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1. Introduction
In RAN1 #101 e-meeting [1], the following agreements were made of reduced capability NR devices (RedCap):
	Agreements: 
· For FR1, study at least 20MHz maximum UE bandwidth at least for initial access
· Other bandwidths FFS
· For FR2, study 50MHz and 100 MHz maximum UE bandwidth at least for initial access 
· Other bandwidths FFS
6/5 – update on 6/5:
Agreements:
· For safety related sensors, latency requirements apply to traffic initiated from RRC_CONNECTED.
· Use the TR 36.888 methodology for UE cost/complexity evaluation as a starting point and determine what major updates are needed.
· Include antenna parts at least in the cost/complexity breakdown for FR2.
· Potential benefits in terms of reduced device size can be mentioned where applicable in the TR (e.g. in the section on reduced number of antennas), but the SI will not aim to quantify such benefits.
· Reuse the power consumption models and scaling factors for FR1 and FR2 provided in TR 38.840 (sections 8.1.1, 8.1.2, 8.1.3) as appropriate.
· Study the impact of BD and CCE limits reduction on power saving and PDCCH blocking probability (quantitatively) and impacts on latency and scheduling flexibility (at least qualitatively).
Agreements:
· Cost/complexity breakdowns can be separate for FR1 and FR2 if found beneficial.
· For FR1, study two antenna configurations for RedCap UEs, namely 1Rx/1Tx and 2Rx/1Tx.
· For FR2, study two antenna configurations for RedCap UEs, namely 1Rx/1Tx and 2Rx/1Tx.
· Study HD-FDD operation Type A and Type B (as defined in LTE) in RAN1, where study of Type A is prioritized.
Agreements:
· For wearables, use the traffic models FTP model 3 and VoIP from TR 38.840 to characterize the wearables service types including IM, VoIP, heartbeat, etc. with proper modification of at least packet size and mean inter-arrival time. Values are FFS.
Agreements:
· For industrial wireless sensor use cases, use a traffic model based on the service performance requirements for the process monitoring use case in TS 22.104 Table 5.2-2. At least 64 bytes UL message (plus headers, e.g. MAC, RLC, etc.) transmitted periodically with a periodicity [100 ms] should be considered (other values are not precluded).
Agreements:
· For UE complexity reduction through relaxed UE processing time, study a more relaxed UE processing time in terms of N1/N2 compared to capability #1.


We will discuss the potential schemes of reducing PDCCH monitoring for RedCap UE in this contribution.
2. [bookmark: _Hlk25060711][bookmark: _Ref498564494][bookmark: _Hlk521582650]Reduced PDCCH monitoring for RedCap UE
2.1 Reduced PDCCH monitroing capability
NR Rel-15/16 has been designed for high performance and high complexity devices, e.g. eMBB, URLLC, correspondingly, the requirements on UE PDCCH monitoring capability is also high in order to provide better scheduling flexibility, spectrum efficiency, etc. Table 1 provides a summary for the related mandatory PDCCH monitoring capabilities in Rel-15/16.
[bookmark: _Ref47344752]Table 1 Mandatory PDCCH monitoring capabilities in Rel-15/16
	
	Mandatory PDCCH monitoring capabilities in Rel-15/16

	Number of CORESET per BWP
	3

	Number of Search Spaces per BWP
	10

	CCE budget per slot
	56/56/48/48 for SCS15/30/60/120kHz

	Blind decode (BD) budget per slot
	44/36/22/20 for SCS15/30/60/120kHz

	DCI size budget
	4 (3 for C-RNTI, 1 for other RNTI)



