then typically connected to two transceiver chains, where each transceiver chain is further connected to one of the polarizations.


Figure 2: A typical setup where each polarization of the subarray is connected to a separate Rx/Tx chain.
It is quite common that such gNBs are equipped with 64 and above such Rx/Tx chains, and more are foreseen in the future, especially at higher frequencies. The energy consumed by the multitude of these transceiver chains stands for a major part of total consumed network energy. 
For efficient beam management, this also results in a higher number of reference signal transmissions such as CSI-RSs which in turn, due to excessive number of radio wakeups, is quite energy consuming. Not all UEs in connected mode benefit from all these transmissions and activated transceiver-related circuits, e.g., when the UEs are close enough to the gNB, or when the load is low or medium and thus the capacity which is provided by the higher number of antennas is underutilized. Savings can be achieved by muting a portion of the transceivers whereby the involved circuitry is turned off. 
It shall be noted that having the proper input in the network for optimal decision for turning back ON the necessary transceiver chains is just as important as being able to dynamically turn them OFF. For this point, we think that the UEs could assist in efficient decision making. For example, the gNB may, still maintain certain reference signals active so that the UEs could then, based on assessments on these reference signals, provide feedback/assistance to the gNB for optimal muting/unmuting scheme. 
Even though such assistance from the UEs is already possible in the form of CSI reporting framework, whether it is efficient should be investigated. Excessive CSI reporting/polling for the sake of deciding on optimal gNB muting/unmuting scheme involves lots of CSI-RS processing and signaling between the gNB and UE which is quite energy consuming itself both for the UE and for the network. For this we think that techniques that help in processing and signaling reduction should be studied. For example, rather than configuring the UE with high-rate periodic CSI transmissions/reports, or high-rate polling of aperiodic reports, RAN1 should study configuring specific criteria in the UE instead. Only when the criteria are fulfilled, the UE would assist the gNB with reports based on which the gNB would turn back ON the muted transceivers. One example of such criteria could be that the UE compares the rank/SINR/CSI-RS levels of the current link to gNB configured thresholds. Once the UE detects that the condition is met, it can measure on reference signals and report the results to the gNB. The reports could be either through a CSI report on pre-configured resources or preferably other mechanisms including a Scheduling Request followed by the report. The UE as such would also save energy as they would only measure on these reference signals when necessary and send reports when the criteria are fulfilled. 
 Additionally, a gNB antenna setup reconfiguration may make a current CSI-RS configurations invalid, and thus require an RRC reconfiguration which additionally leads to an energy overhead and latency for both the network and the UE. We should note that it currently is possible to apply gNB antenna setup adaptation, e.g., by muting some ports, remapping of ports to other antennas and so on. Nevertheless, some of these are rather slow processes in part because of current framework and may impact the gNB scheduler and UE throughput. 
Furthermore, it is helpful for the gNB to know in advance which antenna muting pattern can give the best performance before muting is applied. Therefore, RAN1 should study light-weight mechanisms through which a gNB can inform UE about potential antenna configuration changes or antenna muting patterns so that the UE can measure and report appropriate information before the actual antenna muting happens. For example, UE can measure different subsets of all configured CSI-RS ports which are associated with different antenna muting pattern. With such feedback from UE for different possible antenna muting patterns, gNB can make the right antenna muting decision.
        
1. [bookmark: _Toc111207075]A need for increasing number of transceiver chains is foreseen in gNBs in the future, especially at higher frequencies. 
1. [bookmark: _Toc111207076]For efficient beam management, increased number of transceiver chains results in a higher number of energy consuming components and reference signal transmissions.
1. [bookmark: _Toc111207077]Higher number of antennas results in a high energy consumption even in low to medium load scenarios.
1. [bookmark: _Toc111207078]Using few antennas for data transmission, while maintaining some reference signals transmission in the background on more antennas still brings major energy savings.
1. [bookmark: _Toc111207079]Excessive CSI reporting/polling for turning on/off transceiver chains is quite energy consuming both for the UE and for the network.
1. [bookmark: _Toc111207080]Changes in gNB port to antenna mapping may require reference signal reconfiguration.
1. [bookmark: _Toc111207081]Reference signal reconfigurations via RRC is slow and leads to excessive energy consumption. 

