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 Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK15]The agreements on Rel-16 UE power saving till RAN1#98bis are captured in [1]. The remaining issues on the design of PDCCH-based power saving signal/channel, potential DCI contents, resource configuration, DCI format, handling of miss detection and other background activities are discussed in this contribution.  
[bookmark: OLE_LINK5]Design of PDCCH-based power saving signal outside Active Time
[bookmark: OLE_LINK21]DCI content
The agreements in RAN1 #97 are as follows.
	Agreements:
Outside Active Time, the PDCCH-based power saving signal/channel is configured for triggering UE to or not to monitor the subsequent ON duration(s) 
· FFS a single vs. multiple durations, particularlly checking consistency with RAN2 agreements



The agreements in RAN1 #98bis are as follows. 
	Agreements:
For a UE, the following information can be configured to be included in the new DCI for the WUS PDCCH scrambled by PS-RNTI 
· Indication to wake up or not to wake up 
· L1 based mechanism for transitioning from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated Scells, as agreed in MR CA/DC
· FFS: Triggering -CSI-report
· FFS: whether or not the bitwidths of some or all of the above information fields can be zero




	Agreements:
· When the UE is outside Active Time, for the L1 based mechanism for transitioning from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated Scells, an explicit information field for the UE is introduced to the PDCCH WUS
· The explicit information field is configurable within a range of 0 to X1 bits
· X1 <<15
· FFS whether to use BWP framework for transitioning from dormancy to non-dormancy
· FFS the case of ’non-dormancy-like’ to ’dormancy like’ transition
Agreements:
· For the L1 based Scell dormancy indication sent on primary cell outside active time in WUS PDCCH
· The explicit information field in DCI is a bitmap with up to X1 bits and 1 bit per group of configured Scells
· Each Scell group can have one/multiple Scells and up to X1 Scell groups are configured via RRC. 
· The Scell group configuration is independent from the Scell group configuration for dormancy indication within active time (if supported) 
· X1 = [5]
· Note: X1 is upper bound.
· Note: Number of bits used for explicit information field in WUS PDCCH is based on configuration