As observed in TR 38.840 [2], reducing the PDCCH blind decoding and CCE limits can potentially save the UE power consumption. For Rel-17 RedCap UE, the complexity reduction features should be taken into account for the reduced PDCCH monitoring design. 
· Reduced UE bandwidth, i.e. 20MHz maximum UE bandwidth for FR1, 50MHz and 100MHz for FR2.
· [bookmark: _Hlk47454718]Reduced number of Rx/Tx antennas and antenna gain, i.e. 1Rx/1Tx and 2Rx/1Tx for both FR1 and FR2.
· Relaxed UE processing time/capability, i.e. extend the processing time to more than one slot.
[bookmark: _Hlk47457315]For RedCap UE with reduced operating bandwidth of 20 MHz for FR1, the number of non-overlapping CCEs in a CORESET is much smaller than the maximum number of non-overlapping CCEs defined in Rel-16. Assuming that there are 48 RBs in 20 MHz BWP and subcarrier spacing (SCS) is 30kHz, and at most 24 CCEs can be used to transmit PDCCH when the CORESET duration is 3 symbols. It is reasonable to reduce the maximum number of monitored PDCCH candidates and non-overlapped CCEs per slot, based on the fact that the PDCCH resource will be limited for RedCap UE with reduced operating bandwidth.
In addition to reduce PDCCH monitoring capability per slot, the UE processing capability reduction should also be studied in the SI phase. The processing timeline can be further extended to more than one slot for RedCap UE, for the purpose of reducing the UE complexity and saving the PDCCH decoding cost.
Besides, reduction of the maximum configurable CORESETs per BWP and limit the number of aggregation levels and PDCCH candidates can be other ways to reduce the PDCCH monitoring jointly. For example, the number of CORESETs that can be configured per BWP can be reduced to two, e.g. one for dedicated PDCCH and the other for broadcast/common PDCCH, this can reduce the UE complexity for channel tracking of different TCI states. Besides, a RedCap UE will support much less features compared to an eMBB UE therefore the number of simultaneously monitored DCI formats can be reduced, which means the DCI size budget can be potentially reduced. Besides, in many of the RedCap use cases, the channel condition is stable, there is no need to configure the RedCap UE to monitor all the aggregation levels. Therefore, the BD budget can be reduced with a limited number of aggregation levels and PDCCH candidates, the CCE budget can also be reduced accordingly. For example, based on network configuration for search spaces, if only AL4 and AL8 are configured, then only 4 and 2 PDCCH candidates need to be monitored for the two ALs respectively. 
Proposal 1: Study the mechanism to reduce the PDCCH monitoring capability for RedCap UE:
· The maximum number of CORESETs per BWP. 
· The maximum number of search spaces per BWP. 
· The total CCE number across all CORESETs in a slot for 15/30/60/120 kHz subcarrier (the standard of normal capability NR device is 56/56/48/32 CCEs separately).
· The total blind decoding attempts per slot for 15/30/60/120 kHz subcarrier spacing (the standard of normal capability NR device is up to 44/36/22/20 separately).
· The DCI size budget. 
The following further analysis the potential reduced PDCCH monitoring capability schemes for RedCap UEs compared to the Rel 15/16 baseline PDCCH monitoring scheme for normal UEs. Before the detail analysis, we should discuss the power consumption model for the reduced PDCCH monitoring schemes. The intuitive assumptions are shown in Table 2 and the detail explanations for each of the parameters are given below.
· Since now the 20MHz and 1Rx power scaling model are incomplete in TR 38.840 [2], we consequently use the calibrated power model for 100MHz and 4Rx in the following evaluation of reducing the blind decoding (BD) budget.
· PDCCH decoding and reception:
· PDCCH monitoring occasion is of 2 symbols at beginning of a slot,
· Minimum K0 = 0 (for same-slot scheduling case), Minimum K0 = 2 (for cross-slot scheduling case),
· From the end of each PDCCH monitoring occasion, assuming UE uses 5 symbols for the PDCCH processing,
· P_Rx denotes the power for Rx in a symbol,
· P_Process denotes the power for baseband processing in a symbol,
· [bookmark: OLE_LINK1]For a given slot with PDCCH monitoring, the P_Rx and P_Process can be calculated by the below two-dimensional system of first order equations:
· For 100MHz PDCCH-only for same-slot scheduling:
((P_Rx + P_Process) * 7 + P_micro*7) / 14 = P_PDCCH_only = 100,                      (1)
· For 100MHz PDCCH-only for cross-slot scheduling:
((P_Rx + P_Process) * 2 + P_Process * 5 + P_micro*7) / 14 = P_cross = 70,                (2)
According to (1) and (2) we can obtain the results: P_Rx = 84, P_Process = 71.
· If the BD processing capability is reduced from 36 to 9 per slot, we assume the linear conversion can be carried out between P_micro (no BD) and P_Process (BD number is 36). The P_Process_reduced, which denotes the power of baseband in a symbol for reduced BD budget is P_Process_reduced = 52.
Table 2 Assumptions for evaluation of reduced PDCCH monitoring capability
	Parameters
	value