1. [bookmark: _Toc111207087]Study and identify light-weight techniques, preferably DCI/MAC-CE-based, that allow fast CSI-RS reconfigurations.
1. [bookmark: _Toc111207088][bookmark: OLE_LINK1]Study and identify techniques including conditions/criteria for UE measurements and feedback to gNB for (de)activation of CSI-RS ports.
1. [bookmark: _Toc111207089]Study the techniques that can allow UE to feedback antenna muting pattern recommendations to the gNB. 

[bookmark: _Hlk102053355]Time domain energy saving techniques

Next, we discuss the energy saving techniques in time domain, which are basically techniques that allow the network to apply one of the appropriate sleep modes depending on the available inactive time (or sleep opportunity). The inactive time in this case means the time over which the gNB does not need to transmit or receive. A gNB, at least on a serving PCell, needs to transmit specific signals and messages periodically, e.g., SSBs, SIBs, periodic TRS and if configured periodic CSI-RS, and so on. There may also be frequent paging transmissions including associated PEI transmissions for potential UE energy savings in idle mode. Furthermore, the gNB needs to at least listen to PRACH for potential UEs accessing the cell even if no other UL grants are given. In essence, NR is designed very lean, e.g., SSB periodicity of 20ms, and as such, ideally if there is nothing to transmit or receive between two SSB transmissions, the gNB should be able to go to light sleep and save significant amount of energy. Nevertheless, this is rendered difficult considering the other periodic or configured activities between the two SSB transmissions. Therefore, it is important to minimize the number of such operations between two SSB transmissions to the absolute necessity in order for the network to be able to go to deeper sleep than micro sleep. 
For example, a TRS is typically only needed when the UE is expected to receive a PDSCH scheduled with a higher order modulation. Furthermore, it is needed when there is data to be delivered for the UE, as such it makes sense that TRS is transmitted only when it is needed. 
In addition to minimizing the number of frequent transmissions in between two SSBs, it is important to also minimize the number of periodic receptions such as PUCCH or PRACH occasions. Figure 3 visualizes the simulation results for two gNB configurations in Idle mode including SSB and RMSI transmissions every 20ms (assuming active Tx for SIB1 has a power level of 120 units, etc). The configurations differ with respect to gNB receiver activity. One configuration is optimized for performance where the PRACH occasion (one slot) periodicity is set to every 10 ms so that the initial connection establishment delay is minimized. In the other one the PRACH occasion periodicity is set to every 40 ms for the sake of network energy savings. 

[image: ]
[bookmark: _Ref108456586]Figure 3: Simulations for energy consumption comparison between two setups, one with 10ms PRACH occasion periodicity (left), versus another with 40ms PRACH occasion periodicity (right).
As can be seen in the figure, reducing reception effort in the gNB brings considerable energy savings.     Therefore, it is beneficial for both network energy savings as well as UE power consumption and latency, to look for PRACH configuration enhancements with more light-weight mechanisms than SI update. Similar savings can be achieved for gNB PUCCH/SR reception processing as well and hence being able to dynamically adapt these resources without RRC reconfigurations would be beneficial. 
Moreover, for the gNB to be able to gain the maximum sleep opportunity, it should be possible to align transmissions as much as possible with the SSB transmissions. E.g., if a gNB is only serving one UE in connected mode, if the gNB aligns the data transmissions to the UE with the SSB transmissions (e.g., of 20ms periodicity), then it can go to light sleep in between and save energy. Nevertheless, a gNB can do this if it is aware that for example such a UE can tolerate a delay of 20 ms or more. Therefore, the more information a gNB can obtain from the UE, the more it can help the scheduler such that it achieves gNB energy savings while the UE is also happy with the underlying latency.  
 
