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Introduction
This contribution focuses on potential techniques for UE power saving including DRX operation, reducing PDCCH monitoring and PDCCH monitoring on activated SCell. This is revision of contribution [R1-1900722] in RAN1 Ad Hoc 1901.
[bookmark: _Ref494215420]
[bookmark: _GoBack]UE adaptation to DRX operation
As mentioned in some companies’ contributions, e.g. [1], R15 NR DRX has been well defined for traffic adaptation, including timers and commands in MAC-CE. It was reported in [2] that some DRX on-durations do not contain any grant PDCCH in some scenarios. DRX on-duration containing no grant PDCCH can be regarded as “empty” DRX on-duration, which is an extreme case of “PDCCH-only”. In this case, power is significantly consumed.
It was identified in RAN1#95 that power saving signal/channel can be used to trigger UE adaptation to DRX operation. 
	Agreements:
· The power saving signal/channel in trigger UE adaptation to DRX operation for further study is that the power saving signal/channel can be configured along the DRX configuration as the indication for UE to wake up from the sleep state.  RS resources can be considered to assist UE in performing RRM/CSI measurement and channel time/frequency and/or beam tracking.
· Other schemes are not precluded


Further, as agreed in RAN1 Ad Hoc 1901, the procedure related to UE adaptation to DRX operation includes power saving signal/channel before or at the beginning of DRX on-duration, preparation period. go-to-sleep signaling, and constraints on scheduling DCI during DRX on-duration.
	Agreements:
Update the text in the TR as follows (with change marks):
The general procedure for the study of UE adaptation to the DRX operation  is as follows,
· UE adaptation of its behavior to the DRX operation for UE power consumption reduction 
· When is configured with power saving signal/channel, Ppower saving signal/channel as the signal for the indication whether to wake up or not before or at the beginning of DRX ON duration

· At least for the indication of PDCCH monitoring
· Preparation period is used for in advance of DRX ON,( e.g., to perform channel tracking, CSI measurements, beam tracking), 
· Preparation period can be used Iin preparation for the PDCCH/PDSCH decoding 
· Preparation period could be before or during the DRX ON duration
· Network can indicate UE to report CSI before or after the power saving signal/channel (if configured) during the preparation period 
· Network can indicate additional RS transmission (e.g., CSI-RS, TRS, SSB and power saving signal) at the preparation period 
· Go-to-sleep signaling as the indication allowing UE going back to sleep state, e.g.,
· MAC-CE 
· DCI 
· Power saving signal/channel
· Constraints on scheduling DCI during DRX_ON


In this section, we mainly focus on power saving signal/channel before or at the beginning of DRX on-duration and go-to-sleep signaling.

WUS before or at the beginning of DRX-ON
Power saving signal/channel before or at the beginning of DRX on-duration can indicate whether UE should wakeup or not, so it can be categorized into the following types.
· power saving signal/channel for wakeup purpose (i.e. WUS), or 
· power saving signal/channel for go-to-sleep purpose (i.e. GTS signaling)
In our view, if power saving signal/channel before or at the beginning of DRX-ON is GTS signaling, UE should already stay in active time (after preparation period) before detecting the GTS signaling. In our companion contribution [3], if UE always stays in active time before or at the beginning of DRX on-duration, power saving gain is marginal. So, power saving signal/channel before or at the beginning of DRX on-duration may not be GTS signaling.
Proposal 1: Power saving signal/channel before or at the beginning of DRX on-duration may be WUS.

Preparation period
“Group-common” preparation period
There seems a conflict between UE-specific DRX configuration and “group-common” preparation period, due to misalignment between UE-specific DRX configuration and “group-common” RS configuration within preparation period. In general, gNB may configure a group of UEs to share a common RS configuration to reduce network overhead. In this way, the group of UEs may be served with the same beam or TRP due to their similar locations, and they process the same CSI-RS for channel tracking, for CSI acquisition and for beam tracking within preparation period. This issue has been identified and addressed in the standardization of R15 aperiodic TRS.
Observation 1: There seems a conflict between UE-specific DRX configuration and “group-common” preparation period.