	Bandwidth
	100MHz

	SCS
	30kHz

	The BD budget for Rel-15/16 normal UE per slot
	36

	The reduced BD budget for RedCap UE per slot
	9, i.e. 1/4 of BD budget for normal UE

	The PDCCH/CORESET duration
	2 symbols

	The PDCCH processing time
	5 symbols

	P_Rx (relative power)
	84 

	P_Process (relative power)
	71

	P_Process_reduced (relative power)
	52



Based on the assumptions given above, Figure 1 illustrates the power consumption in cross-slot scheduling case and same-slot scheduling case respectively. And in each of cases, there are four options. The Option 0 is supported in Rel-15/16 by sparse search space configuration. In addition, the Option 1/2/3 are the different schemes or configurations for reducing the UE PDCCH processing complexity for RedCap UE. In all cases, PDCCH only monitoring without PDSCH scheduling is assumed. 
Moreover, considering the fairness of BD budget, the total BD budget of each Option is 36.
· Option 0: for Rel 15/16 normal UEs, we assume that
· The maximum number of BD budget for RedCap UE in a slot is kept the same as that in Rel-15/16, i.e. 36.
· There is no PDCCH processing capability reduction.
· There is no PDCCH processing timeline relaxation.
· UE is configured with sparse PDCCH monitoring periodicity, i.e. one monitoring occasion configured at the first slot of every four slots. 
· Option 1: for RedCap UEs, we assume that
· Reduced PDCCH processing capability: The maximum number of BD budget for RedCap UE in a slot is reduced to 1/4*36 =9.
· There is PDCCH monitoring span every slot, so the span gap is 1 slot.
· There is no PDCCH processing timeline relaxation.
· Option 2: for RedCap UEs, we assume that 
· Extended span gap: UE is expected to be configured with PDCCH monitoring spans with 4slot gap. 
· The maximum number of BD budget for RedCap UE in a span is 36. 
· Relaxed PDCCH processing timeline: The UE PDCCH processing time for the configured BDs in a span are relaxed from 5 symbols (Rel-15/16) to 2 slots. 
· Reduced PDCCH processing capability: Due to the extended span gap and relaxed PDCCH processing timeline, the PDCCH processing capability can be reduced, i.e. the BD budget for every 4 slots is 36. 
· Option 3: for RedCap UEs, we assume that
· Extended span gap: UE is expected to be configured with PDCCH monitoring spans with 2 slot gaps. The PDCCH monitoring occasion is configured in the first slot of each span. 
· The maximum number of BD budget for RedCap UE in a span is 18, which is half of Rel-15/16 BD budget.
· Relaxed PDCCH processing timeline: The UE PDCCH processing time for the configured BDs in a span are relaxed from 5 symbols (Rel-15/16) to one slot.  