1. [bookmark: _Toc111207082]Frequent Rx/Tx activities (e.g., periodic TRS or PRACH occasions) at low-moderate loads increases the network energy consumption. 
1. [bookmark: _Toc111207090]Study and identify techniques minimizing periodic reference signal transmissions, e.g., enabling fully aperiodic TRS for FR1 and FR2 when needed.
1. [bookmark: _Toc111207091]Study and identify techniques which enable dynamic adaptation of PRACH and PUCCH occasions according to the need.
1. [bookmark: _Toc111207092]Study and identify techniques in which the UE can assist the network in optimizing its scheduling to maximize its sleep opportunities. 

Power domain energy saving techniques

Currently the DL transmission power is typically fixed by the gNB for all UEs in a cell.  UEs in good coverage may experience very high SINR levels and it may be possible that even with the highest MCS, the received power may still be higher than required for the specific scenario. For such scenarios, it is useful in terms of energy consumption to reduce the gNB transmission power specifically for the UEs in good coverage. Such reduction would however mean that the transmission power of e.g. PDSCH would change dynamically according to UE channel quality. One issue with changing PDSCH power levels dynamically is that currently the power offset between PDSCH and CSI-RS is notified to UE via RRC signaling. When transmission power of PDSCH changes, if the transmission power of CSI-RS does not change accordingly, e.g., due to that this CSI-RS is shared with more than one UE, this power offset between PDSCH and CSI-RS will change as well. Then this will have impact on CSI feedback from UE as the power offset between PDSCH and CSI-RS is not the same as that notified in RRC signaling. One way is to let gNB compensate for e.g., L1-RSRP and/or CQI reports according to the transmission power difference between actual and the nominal settings. However, such compensation at gNB may not be very accurate. Change of transmission power may in addition to CQI and L1-RSRP, also affect the RI or PMI from the UE for which the gNB may have major difficulties to compensate. Furthermore, change of transmission power may also affect some UE internal receiver settings. Therefore, it is necessary to study methods that can enable PDSCH transmission power changes dynamically.  One possible solution could be that configure a set of power offset between PDSCH and CSI-RS to UE, and then use MAC CE and/or DCI to indicate which actual power offset is used.
1. [bookmark: _Toc111207083]Lowering the gNB output power for UEs in good coverage may have very limited impact on throughput.
1. [bookmark: _Toc111207084]UEs need to be aware of PDSCH power offset changes in relation to reference signals, otherwise the CSI reports and UE internal receiver settings may become invalid. 
1. [bookmark: _Toc111207085]PDSCH power offsets to reference signals (CSI-RS) is configured via RRC signalling. 
1. [bookmark: _Toc111207093][bookmark: OLE_LINK2]Study and identify techniques where power offset(s) between PDSCH and CSI-RS can be dynamically adapted for CSI-RS.

Frequency/carrier domain energy saving techniques
Energy saving techniques in frequency domain can be divided to techniques which saves on e.g., reduced BW and techniques which saves energy in Scells. 
First, we discuss the BW adaptation techniques. On one hand, the network can reduce the energy consumption by reducing the BW at the symbol level, nevertheless, this can also mean that when there is a burst of data, a longer time is necessary to transmit the data. Therefore, there is a trade-off where and when BW adaptation can be useful. Current BWP adaptation provides a good tool for the network to adapt both its own BW as well as UE’s operating BW. Nevertheless, there are some limitations. E.g., the current BWP switching delays in some cases seem unnecessarily long, particularly when the RF characteristics of the BWP remain the same. For certain transmissions, the network can adapt its BW quite fast, and UE can also benefit from this adaptation, e.g., if the network reduces the BW for transmitting PDCCH to save energy, so does the UE. There are however some transmissions, such as reference signals, that are expected to fill the entire configured BWP even if the data related transmission is adapted to smaller BW by the network. In order to also apply BW adaptation for these, the network needs to reconfigure the BWP. Nevertheless, the current delays may prevent the network from applying the adaptation on a faster scale. The current delay means that the network needs to stay in micro-sleep up to 3ms until the UE changes the BWP to start transmission, which prevents the network from going to deeper sleep modes. Additionally, when the network adapts its BW, it makes sense to change the BWP for all the UEs simultaneously, rather than one by one, so they are also made aware of the changes and can also benefit from it. 
Next, we discuss energy savings potential on SCells. Current standards provide good tools for the network to reduce energy consumption on the SCells both for itself and also for the UE, e.g., by deactivating SCells, SCell dormancy, etc. Nevertheless, the network still transmits reference signals such as SSB or TRS or CSI-RS on SCells even if the UE can acquire the necessary synchronization from other cells, e.g., as in the case of SSB less intra-band CA. Transmission of less RSs on SCells can reduce the network energy consumption, and particularly if there is not much activity on the cell, provide a longer sleep time. Therefore, it is necessary to study techniques which can optimize application of reference signals on SCells.