Re-sync with the existing RS
It was identified in RAN1#95 that “RS resources can be considered to assist UE in performing RRM/CSI measurement and channel time/frequency and/or beam tracking”. Recall that this issue had been discussed in TRS topic in R15 NR, it was concluded in RAN1#90bis that it is left to gNB implementation. In R15, UE may mainly rely on SSB or P-TRS for T/F tracking, and UE may have to re-sync before DRX on-duration.
	Conclusion:
Periodic SS burst and periodic TRS burst can be arranged such that the UE can utilize one SS burst and one TRS burst for AGC adjustment and T/F tracking before DRX ON
No further specification impact may be necessary


When the last occasion of SSB or periodic TRS before DRX on-duration is far away from the beginning of DRX on-duration, UE should stay in micro-sleep state for a long time, which is power consumed.
Observation 2: UE should stay in micro-sleep state after re-sync, which is power consumed.
It can be observed that UE power consumption in re-sync procedure mainly depends on the slots number in micro-sleep state. One straightforward way to reduce micro-sleep time after re-sync is to plan SSB or P-TRS close to the beginning of DRX on-duration. However, SSB is cell specific and P-TRS is group common, while DRX configuration is UE specific. For instance, {periodicity, offset} of DRX cycle of UE 1 is {40ms, 10ms}, and {periodicity, offset} of DRX cycle of UE 2 is {40ms, 20ms}, and SSB periodicity is 20ms, in this case, SSB is always close to DRX on-duration of UE 1, and far away from DRX on-duration of UE 2. 
If P-TRS is applied in example mention above, {periodicity, offset} of P-TRS of UE 1 can be {40ms, 5ms}, and {periodicity, offset} of P-TRS of UE 2 can be {40ms, 15ms}, and thereby P-TRS can be equally close to DRX on-duration of UE 1 and UE 2. However, per-UE configuration of P-TRS will cause large network overhead. This issue will be worse for multi beam deployment, since P-TRS may be different for different beam.
Observation 3: Re-sync with the existing periodic RS, such as SSB and TRS, may cause additional UE power consumption or large network overhead.

Additional RS
It was identified in RAN1 Ad Hoc 1901 that additional RS is beneficial to assist UE in performing e.g. fine synchronization, channel/beam tracking, and/or CSI/RRM measurements.
	Agreements:
· Capture in the TR: New section 5.2.3 “Additional RS used for UE power saving”  in TR

Additional RS is the RS provided by gNB to assist UE in performing e.g.,fine synchronization, channel/beam tracking, and/or CSI/RRM measurements in addition to the existing RS in Rel-15.  The additional RS was proposed for study for power saving schemes for e.g, UE adaptation to the DRX operation,  BWP switching, fast SCell activation, reducing PDCCH monitoring, and/or  RRM measurements.   RS design is assumed to reuse Rel-15 waveform.  Power saving signal could be used to meet the purpose of additional RS.


Additional RS can be indicated within preparation period in some cases. The usage of additional RS will be shown in Section 5.4.

Numerical evaluation for WUS
In our companion contribution [3], the simple numerical evaluations with deterministic traffic model is exercised. It can be observed that for power saving scheme with optimization, power saving gain for UE adaptation to DRX operation can be about 40%~50% in FTP and instant messaging type traffic, and 30%~40% in VoIP type traffic.
Observation 4: UE adaptation to DRX operation is beneficial to UE power saving.

UE adaption to reduce PDCCH monitoring
GTS signaling
It was identified in RAN1#95 that power saving signal/channel can be used to trigger UE adaptation to reduce PDCCH monitoring.
	Agreements:
· The power saving signal/channel candidate in triggering UE to achieve reducing PDCCH monitoring for further study is that the power saving signal/channel can be used to trigger UE to skip the PDCCH monitoring and/or to go to sleep for a period of time.
· Other schemes are not precluded


In our view, GTS signaling can be used for reducing PDCCH monitoring.
Proposal 2: Power saving signal/channel to reduce PDCCH monitoring may be GTS signaling.

UE adaptation of PDCCH monitoring on activated SCell
In RAN1 Ad Hoc 1901 meeting, it was identified that UE adaptation to frequency domain operation is beneficial for UE power saving.
	Agreements:
Update the TR as follows (with change marks):
The UE BWP adaptation to the traffic arrival is to dynamically switch the BWP by gNB based on e.g. the traffic arrival to support efficient operation of BWP switching in reducing the UE power consumption.  

The UE adaptation to the CA/DC is to fast activation/deactivation of the SCell by gNB based on e.g. the traffic arrival to support efficient operation for fast SCell activation/deactivation in achieving UE power saving.  