Figure 1 Power consumption evaluation of reduced PDCCH monitoring capability
In same-slot scheduling case, UE should start Rx receiving simultaneously with baseband processing and keep Rx active for PDSCH buffering until the end of the BD processing. But, in cross-slot scheduling case, UE can stop the Rx receiving after the PDCCH reception has finished.
Based on the analyses, the initial evaluation results can be obtained as shown in Figure 1. It is observed that option 0 (Rel-15/16 baseline) is the most power saving scheme and Option 1/2/3 have no power consumption difference in same-slot scheduling case. However, in cross-slot scheduling case when the value of minimum k0 is 2slots, the Option 0/2 are more power efficent than Option 1 and Option 3. And the power consumption result of Option 2 is close to that of Option 1, but the advantage of Option 2 is it can reduce the UE processing compacity and complexity and further save the cost of the device. 
Observation 1: From complexity reduction and power saving perspective, when cross-slot scheduling is configured, it is beneficial for a RedCap UE to 
· [bookmark: _GoBack]Relax the PDCCH processing timeline, and 
· Extend the PDCCH monitoring span gap from 1 slot to X slots for a RedCap UE and define a per span gap BD budget with the same value as Rel-15/16 per slot BD budget. 
Proposal 2: For RedCap UEs, to study the PDCCH monitoring reduction mechanism that allows to 
· Relax the PDCCH processing timeline, and
· Extend the PDCCH monitoring span gap from 1 slot to X slots for a RedCap UE and define a per span gap BD budget with the same value as Rel-15/16 per slot BD budget.  
2.2 Issues by using the Rel-16 power consumption model for RedCap UE 
For the power consumption model of RedCap UE, we should firstly consider how many basic assumptions that need to be modified for RedCap UE compared with Rel-16 assumptions for normal UE adopted in [2]. Table 3 shows the difference basic assumption for normal UE and RedCap UE.
[bookmark: _Ref47532512][bookmark: _Hlk47612934]Table 3 Basic assumptions that need to be modified for RedCap UE
	Parameters
	Rel-16 baseline power model assumption for normal UE
	Rel-17 baseline power model assumption for RedCap UE

	System Bandwidth
	100MHz
	20MHz

	PDCCH resource configuration
	· k0 = 0,
· maximum number of CCEs = 56,
· 36 PDCCH blind decoding
	· k0 = 0,
· maximum number of CCEs ≤56,
· ≤36 PDCCH blind decoding

	RX/Tx of UE
	1TX/4Rx
	1TX/1Rx or 1TX/2Rx

	BWP transition power
	If the power after scaling is smaller than the BWP transition power, assume the BWP transition power as the output of scaling. And BWP transition power is assumed as 50.
	Whether it should be considered for RedCap UE.