In the encoding procedure of downlink control channel, padding bits are appended in the DCI if the payload size is less than 12 bits. To fully exploit the lower limit of DCI payload size, other power saving techniques were agreed be conveyed by WUS PDCCH. 
Wake-up indication
According to the agreements in RAN1 #97, the number of DRX-On durations triggered by WUS PDCCH is to be further decided. Furthermore, it was agreed in RAN2 #107 that if UE is indicated to wake up, UE starts the drx-onDurationTimer at its next occasion. It means WUS PDCCH would only indicate wake-up or not for one DRX onDuration. Considering the consistency with RAN2 agreements, it is proposed to confirm in RAN1 that the wake-up indication in WUS PDCCH is only used to trigger UE to start or not start the drx-onDurationTimer for the next long DRX cycle.
Proposal 1: It is proposed that the wake-up indication in WUS PDCCH is only used to trigger the UE to start or not start the drx-onDurationTimer for the next long DRX cycle. 
Dormancy behavior
Both BWP state switching (i.e., switching between normal and no/sparse PDCCH monitoring within one BWP) and BWP switching can realize transition from ‘dormancy like’ to ‘non-dormancy like’ behaviour. However, BWP state switching requires more spec impact. For example, the new switching delay of BWP state switching needs to be discussed. In addition, for a BWP that is not configured with periodic CSI report, it is necessary to consider how to trigger report in dormant state. Even if periodic CSI report is configured for the BWP, whether the periodicity of CSI report could be relaxed to save more UE power consumption for dormant state or not needs further discussion. 
Observation 1: Using BWP state switching to realize transition from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated SCells has greater spec impact and requires further discussion.
As the configurations, such as PDCCH-Config, are BWP specific and the BWP switching mechanism has already supported in Rel-15, no additional RAN1 spec is required. In addition, as it was agreed in RAN1#98bis meeting, the BWP framework is reused to implement the transition between ‘dormancy like’ and ‘non-dormancy like’ behaviour within Active Time. Both the network and UE implementation/design complexity will be increased if different solutions were adopted for outside Active Time and within Active Time. Based on the above analysis, realizing the transition from ‘dormancy like’ to ‘non-dormancy like’ behaviour by BWP switching is preferred. 
[bookmark: OLE_LINK17]Proposal 2: Reuse BWP framework to support transition from ‘dormancy like’ to ‘non-dormancy like’ behaviour outside Active Time. 
[bookmark: OLE_LINK24]As the WUS PDCCH can multiplex one or more UE outside Active Time and the reliability requirement for WUS PDCCH is much higher than other PDCCH, the size of information field for each UE should be carefully considered. When the transition from ‘dormancy like’ behavior to ‘non-dormancy like’ behavior is implemented through BWP switching, the overhead of WUS PDCCH can be reduced by pre-configuring dormant BWP and non-dormant BWP for the SCells. The information bit in WUS PDCCH can indicate a SCell or a SCell group to switch between dormant BWP and non-dormant BWP. For example, the code point of ‘1’ indicates switching to a non-dormant BWP, and code point of ‘0’ indicates switching to a dormant BWP.
It is proposed that the bitwidth of SCell dormancy behavior information field can be zero if the WUS PDCCH indicates UE not-wake-up. 
Triggering CSI reporting
The power saving benefit of triggering a preparation period has been widely discussed in both SI and WI phase. The following observation was captured in TR 38.840.
“Additional gain 4% -10% of the power saving scheme with UE adaptation to the DRX operation with the help of the preparation period is observed on top of the power saving gain from UE wake-up by power saving signal/channel.”
[bookmark: OLE_LINK8]Observation 2: Additional 4%~10% power saving gain by using preparation period on the top of the power saving gain from wake-up indication is observed in TR 38.840. 
When UE is indicated to wake up to monitor PDCCH in the subsequent DRX onduration, it is beneficial to perform CSI measurement or beam management in advance to DRX onduration to prepare for DL/UL data transmission.
[bookmark: OLE_LINK9]Moreover, there are some broadcast messages, such as paging and system information, UE needs to receive during DRX-off. It was already agreed in RAN 2 that UE does not start drx-onDurationTimer if WUS PDCCH indicates not-wake-up. In this case, if UE does not wake up for a number of DRX cycles and the channel may suffer a great change and the CSI reported by UE is out-of-date. To ensure the transmission performance for broadcast messages, particularly when longer DRX cycle is configured, it is proposed that the UE should perform CSI report before the start of DRX cycle as it is shown in Figure 1.
Therefore, the preparation period for CSI measurement and report is required to help gNB to obtain the current CSI from the UE for both wake-up and not-wake-up cases. There are at most 6 bits to trigger aperiodic CSI-RS in DCI Format 0_1. Similarly, if the CSI reporting triggering can be incorporated in the WUS PDCCH, this field can be reused. Before DRX-ON, the synchronization, AGC, etc., might be not good enough to decode the WUS PDCCH. Hence, the maximum bit width to trigger CSI reporting in WUS PDCCH should be small, e.g., 3 bits. Moreover, the CSI reporting triggered by WUS PDCCH could also be periodic. 
[image: ]
Figure 1 Preparation period triggered by WUS PDCCH
Proposal 3: Triggering CSI reporting should be conveyed by WUS PDCCH. The configuration of 0 ~ 3 bits is recommended. 
Given that WUS PDCCH combined with different schemes could be applied to different scenarios, it is unnecessary for the UEs with different capabilities to support the same power saving technique or configuration. It is suggested that the information conveyed by the WUS PDCCH is configurable. The interpretation of the information conveyed by the WUS PDCCH is up to configuration. For example, WUS PDCCH would only carry the information of dormancy behavior indication for the UEs that do not support wake-up function. Therefore, it is proposed that each power saving techniques can be configured flexibly for each UE. 
Proposal 4: Support flexible UE-specific configuration of PS to trigger UE adaptation. 
DCI size
The agreements in RAN1 #96bis are as follows.
	Agreements
The assumptions of the DCI design of the PDCCH-based power saving signal/channel include:
· No increase of DCI format size budget  
· FFS whether or not the same or different sets of DCI format sizes for Active time vs. out of Active time
· Working assumption: no increase of UE BD/non-overlapping CCE limit