1. [bookmark: _Toc111207086]BW adaptation at the network can potentially save energy at both network and UE side.
1. [bookmark: _Toc111207094][bookmark: _Toc61364570][bookmark: _Toc61364582][bookmark: _Hlk83889356][bookmark: _Hlk83889312]Study potential of reducing the BW adaptation delays for Rel18 UEs.
1. [bookmark: _Toc111207095]Study group-common or cell-specific BWP switching.
1. [bookmark: _Toc111207096]Study techniques which optimize reference signal transmissions over SCells in terms of network energy savings. 

Conclusion
[bookmark: _Hlk83889481]In previous sections, the following observations and proposals were made: 

Observation 1	A need for increasing number of transceiver chains is foreseen in gNBs in the future, especially at higher frequencies.
Observation 2	For efficient beam management, increased number of transceiver chains results in a higher number of energy consuming components and reference signal transmissions.
Observation 3	Higher number of antennas results in a high energy consumption even in low to medium load scenarios.
Observation 4	Using few antennas for data transmission, while maintaining some reference signals transmission in the background on more antennas still brings major energy savings.
Observation 5	Excessive CSI reporting/polling for turning on/off transceiver chains is quite energy consuming both for the UE and for the network.
Observation 6	Changes in gNB port to antenna mapping may require reference signal reconfiguration.
Observation 7	Reference signal reconfigurations via RRC is slow and leads to excessive energy consumption.
Observation 8	Frequent Rx/Tx activities (e.g., periodic TRS or PRACH occasions) at low-moderate loads increases the network energy consumption.
Observation 9	Lowering the gNB output power for UEs in good coverage may have very limited impact on throughput.
Observation 10	UEs need to be aware of PDSCH power offset changes in relation to reference signals, otherwise the CSI reports and UE internal receiver settings may become invalid.
Observation 11	PDSCH power offsets to reference signals (CSI-RS) is configured via RRC signalling.
Observation 12	BW adaptation at the network can potentially save energy at both network and UE side.
[bookmark: _Hlk83889439]
Proposal 1	Study and identify light-weight techniques, preferably DCI/MAC-CE-based, that allow fast CSI-RS reconfigurations.
Proposal 2	Study and identify techniques including conditions/criteria for UE measurements and feedback to gNB for (de)activation of CSI-RS ports.
Proposal 3	Study the techniques that can allow UE to feedback antenna muting pattern recommendations to the gNB.
Proposal 4	Study and identify techniques minimizing periodic reference signal transmissions, e.g., enabling fully aperiodic TRS for FR1 and FR2 when needed.
Proposal 5	Study and identify techniques which enable dynamic adaptation of PRACH and PUCCH occasions according to the need.
Proposal 6	Study and identify techniques in which the UE can assist the network in optimizing its scheduling to maximize its sleep opportunities.
Proposal 7	Study and identify techniques where power offset(s) between PDSCH and CSI-RS can be dynamically adapted for CSI-RS.
Proposal 8	Study potential of reducing the BW adaptation delays for Rel18 UEs.
Proposal 9	Study group-common or cell-specific BWP switching.
Proposal 10	Study techniques which optimize reference signal transmissions over SCells in terms of network energy savings.
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List of agreements from RAN1#109-e