For FR1, 20 MHz bandwidth is considered as a baseline bandwidth capability. According to the power model in [2], the power consumption is scaled for DL bandwidth using the following equation in FR1, with X=100MHz as the baseline. 
Scaling of X MHz = 0.4 + 0.6 * (X - 20) / 80,
where X is the target bandwidth. The scaling factor for 20 MHz is 0.4. Then, the scaled power should take both the BWP transition power and micro sleep power into account. Whether the BWP transition power restriction is still applicable to RedCap UE is up to that if RedCap UE support multiple BWPs configuration. Whatever, the scaled power should be no less than the micro sleep power, i.e. 45. 
Issue 1: Under this scaling method, the power consumption for a “PDCCH-only” monitoring slot is the same for same-slot and cross-slot scheduling cases, i.e. max{100*0.4/ 70*0.4, 50, 45}, which is obviously unreasonable. 
Issue 2: For another example, the power scaling for PDCCH candidate reduction is according to P(α) = α ∙ Pt + (1 – α) ∙ 0.7Pt (as in TR 38.840 [2]), where α is the ratio of PDCCH candidates to the max number of PDCCH candidates in the reference configuration (α>0) and Pt is the PDCCH-only power for same-slot scheduling. But no matter what value α takes, the result is always no less than 45 dues to the assumption that the regular power consumption for a non-sleep state cannot be lower than micro sleep power.
Issue 3: According to TR 38.840 [2], for antenna scaling (DL), 2Rx power is 0.7x 4Rx power for FR1; 1Rx power is 0.7x 2Rx power for FR2. Then, how about 1Rx power to 2Rx power for FR1?
Moreover, if we further consider the BWP scaling, PDCCH candidates scaling and the reduced Rx antenna number scaling, there are still many other issues need to be clarified. So, the power consumption model adopted in [2] is not applicable to RedCap UE with reduced bandwidth and Rx antenna number.
[bookmark: _Ref47378228]Observation 2: The power consumption model adopted in TR 38.840 is not applicable to RedCap UE with reduced bandwidth and Rx antenna number.
Proposal 3: Modify the BWP scaling method adopted in TR 38.840 and supplement the antenna scaling for 1Rx power to 2Rx power for FR1 for RedCap UE.
1. 
2. 
2.3 Decouple non-fallback DL and UL DCI
In Rel-15/16, the non-fallback DL DCI and UL DCI are always configured simultaneously by search space set as shown in TS 38.331, i.e. DCI format 0_1 and 1_1, DCI format 0_2 and 1_2 (marked yellow as below). Typically, the non-fallback DL and UL DCI have different DCI sizes. However, in some use cases described in the scope of RedCap NR devices, the traffic is mainly either DL dominant or UL dominant, e.g. video surveillance and industrial sensors have UL dominant traffic, it is desired to configure UL non-fallback DCI for more frequent monitoring than DL non-fallback DCI. On one hand, when the UL and DL non-fallback DCI sizes are different, it increases the BDs; on the other hand, having both DL and UL non-fallback DCI limits the possibility to reduce the DCI size budget, or increases UE complexity for additional DCI size alignment as well as unnecessary overhead. Therefore, decoupling non-fallback DL and UL DCI monitoring for RedCap UE is beneficial for power saving and for achieving the goal of reducing the DCI size budget.
SearchSpace ::=                         SEQUENCE {
    searchSpaceId                           SearchSpaceId,
    controlResourceSetId                    ControlResourceSetId                                        OPTIONAL,   -- Cond SetupOnly
    ...                                                                                                   OPTIONAL,   -- Cond Setup
    searchSpaceType                         CHOICE {
        common                                  SEQUENCE {
            dci-Format0-0-AndFormat1-0              SEQUENCE {
                ...
            }                                                                                           OPTIONAL,   -- Need R
            dci-Format2-0                           SEQUENCE {
                nrofCandidates-SFI                      SEQUENCE {
                    aggregationLevel1                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel2                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel4                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel8                       ENUMERATED {n1, n2}                         OPTIONAL,   -- Need R
                    aggregationLevel16                      ENUMERATED {n1, n2}                         OPTIONAL    -- Need R
                },
                ...
            }                                                                                           OPTIONAL,   -- Need R
            dci-Format2-1                           SEQUENCE {
                ...
            }                                                                                           OPTIONAL,   -- Need R
            dci-Format2-2                           SEQUENCE {
                ...
            }                                                                                           OPTIONAL,   -- Need R
            dci-Format2-3                           SEQUENCE {
                dummy1                                  ENUMERATED {sl1, sl2, sl4, sl5, sl8, sl10, sl16, sl20}  OPTIONAL, -- Cond Setup
                dummy2                                  ENUMERATED {n1, n2},
                ...
            }                                                                                           OPTIONAL    -- Need R
        },
        ue-Specific                                 SEQUENCE {
            dci-Formats                                 ENUMERATED {formats0-0-And-1-0, formats0-1-And-1-1},
            ...,
            [[
            dci-FormatsSL-r16                    ENUMERATED {formats0-0-And-1-0, formats0-1-And-1-1, formats3-0, formats3-1,
                                                             formats3-0-And-3-1}                        OPTIONAL,    -- Need R
            dci-FormatsExt-r16                   ENUMERATED {formats0-1-And-1-1, formats0-2-And-1-2, formats0-1-And-1-1And-0-2-And-1-2}
                                                                                                        OPTIONAL,    -- Need N
            searchSpaceGroupIdList-r16       SEQUENCE (SIZE (1.. 2)) OF INTEGER (0..1)                  OPTIONAL,    -- Need R
            freqMonitorLocations-r16             BIT STRING (SIZE (5))                                  OPTIONAL     -- Need R
            ]]
        }
    }                                                                                                   OPTIONAL    -- Cond Setup2
}