The UE power saving schemes for the UE adaptation in frequency domain for further study are as follows, 

· BWP -  UE adaptation to different BWP
· RS to assist UE channel tracking and measurements to assist BWP switching  
· The assistance may also include CSI measurements (UE processes one BWP at a time)
· Enhancement of L1 signaling, e.g., power saving signal or DCI for power saving, in triggering the BWP switching
· Association of BWP and DRX configuration
· UE assistance information could be considered
· CA/DC – 
· Quick activation/de-activation (e.g.,L1 signaling, MAC CE enhancement) 
· Adaptation of PDCCH monitoring/search space on activated SCell 
· Including cross carrier scheduling
· Power adaptation based on the operation in a group of cell in power efficient way
· CSI/RRM measurements and beam management at non-active SCell
· UE assistance information could be considered


In our view, reducing PDCCH monitoring on activated SCell should be studied.
As a simple solution of reducing PDCCH monitoring on activated SCell, network can configure UE to only monitor PDCCH on PCell and enable cross-carrier scheduling for all activated SCells. However, it will cause PDCCH overloading on PCell severely. Therefore, cross-carrier scheduling for all activated SCells may not be always assumed as a power saving mechanism. More efficiently, network triggering, i.e. power saving signal/channel for activated SCells, should be studied.

WUS before or at the beginning of DRX-ON
Like “UE adaptation to DRX operation”, power saving signal/channel for activated SCells before or at the beginning of DRX on-duration can indicate whether UE should monitor PDCCH on activated SCells or not, so it can be WUS. Further, it should be noted that DRX operation could be change to be different across CCs for power saving purpose in R16.
WUS for activated SCells can be located on PCell or activated SCells. WUS for activated SCells can be located on PCell when resource overhead is not critical in PCell, otherwise, WUS for activated SCells can be located on activated SCells.
Observation 5: WUS for activated SCells can be located on PCell or activated SCells.

GTS signaling
Like defined in “UE adaptation to reduce PDCCH monitoring”, GTS signaling can indicate whether UE should go to sleep state on the given SCells.
Proposal 3: For activated SCells, power saving signal/channel before or at the beginning of DRX on-duration may be WUS, and power saving signal/channel to reduce PDCCH monitoring may be GTS signaling.

WUS
From above sections, it is identified that power saving signal/channel for wakeup purpose (WUS) and for go-to-sleep purpose (GTS signaling) can be applied in different scenarios. 
In Section 5 and 6, we will discuss WUS and GTS signaling in general way.
It was identified in RAN1 Ad Hoc 1901 that WUS and GTS signaling is beneficial in some use cases.
	Agreements:
· DL power saving signal and/or channel is beneficial at least in some use cases and is thus supported for UE power consumption savings
· Detailed FFS, e.g., detailed mechanisms (including reusing existing signal/channel, or a new one), purpose(s) (wake-up and/or go-to-sleep, etc.), etc.


Further, it was agreed in RAN1 Ad Hoc 1901 that design of WUS and GTS signaling depends on multiple factors.
	Agreements:
· Companies are encouraged to consider the following aspects for the purpose of the power saving signal/channel design,
· The multiplexing capability
· Include total number of UEs supported
· The resource overhead in achieving the power saving
· The behaviour when miss detection/false alarm happens
· Multiplexing with other signals/channels
· Number of information bits
· Complexity
· Power consumption



Miss detection and false alarm
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Miss detection rate is important for WUS, since miss detection will lead to miss grants within a period. Instead, false alarm of WUS will only lead to reduction of power saving gain. It was concluded in RAN1 Ad Hoc 1901 that low miss detection rate is required for WUS.
	Agreements:
The performance evaluation of the power saving signal/channel should target the miss detection at X% and the false alarm rate at Y% with the following aspects identified for the proposed power saving signal/channel
· The target of miss detection X% and the false alarm rate at Y% as baseline for evaluation
· For power saving signal/channel for wake-up purpose, X=[0.1] and Y=[1]
· For power saving signal/channel for go-to-sleep purpose, X=[1] and Y=[0.1]
· Additional X and Y values are not precluded for the proposed power saving signal/channel based on the use cases and scenarios
· For any other purpose(s) of power saving signal/channel, companies to report X & Y values
· The target of miss detection would be different depending on the behaviour of miss detection of power saving signal/channel.
· If miss detection behaviour is defined as no subsequnt PDCCH reception, low miss detection rate is required in order to avoid increased latency of missed chance of the scheduling.
· If miss detection behaviour is defined as subsequent PDCCH reception, low miss detection rate is not required. If the network is congested and power saving signal is not transmitted, UE behaves as if power saving signal is not configured. 
· The miss detection performance when multiple power saving signal/channel are multiplexed on the same resource, when applicable
· The performance of the power saving signal/channel should assume realistic implementation limitations, e.g., by using realistic channel estimation and time/frequency offset estimation, etc.