Agreement
Further study techniques and enhancements for increasing time domain energy saving opportunities by the gNB, including (but not limited to) the following aspects:
a) potential methods of reducing/adapting transmission/reception of common channels/signals, e.g. SSB, SIB1, other SI, paging, PRACH, and its impact to initial access procedure, cell (re)selection, handover, synchronization and measurements performed by the idle/inactive/connected UE;
· potential methods of reducing transmission/reception of common channels/signals can include no- or reduced-transmission/reception, increased periodicity, enablement of on-demand transmission/reception of common channels/signals, or offloading of common channels/signals to other carriers or use of light or relaxed versions of common channels /signals
b) potential methods of reducing/adapting transmission/reception of periodic and semi-persistent signals and channels configuration such as CSI-RS, group-common/UE-specific PDCCH, SPS PDSCH, PUCCH carrying SR, PUCCH/PUSCH carrying CSI reports, PUCCH carrying HARQ-ACK for SPS, CG-PUSCH, SRS, positioning RS (PRS), etc.
c) semi-static and/or dynamic cell on/off in one or more granularity, e.g. /subframe/slot/symbol; some examples are:
· Cell/network node activation request by the UE, for example using signal/channel from UE for gNB’s wake-up request
· enhancements to L1/L2 based mobility to efficiently enable a network node (e.g. TRP, repeater) on/off operation within a cell (within network energy saving SI scope)
· signaling enhancements for indication of semi-static and/or dynamic cell/subframe/slot/symbol on/off duration
d) support of periodic and/or on-demand reference signal(s) from the gNB to aid discovery of a cell;
e) dynamic adaptation of UE C-DRX configurations in a UE-group or cell-specific manner
f) Mechanism to utilize potential energy saving states or sleep modes and the transition between states from leveraging cell on/off opportunities
· including studies of waking up gNB due to user traffic, or user density, or gNB receiving wake up signal
· including technique to allow discovery and measurement of cells in sleep or dormant states
g) UE assistant information facilitating BS time domain adaptation
Note: For all techniques above, study of time domain techniques is applicable for single component carrier and multi-component carrier cases. Use of UE grouping and its interaction with proposed techniques can be considered.

Agreement
Further study techniques and enhancements for frequency resource usage adaptation by the gNB, including (but not limited to) the following aspects:
1) For operations with single-carrier or within a single CC
a) Enhancements to dynamic bandwidth adaptation
· including adjustments to RBs and/or BWP used by (Rel-18) UEs for transmission and reception, reducing BWP switch delay, UE-group BWP switching, and joint adaptation of transmission bandwidth and power spectral density
b) supporting UE group-common BWP or cell-specific BWP or dedicated BWP for network energy savings, and related BWP switching mechanism
c) Enhancements for the case of frequent BWP switching such as resource configurations for SPS PDSCH and Type-2 CG PUSCH
2) For operation with multi-carrier
a) enablement of reducing/adapting common channels/signals for some CC in multi-carrier operations
· including enablement of SSB-less secondary cell operation for some CC in case of inter-band CA. For SSB-less cell operation enablement, study the conditions and restrictions required for the operation and the related procedures for idle/inactive/connected UEs including SCell activation procedure with potential RAN4 involvement
· including enablement of SIB-less operation for some CC in case of intra-band and inter-band CA.
· Reducing/adapting gNB’s transmission/reception of other common channels/signals (than SSB) and TRS for some CC in multi-carrier operations
b) enhancements on Scell activation and deactivation, enhancements on Scell dormancy and dynamic Pcell switching
· including triggering conditions and methods for signaling activation/deactivation
· including UE group common dynamic Pcell switching