Considering that UE does not monitoring WUS PDCCH during Active Time, a different size of WUS PDCCH from other DCIs does not impact the size budget in Active Time. During DRX-off period, there are four types of RNTI , i.e., RA-RNTI, P-RNTI, SI-RNTI, TC-RNTI, that need to be monitored. According to principle of DCI size alignment, the sizes of DCIs scrambled by those four types of RNTI are the same. Therefore, a configurable size of WUS PDCCH would result in two different DCI sizes outside Active Time, which does not impact the size budget. Due to the lack of beam management procedure and CSI reporting, a configurable DCI size of WUS PDCCH is beneficial to improve the performance of WUS PDCCH. 
Observation 3: A configurable size of WUS PDCCH would result in two different DCI sizes outside Active Time, which does not impact the size budget.
Proposal 5: It is proposed to support different sets of DCI format sizes within Active time and outside Active time. The DCI format size budget and size alignment procedure are not impacted.
Proposal 6: It is proposed to confirm the following working assumption.
· No increase of UE BD/non-overlapping CCE limit.
Resource configuration
In RAN1 #98bis meeting, the agreements on monitoring occasion for WUS PDCCH were made as follows.
	Agreements:
UE starts monitoring the PDCCH with CRC scrambled by PS-RNTI at the configured PS_offset before the start of DRX ON until the end of the configured range of monitoring.   
· The “PS_offset” is a new higher layer parameter  
· (Working assumption) the range of monitoring is derived based on existing parameters, e.g., duration and  monitoringSymbolsWithinSlot, in SearchSpace IE without any change 
· Note: the value of “range” is smaller than that of PS_offset, e.g., to ensure UE with sufficient time for preparing for PDCCH monitoring at the DRX ON
Search space is configured for the indication of monitoring DCI with CRC scrambled by PS-RNTI.
· Reuse the existing search space configuration with all or subset of parameters, e.g., the periodicity and the offset
· FFS: The restriction in the supported periodicity, the aggregation level and the number of blind decoding for the new DCI with CRC scrambled by PS-RNTI




According to the above agreements, it needs to clarify that the valid monitoring occasions are determined by the search space and the new parameter PS_offset. The parameters, e.g., periodicity and offset, configured in the search space would be reused to determine the monitoring occasions of WUS PDCCH. Considering that the periodicities of search space set and DRX cycle may be not matched well , the new higher layer parameter PS_offset is introduced to differentiate the valid monitoring occasions. An example is shown in Figure 2, UE monitors WUS PDCCH in the monitoring occasions which are determined by the existing search space configuration during the PS_offset. 
The range of monitoring in the PS_offset needs to be further decided. It is unnecessary to derive the range of monitoring by only a part of parameters in SearchSpace IE because the PS_offset and existing search space configuration can already support flexible monitoring occasions for different UEs and DRX configurations as it is shown in Figure 2. Therefore, it is proposed that the range of monitoring is derived based on all existing parameters in SearchSpace IE without any change. 
[image: ]
Figure 2  Range of monitoring for WUS PDCCH
Proposal 7: It is proposed to confirm the working assumption:
· The range of monitoring is derived based on existing parameters, e.g., duration and  monitoringSymbolsWithinSlot, in SearchSpace IE without any change 
Moreover, the DCI size of the WUS PDCCH may be different for the cases of supporting different number of UEs or carrying different number of code blocks. Hence, all available values of different resource parameters, e.g. the periodicity and the aggregation level, are required for the WUS PDCCH with different sizes or scenarios. Regarding the number of blind decoding, the intention is that UE may save more power consumption with the reduced number of blind decoding of WUS PDCCH. However, there is almost no additional power saving gain with a lower power WUS PDCCH according to TR 38.840. And reducing the number of blind decoding may increase the blocking rate of WUS PDCCH. Therefore, the restrictions in the supported periodicity, the aggregation level and the number of blind decoding for the new DCI with CRC scrambled by PS-RNTI are unnecessary.
Proposal 8: It is proposed that there should be no restriction in the supported periodicity, the aggregation level and the number of blind decoding for the new DCI with CRC scrambled by PS-RNTI. 
DCI format of WUS PDCCH
The agreements in RAN1 are as follows.