[bookmark: _Ref40451919][bookmark: _Ref40198740]Proposal 4: Decoupling the configuration of DL non-fallback DCI and UL non-fallback DCI monitoring can be considered for RedCap UE.
[bookmark: _Hlk32247462]2.4 Dynamic PDCCH monitoring adaptation
Based on Rel-15/16, search space and CORESET are configured per BWP, so for power saving purpose a UE can adapt the PDCCH monitoring by dynamic BWP switching. However, the dynamic BWP switching is not likely to be supported for RedCap UE. Therefore, it is worthwhile to consider PDCCH monitoring adaptation without relying on dynamic BWP switching framework. 
In Rel-16, 3GPP has introduced SS (search space) set switching mechanism in NR-U [3]. A UE can be configured with two SS sets and only one of them is activated at a certain time by explicit or implicit SS set switching indication. Compared with the existing BWP switching, the SS set switching mechanism can achieve dynamic PDCCH monitoring adaptation within one BWP. Therefore, for reducing PDCCH monitoring and power saving improvements, this valuable mechanism can be a starting point for RedCap UE. Some further adaptation and enhancements may be needed. 
In current SS set switching mechanism, UE switches to monitoring SS sets in group 1 when it detects any DCI format by monitoring PDCCH on a SS set associated with SS group 0. Such implicit search space switching rule is reasonable for NR-U as the intention is to adapt the UE monitoring based on the gNB channel occupancy. However, it does not make sense for licensed band operation for power saving purpose, since there is no need to do SS set switching when UE detects a non-scheduling DCI format. For example, UE is configured multiple PDCCH monitoring occasions of DCI format 2_6. But it is no need to switch to SS group 1 when UE is indicated not to wake up for the next long DRX cycle. As another example, there is no need for UE to switch the search space upon detecting a DCI format 2_0 as it does not directly relate to traffic activity.  
There are some potential methods to indicate SS set switching for RedCap UE as shown in Figure 2. These methods can be studied in RedCap SI or in Rel-17 power saving WI. Generally, power saving schemes can be discussed in Rel-17 power saving SI, RedCap dedicated power saving schemes can be discussed in RedCap SI, if any.
· Explicit SS set switching by scheduling DCI, e.g. DCI 0_1 and 1_1
· Implicit SS set switching by detecting scheduling grant, UL transmission (SR/CG), etc.
· Potential extension to wake-up signal (WUS), e.g. WUS indicates SS set switching
· Timer based SS set switching