Agreement
Further study techniques and enhancements for the adaptation of number of spatial elements of the gNB, including (but not limited to) the following aspects:
a) Note: spatial elements may include antenna element(s), TxRU(s) (with sub-array/full-connection), antenna panel(s), TRxP(s) (co-located or geographically separated from each other), logical antenna port(s) (corresponding to specific signals and channels)
b) impact to UE operations from dynamic adaptation of spatial elements, e.g. measurements, CSI feedback, power control, PUSCH/PDSCH repetition, SRS transmission, TCI configuration, beam management, beam failure recovery, radio link monitoring, cell (re)selection, handover, initial access, etc.,
c) feedback/assistance information from the UE required for support dynamic spatial element adaptation
· for example, CSI measurement and reports, SR, etc
d) signaling methods, including reduced signaling, for enabling dynamic spatial element adaptation
· for example, group-common L1 signaling, broadcast signaling, MAC CE, etc.
e) dynamic TRxP adaptation;
· study of triggering on/off conditions for TRxP(s)
· note this may not have specification impact and could potentially be up to network implementation.
· study of SSB, PL-RS, TRS, and CSI-RS re-configuration and its impact to initial access procedure, synchronization and measurements performed by the idle/inactive/connected UE
f) dynamic logical port adaptation and efficient port reconfigurations
· study details of signaling the port (e.g. NZP CSI-RS ports) (if required to be known by the UE)
· study dynamic adaptation (including activation/deactivation) of CSI measurement or report configuration for port adaptation  
g) Joint adaptation of spatial-domain, frequency-domain and/or power-domain configurations to avoid coverage loss
h) grouping of UEs to reduce transmission and reception footprint at the gNB; including but not limited to the following
· grouping of users in spatial domain

Agreement
Further study the necessity of RAN1 change for techniques and enhancements for adaptation of transmission power/processing and/or reception processing of signals/channels by the gNB, including (but not limited to) the following aspects:
a) dynamic adjustment of transmission power
· including which signals/channels the adaptation of transmission power should be applicable for. For example, dynamic DL power control for specific channel / reference signal, such as CSI-RS, adjustment of maximum PSD assigned to PRBs of PDSCH, etc.
· studying potential UE feedback/assistance information for adjustment of transmission power
· studying PA efficiency improvements to maintain transmission quality (e.g., EVM) when operating at higher efficiency, potentially with RAN4 involvement
· studying geographical area/user density to adjust the transmission power
b) adaptation of gNB transceiver algorithms and processes to improve power efficiency: 
· including techniques aided by UE, e.g., utilizing legacy or enhanced feedback mechanism;
· for example, adaptation of digital pre-distortion (DPD), use of digital post distortion (for improving power efficiency) by the UE, adaptation to transceiver filtering operation
· impact to UE implementation and power consumption should be considered
c) tone reservation techniques (to improve PAPR and power efficiency);
· It is noted that tone reservation techniques for UE will be studied in Rel-18 further NR coverage enhancement WI, as indicated in RP-213579

Agreement
Further study techniques and enhancements on assistance information from the UE to aid the gNB to perform energy saving techniques
· Some examples of assistance information are, but not limited to:
· preferred SSB configurations,
· indication of semi-static UL channel transmissions,
· indication of UE’s buffer status for UL channel transmissions, 
· UE traffic information such as service priority, delay tolerance, data rate, data volume, traffic type, time criticality, and packet size(s), 
· coverage, mobility status, location.
· conditions for triggering the assistance information from the UE

 

	4/4	
image1.emf

Microsoft_Visio_Drawing.vsdx

image2.emf
DFE + 

L1 processing

DACs

ADCs

...

...

...

PA

LNA

...

PA

LNA

PA

LNA

PA

LNA


Microsoft_Visio_Drawing1.vsdx
DFE + 
L1 processing
DACs
ADCs
...
...
...
PA
LNA

...
PA
LNA

PA
LNA

PA
LNA




image3.png
Average power [unif]

I'|’ | |

28+

Average power and energy profile

29.75 (ref)

NW idle with &