The behavior when miss detection happens will be discussed in Appendix.

MAC-CE as WUS
If MAC CE is used as WUS, UE needs to decode PDSCH with potential HARQ combining, which may have issues of low power saving gain and large latency.

L1 channel as WUS
If L1 channel is used as WUS and additional RS is configured for UE, UE should periodically wake up to process additional RS before monitor L1 channel. In this sense, additional RS is a periodic RS indeed, which is the same as the existing periodic RS. Therefore, if L1 is used as WUS, additional RS may not be necessary.
Observation 6: If L1 channel is used as wakeup channel, additional RS may not be necessary.

The alternatives of L1 channel as WUS are listed in the following table.
Table 1: Comparison of alternatives of L1 channel as WUS
	
	GC-PDCCH
	Scheduling PDCCH
	Dedicated PDCCH

	Resource overhead
	Depends on AL
	Depends on AL
	Depends on AL

	Coexistence/multiplexing with existing signal/channel
	Good
	Good
	Good

	The multiplexing capacity (UE-specific, group-specific, cell specific)
	Group common
	UE-specific
	UE-specific

	Number of information bits
	Bits for subgrouping
	DCI size of scheduling PDCCH
	Bits for subgrouping

	Miss detection

	Low miss detection rate due to larger AL than scheduling PDCCH
	High miss detection rate in general, e.g. 10-2 (See Appendix A.1)
	Low miss detection rate due to very small DCI size

	False alarm 
	Guaranteed by CRC
	Guaranteed by CRC
	Guaranteed by CRC

	Complexity
	High if polar decoding
	High if polar decoding
	High if polar decoding, and low if correlation



Miss detection:
Regarding miss detection rate, reliability of scheduling PDCCH is only about 10-2. But with DCI size reduction, reliability is raised. In our preliminary link level simulation, in fading channel with 5Hz Doppler spread, BLER of dedicated PDCCH with small DCI size, e.g. 3 bits, can be reduced below 10-3@SNR=-6dB. With the same simulation assumptions, BLER of PDCCH with 30 bits DCI size is 10-2@SNR=-6dB. It should be noted that PDCCH always contains 24 bits CRC which cause large number of total bits and limit the decreasing of BLER.
Observation 7: PDCCH dedicated for wakeup triggering with small DCI size has smaller miss detection rate.

L1 signal as WUS
From the below RAN1#95 agreements, L1 signal as WUS can be TRS, CSI-RS type RS, SSS-like, DMRS and new signal.
	Agreements:
The power saving signal/channel for UE adaptation includes the following signals/channels for further study
· Existing signal/channel based power saving signal/channel
·  PDCCH channel
· TRS, CSI-RS type  RS, SSS-like and DMRS
· PDSCH channel carried MAC CE and/or RRC signaling
· New power saving signal/channel – sequence based 


In our understanding, procedures of detecting the different types of wakeup signal can be different, which is shown as follows.
· DMRS: 
· It can be PDCCH DMRS. 
· UE may process SSB/P-TRS, and then detect PDCCH DMRS.
· Additional RS is not necessary.
· CSI-RS type RS: 
· It can be CSI-RS for CSI acquisition, tracking and beam management. 
· UE may process CSI-RS for re-sync at first, and then detect CSI-RS. If UE detects CSI-RS without re-sync, frequency offset due to long-time sleeping will cause unacceptable performance of miss detection rate. 
· Additional RS is not necessary.
· SSS-like RS or NB-IoT-WUS-like RS: 
· It can be SSS or PSS+SSS or new RS that occupies a time-frequency contiguous resource.
· Different from CSI-RS, it is contiguous in frequency domain. UE may detect SSS-like RS together with frequency offset correction, e.g. using trial-and-error method.
· Additional RS may be necessary, since SSS-like RS may only provide coarse synchronization. Processing the additional RS is triggered by the wakeup signal.
· New waveform signal: 
· It can be new signal with non-OFDM waveform.
· UE may detect new waveform signal with a narrowband RF. If UE detects the new waveform signal successfully, UE may open wider RF and process additional RS for re-sync. Otherwise, UE may not open wider RF or process additional RS for re-sync.
· Additional RS may be necessary, since new waveform signal may not provide synchronization. Processing the additional RS is triggered by the wakeup signal.
The alternatives of L1 signal as WUS are listed in the following table.
Table 2: Comparison of alternatives of L1 signal as WUS
	