[bookmark: _Ref32265830]Figure 2 Example of SS set switching mechanism
[bookmark: _Ref40451921][bookmark: _Ref40198792][bookmark: _Ref40284127]Proposal 5: Following can be considered for PDCCH search space adaptation within a BWP for RedCap UE.
· Explicit SS set switching by scheduling DCI
· Implicit SS set switching by detecting scheduling grant, UL transmission (SR/CG), etc.
· Potential extension to WUS, e.g. WUS indicates SS set switching
· Timer based SS set switching
[bookmark: _Ref40451922][bookmark: _Ref40384372]Proposal 6: To clarify the work split between RedCap SI and in power saving WI for PDCCH monitoring adaptation. 
3. Conclusion
In this contribution, we discuss the potential schemes of reducing PDCCH monitoring for RedCap NR devices, and have the following observation and proposals:
Observation 1: From complexity reduction and power saving perspective, when cross-slot scheduling is configured, it is beneficial for a RedCap UE to
· Relax the PDCCH processing timeline, and 
· Extend the PDCCH monitoring span gap from 1 slot to X slots for a RedCap UE and define a per span gap BD budget with the same value as Rel-15/16 per slot BD budget. 
Observation 2: The power consumption model adopted in TR 38.840 is not applicable to RedCap UE with reduced bandwidth and Rx antenna number.
Proposal 1: Study the mechanism to reduce the PDCCH monitoring capability for RedCap UE:
· The maximum number of CORESETs per BWP. 
· The maximum number of search spaces per BWP. 
· The total CCE number across all CORESETs in a slot for 15/30/60/120 kHz subcarrier (the standard of normal capability NR device is 56/56/48/32 CCEs separately).
· The total blind decoding attempts per slot for 15/30/60/120 kHz subcarrier spacing (the standard of normal capability NR device is up to 44/36/22/20 separately).
· The DCI size budget. 
Proposal 2: For RedCap UEs, to study the PDCCH monitoring reduction mechanism that allows to 
· Relax the PDCCH processing timeline, and
· Extend the PDCCH monitoring span gap from 1 slot to X slots for a RedCap UE and define a per span gap BD budget with the same value as Rel-15/16 per slot BD budget.
Proposal 3: Modify the BWP scaling method adopted in TR 38.840 and supplement the antenna scaling for 1Rx power to 2Rx power for FR1 for RedCap UE.
Proposal 4: Decoupling the configuration of DL non-fallback DCI and UL non-fallback DCI monitoring can be considered for RedCap UE.
Proposal 5: Following can be considered for PDCCH search space adaptation within a BWP for RedCap UE.
· Explicit SS set switching by scheduling DCI
· Implicit SS set switching by detecting scheduling grant, UL transmission (SR/CG), etc.
· Potential extension to WUS, e.g. WUS indicates SS set switching
· Timer based SS set switching
Proposal 6: To clarify the work split between RedCap SI and in power saving WI for PDCCH monitoring adaptation.
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52
Baseband BD=9
Rx
Baseband BD=9
Rx
Baseband BD=9
Rx
Baseband BD=9
Rx
Baseband BD=9
Baseband BD=9
Baseband BD=9
micro sleep
45
136
micro sleep
Baseband BD=9
4 slots
Relative power
Rx
One slot
136
52
Baseband BD=9
Rx
Baseband BD=9
45
Baseband BD=9
Average power in per slot = 90.5
Average power in per slot = 90.5
Average power in per slot = 60.5
Average power in per slot=54.5
Average power in per slot = 51.5
Average power in per slot = 51.25
Relative power
micro sleep
155
71
One slot
Option 0 (baseline)
min span gap =4slots
Rx
Baseband 
BD= 36
Average power in per slot = 58.75
micro sleep
Baseband BD=9
Relative power
Rx
136
Option 3
min span gap =2 slots
52
Baseband BD=9
Rx
Baseband BD=9
45
Baseband BD=9
Average power in per slot=90.5
PDCCH occasion
PDCCH occasion
PDCCH occasion
PDCCH occasion
PDCCH occasion
PDCCH occasion
PDCCH occasion
PDCCH occasion
Option 3
min span gap =2 slots
Option 0 (baseline)
min span gap =4slots
Option 2
min span gap =4 slots
Option 1
min span gap =1 slot
PDCCH occasion
PDCCH occasion
PDCCH occasion
PDCCH occasion
PDCCH occasion
PDCCH occasion
PDCCH occasion
PDCCH occasion
Normal UE
RedCap UE
RedCap UE
RedCap UE
Normal UE
RedCap UE
RedCap UE
RedCap UE
T