	Agreements in RAN1 #98 
· The new DCI format for power saving signal/channel is configured to be monitored at least in CSS.  
· FFS for UESS

Agreements in RAN1 #98bis 
The new DCI of PDCCH-based power saving signal/channel outside Active Time is designed with UE-specific configured power saving information for one or more UEs .
· The new DCI format supports multiplexing of one or more UEs
· FFS: Whether the starting position and the location of the indication in the new DCI format for a specific UE is based on higher layer configuration
· FFS: Details of the DCI format design for a specific UE
· Whether new DCI format is similar to that of DCI format 2_x
A new DCI format 3_0 is introduced for providing the indication of power saving information used outside Active Time in Rel-16



[bookmark: OLE_LINK11]According to the above agreements, WUS PDCCH defined as a DCI format 3_0 is introduced to support multiplexing of one or more UEs. It is noted that the WUS PDCCH in CSS can also trigger a single UE. In addition, the blocking rate of PDCCH is an important factor to be considered. The blocking rate of UE-specific DCI and UE group-common DCI is shown in Figure 3. It is assumed in the simulation that for UE-specific DCI, the payload size is 2 bits. While for UE group-common DCI, there are 2 UEs in the group and each UE is assigned with 2 bits. It is observed that the blocking rate of the UE group-common DCI is about ten times lower than that of the UE-specific DCI. Therefore, it is proposed to configure the new DCI format 3_0 to be monitored in CSS only.  
[image: ]
Figure 3 Blocking rate of UE-specific DCI and UE group-specific DCI
Proposal 9: The new DCI format for power saving signal/channel is configured to be monitored only in CSS.
[bookmark: OLE_LINK20]If there are more DCI contents such as triggering CSI reporting and dormancy behavior indication on activated SCells to be conveyed by WUS PDCCH, the DCI format of WUS PDCCH should be further discussed to balance between a reliable BLER performance and power saving benefits.
During DRX-off period, the performance of downlink control signalling is sensitive to the timing/frequency offset due to the mobility in DRX-Off period and there is no accurate channel state information or channel tracking measurement. Therefore, the new DCI format that is used to carry power saving information for more than one UE outside Active Time should be compact enough to ensure the reliability performance.  
[bookmark: OLE_LINK12][bookmark: OLE_LINK10]For UE group-specific DCI in Rel-15, information bits of several UEs in one group are concatenated to form the DCI as it is shown in Figure 4. However, the number of trigger states for each UE could be configured and is not always power of 2, which would waste some DCI states. For instance, UE is configured with 5 SCell groups. If UE is indicated to wake up, there are 25 triggering states of transition between the dormancy-like and non-dormancy like behavior. If UE is indicated with non-wake-up, the indication of dormancy-like or non-dormancy like behavior is not needed. In this case, the number of triggering states for each UE is 25+1=33, which refers to 5-bit dormancy behavior transitioning information when it is indicated with wake-up and one non-wake-up trigger state. If there are 3 UEs in one group, for single user joint coding, i.e. SU-joint coding, same as group common DCI in Rel-15, ceil(log2(25+1))*3=18 bits are needed. For multi-user joint coding, i.e. MU-joint coding, instead of concatenating the DCI of multiple users in one group directly, the trigger states of different UEs in the same group are encoded together to form the DCI. Based on the assumption, ceil(log2((25+1)*(25+1)*(25+1)))=16 bits are enough for these 3 users.
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Figure 4 DCI format 2-X
The reduced payload size and the corresponding percentage under different number of UEs and trigger states are shown in Figure 5 and Figure 6. It can be observed from Figure 5 that as the triggering states per user and the number of users increase, the more bits are reduced by MU-joint coding. From Figure 6 we can see that MU-joint coding can reduce 10%~22% of payload size compared to SU-joint coding.
From Figure 5 and Figure 6, we can see that MU-joint coding can achieve significant overhead reduction gain. This overhead reduction gain can help to enhance the PDCCH decoding performance.
Observation 4: MU-joint coding can achieve significant overhead reduction gain compared to SU-joint coding. 