	DMRS* (PDCCH DMRS)
	CSI-RS type RS (including TRS)
	SSS-like RS or NB-IoT-WUS-like RS
	New waveform signal***

	Resource overhead
	Configurable
	Configurable
	SSS-like RS: 12 PRBs (PSS+SSS).
NB-IoT-WUS-like RS: configurable
	Related to slot number and PRB number

	Coexistence/multiplexing with existing signal/channel
	Support already
	Using RMR
	Using RMR
	Using resource allocation or RMR

	The multiplexing capacity (UE-specific, group-specific, cell specific)
	Group common, or cell specific;
Can be revised to UE-specific**
	Group common, or cell specific;
Can be revised to UE-specific**
	Cell specific, or cell specific;
Can be revised to UE-specific**
	Group common;
Can be UE-specific with FDM/TDM

	Number of information bits
	Bits for subgrouping
	Bits for subgrouping
	Bits for subgrouping
	Bits for subgrouping

	Miss detection

	Related to overhead
	Related to overhead
	Related to overhead
	Related to overhead

	False alarm
	No CRC protection
	No CRC protection
	No CRC protection
	No CRC protection

	Complexity
	Correlation in frequency domain
	Correlation in frequency domain
	Correlation in time domain
	Correlation in time domain


* Note: Wideband-RS of PDCCH can be used as RS for blind detection, since it is assumed that a common precoder is applied to DMRS. Non-wideband-RS of PDCCH is not suitable for blind detection, since precoder cycling may be applied in it.
** Note: For CDM, due to overhead and sequence design complexity, sub-grouping ID could be used instead of C-RNTI.
*** Note: New waveform signal refers to signal using non-OFDM waveform, e.g. OOK [4].

Miss detection:
Regarding miss detection rate, if WUS contains very limited “payload”, e.g. the presence of WUS means triggering or not, then miss detection rate could be reduced. 
Of course, how or whether to convey sub-grouping ID in wakeup signal is a question. In our view, to reduce miss detection rate, multiplexing of UEs for a shared WUS can be FDM or TDM, where overhead is sacrificed for lower miss detection rate. Even for CDM, resource overhead can be large enough for better multiplexing of UEs.
In [5], miss detection of CSI-RS based WUS are achieved from simulation, which can be 1% at SNR -6dB. In [6], miss detection of WUS is shown to be reliable. 
Recall that PBCH-DMRS occupies 144 REs and meet performance requirement with conveying bits of cell ID and 3 bits time index, WUS with 144 REs may convey bits of cell ID and about 3 bits sub-grouping, and also meet performance requirement.
Therefore, new design of signal with small bit payload can be starting point to introduce L1 signal as wakeup signal.
Observation 8: New design of signal with small bit payload can meet the requirement of miss detection rate of WUS.

Power saving gain:
In our companion contribution [3], numerical evaluation is exercised and it shows that SSS-like RS, NB-IoT-WUS-like RS and new waveform signal have larger power saving gain.
Observation 9: New design of signal with small bit payload has larger power saving gain.

Summary
We have the following proposal.
Proposal 4: For WUS, PDCCH dedicated for triggering wakeup with small DCI size can be considered, and new design of L1 signal for triggering wakeup with small bit payload can be considered. 
· A mechanism of reporting “RLF” for WUS with relaxed condition should be studied to reduce impact of miss detection.

GTS signaling
Miss detection and false alarm
Miss detection rate is not so important for GTS signaling, since miss detection will only lead to reduction of power saving gain without miss grant. Instead, false alarm will cause miss grant issue, which is much more critical. It was concluded that low false alarm rate is required for GTS signaling.

MAC CE as GTS signaling
MAC CE as GTS signaling is already supported in R15 NR, e.g. DRX commands in MAC-CE. 