Figure 5 Reduced payload size of MU-joint coding over SU-joint coding

Figure 6 Reduced payload size ratio of MU-joint coding over SU-joint coding
Therefore, it is necessary to design a UE group-specific DCI with the power saving information of one or more UEs within the group are jointly coded. Here is an example of a mapping rule for MU-joint coding. Assume the number of trigger states configured for each UE in the group is T(i), and the code point of WUS PDCCH is C. Wherein 0≤i≤N-1, N is the number of UE in the group. For each UE, the trigger state indicated by the WUS PDCCH is t(i). The procedure used to derive t(i) from C is shown in Figure 7.
[image: ]
Figure 7  Procedure used to derive trigger state for each UE in a group from code point of WUS PDCCH
Compared with SU-joint coding, the extra information provided to UE in this example is a list of number of trigger states of other UEs in the group. The information could be configured by RRC signalling, which does not cost much resource overhead.
[bookmark: OLE_LINK4]Proposal 10: Multi-UE joint coding could be used to reduce the payload size outside Active Time. 
UE behaviour of CRC failure and other background activities 
1.1.1 Handling of miss detection
In RAN1 #98bis meeting, the miss detection mechanism for wake-up indication has been agreed as follows that the UE behavior can be configured by higher layer parameters and the default is “not wake up” for the case of no higher-layer configuration.
	Agreements
If a DCI format 3_0 outside Active Time is not detected by a UE, “UE wakeup or not” is configured by the higher layer signalling to address this case
· The default is “not wake up”
Agreements
If UE detects DCI format 3_0 in the monitoring occasion(s), UE follows the indication of wakeup or not from the corresponding field.   



However, it is not enough for the UE to be only configured whether wake up or not because there are other power saving functions such as dormancy behaviour indication for activated SCells or CSI reporting triggered by WUS PDCCH. Therefore, the clarification of UE behaviors for the miss detection of these functions is also necessary. 
Observation 5: It is necessary to clarify UE behaviors for the miss detection of other functions, e.g., dormancy behavior transitioning on activated SCells.
[image: ]
Figure 8  Default behavior for miss detection of WUS PDCCH indicating dormancy behavior
Defining default behavior is an effective method to resolve the miss detection of the WUS PDCCH outside Active Time. For example, if the dormancy behavior of activated SCells indicated by WUS PDCCH is miss detected, the behavior on the activated SCells that UE is supposed to perform should be clarified. Considering there are some ongoing activities that are not impacted by the DRX operation, it is proposed to have current state behavior on the activated SCells as an option when the UE is configured with not-wake -up for the miss detection of WUS PDCCH. In this case, UE can save the unnecessary power consumption from the dormancy behavior transitioning. Furthermore, when the higher layer signaling configures UE as “wakes-up”, the UE starts the drx-onDurationTimer. To ensure the transmission performance in the upcoming Active Time, UE should switch to non-dormancy behavior for the SCells as it is shown in Figure 8.
Proposal 11: If the WUS PDCCH indicating dormancy behavior on the activated SCells outside Active Time is miss-detected and the UE is configured to wake up by higher layer signaling, UE should switch to non-dormancy behavior on the activated SCells.
1.1.2 UE behavior of other background activities
The agreements in RAN1 #98bis are as follows.
	Agreements
UE follows legacy DRX operation to wake up and start the OnDurationTimer at the next DRX ON at least for the case when the active BWP is not configured with the PDCCH –based power saving signal/channel
· FFS other cases (e.g., the monitoring occasion at the PDCCH-based power saving signal/channel is not valid for the UE,  e.g., collision with other procedures)



The agreements in RAN2 are as follows.
	Agreements
Ask RAN1, what is the assumption regarding whether the UE considers also PDCCH-WUS during WUS occasion(s) to determine when/whether to report P/SP SRS and CSI (i.e. CSI/SRS are performed only during active time).