L1 channel as GTS signaling
Comparing with MAC CE, L1 channel as GTS signaling can cause UE sleeping for a longer time interval within DRX on-duration, since L1 channel is a faster signaling than MAC CE.
In general view, the current scheduling PDCCH already has very low false alarm rate, e.g. false alarm rate of Polar decoding is about 10-4. So, scheduling PDCCH can be used as go-to-sleep channel. In this way, DCI for scheduling PDCCH can be reused or enhanced to convey information of GTS. Further, when GTS signaling is conveyed in scheduling PDCCH, UE only needs to monitor GTS signaling only in active time, i.e. after UE is woken up.
Observation 10: Scheduling PDCCH is suitable to be GTS signaling.

Summary
We have the following proposal.
Proposal 5: For GTS signaling, scheduling PDCCH can be considered.

Conclusion
As conclusions, we have the following proposals.
Proposal 1: Power saving signal/channel before or at the beginning of DRX on-duration may be WUS.
Proposal 2: Power saving signal/channel to reduce PDCCH monitoring may be GTS signaling.
Proposal 3: For activated SCells, power saving signal/channel before or at the beginning of DRX on-duration may be WUS, and power saving signal/channel to reduce PDCCH monitoring may be GTS signaling.
Proposal 4: For WUS, PDCCH dedicated for triggering wakeup with small DCI size can be considered, and new design of L1 signal for triggering wakeup with small bit payload can be considered. 
· A mechanism of reporting “RLF” for WUS with relaxed condition should be studied to reduce impact of miss detection.
Proposal 5: For GTS signaling, scheduling PDCCH can be considered.
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[bookmark: _Toc518705559]Appendix
A.1  Signaling reliability captured in 36.300
The different characteristics of MAC and RRC control are summarized in the table below.
Table B.1-1: Summary of the difference between MAC and RRC control
	
	MAC control
	RRC control

	Control entity
	MAC
	RRC

	Signalling
	PDCCH
	MAC control PDU
	RRC message

	Signalling reliability
	~ 10-2 (no retransmission)
	~ 10-3 (after HARQ)
	~ 10-6 (after ARQ)

	Control delay
	Very short
	Short
	Longer

	Extensibility
	None or very limited
	Limited
	High

	Security
	No integrity protection
No ciphering
	No integrity protection
No ciphering
	Integrity protection Ciphering



The main difference between MAC and RRC control lies in the signalling reliability. Due to the signalling reliability, signalling involving state transitions and radio bearer configurations should be performed by RRC. Basically, all signalling performed by RRC in UTRA should also be performed by RRC also for E-UTRA.
A.2  The behaviour when miss detection happens
There are at least three options for the behavior when miss detection happens:
· Option-1: Reducing miss detection rate of one-shot detection of wakeup signal/channel.
· Option-2: Wakeup signal/channel is repeated in time domain.
· Option-3: wakeup signal/channel is always present and there is at least 1 bit to indicate positive or negative.
For Option-1, like LTE NB-IoT, one-shot detection of wakeup signal/channel can be achieved by enlarging duration of wakeup signal/channel, and UE can early terminate the detection if wakeup signal/channel is detected successfully. It should be noted that power boosting may not be assumed due to total power limitation at gNB.
For Option-2, wakeup signal/channel can be repeated in DRX on-duration to overcome the deep fading of channel before or at the beginning of DRX on-duration. UE should be able to perform soft combining for multiple occasions of wakeup signal/channel.
For Option-3, “miss detection” of wakeup indication is indeed the false alarm of decoding of wakeup indication, which can be maintained in low rate. Its overhead will be higher than that of wakeup signal/channel present only for triggering.
In general, overhead of wakeup signal/channel will be increased. It can be observed that low miss detection rate and large overhead is a tradeoff.
Observation A1: For wakeup signal/channel, low miss detection rate and large overhead is a tradeoff.
RLF is related to miss detection of a given type of PDCCH at 10-2 BLER. RLF will be declared only after out-of-sync is accumulated to some degree, and in duration of accumulation wakeup signal/channel may be missed already. In addition, reporting of “RLF” of wakeup signal/channel will not cause “ping-pong” issue of early reporting of RLF in RLM. Hence, reporting of “RLF” for wakeup signal/channel can be more easily triggered compared with reporting of RLF in RLM. With this assumption, miss grant due to miss detection of wakeup signal/channel may be reduced.
Observation A2: Miss grant due to miss detection of wakeup signal/channel may be reduced by relaxing condition of reporting of “RLF” for wakeup signal/channel.