From the agreements in RAN1#98bis, UE shall monitor the WUS PDCCH carrying at least the wake-up indication information in monitoring occasions determined by search space configuration during PS_offset outside the Active Time. In the case that the monitoring occasions are not located in the PS_offset, there is no valid monitoring occasions for WUS PDCCH and UE shall perform the legacy DRX mechanism. In the other case that the monitoring occasions of WUS PDCCH are collided with the other procedures, for examples, CSI/RRM/beam/RLM measurements, periodic CSI report, SR, RACH, configured grant and DL SPS, UE shall not stop performing these procedures. And UE shall perform the legacy DRX mechanism in the case that WUS PDCCH is dropped. 
Proposal 12: UE shall perform the legacy DRX mechanism if there is no valid monitoring occasion in the PS_offset. 
Proposal 13: UE shall perform the legacy DRX mechanism if WUS PDCCH is dropped for the collision with other procedures, e.g., CSI/RRM/beam/RLM measurements, periodic CSI report, SR, RACH, configured grant and DL SPS. 
There are several activities that are used to guarantee the link performance, such as CSI reporting/SRS/RRM/RLM. According to agreements in RAN2, if UE is indicated with not-wake-up, it does not start the drx-onDurationTimer. Furthermore, it was agreed in RAN2 that the RRM/RLM are not impacted by WUS PDCCH. The impact of WUS PDCCH on CSI reporting or SRS transmission needs to be further discussed.
[bookmark: OLE_LINK13]As it is mentioned in the above section, there are some broadcast messages, such as paging and system information, UE needs to receive during DRX-off. Furthermore, if UE does not wake up for a number of DRX cycles and the channel may suffer a great change and the CSI reported by UE in previous DRX cycle is out-of-date. To ensure the transmission performance for broadcast messages, particularly when a longer DRX cycle is configured, it is proposed that the UE should perform CSI report when UE is indicated with not-wake-up. To make a trade-off between an accurate CSI maintenance and UE power consumption, CSI measurement/reporting/SRS transmission can be considered to be relaxed.
Proposal 14: UE should perform CSI report when UE is indicated with not-wake-up.
Design of PDCCH-based power saving signal inside Active Time
The power saving techniques including minimum K0/K2 and maximum number of DL MIMO were agreed to be conveyed inside Active Time. More considerations and analysis could be referred to our companion contribution [2].
[bookmark: OLE_LINK22]It was agreed in the RAN1 #98 meeting that the minimum K0/K2 could be indicated by DCI format 0-1 and/or DCI format 1-1. The adaptation of maximum number of DL MIMO is fulfilled by BWP switching. Therefore, the resource configuration, such as CORESET, search space, DCI size budget and alignment procedure should reuse the existing mechanism as much as possible considering the limited TU and standardization workload.
[bookmark: OLE_LINK3]Proposal 15: The design and resource configuration of power saving signal/channel within Active Time should reuse the existing mechanism as much as possible considering the limited TU and standardization workload.
Conclusion
[bookmark: OLE_LINK14]In this contribution, we discuss the considerations on PDCCH-based power saving signal/channel and have the following observations and proposals. 
[bookmark: OLE_LINK19]Observation 1: Using BWP state switching to realize transition from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated SCells has greater spec impact and requires further discussion.
Observation 2: Additional 4%~10% power saving gain by using preparation period on the top of the power saving gain from wake-up indication is observed in TR 38.840. 
Observation 3: A configurable size of WUS PDCCH would result in two different DCI sizes outside Active Time, which does not impact the size budget.
Observation 4: MU-joint coding can achieve significant overhead reduction gain compared to SU-joint coding. 
Observation 5: It is necessary to clarify UE behaviors for the miss detection of other functions, e.g., dormancy behavior transitioning on activated SCells.
[bookmark: OLE_LINK18]Proposal 1: It is proposed that the wake-up indication in WUS PDCCH is only used to trigger the UE to start or not start the drx-onDurationTimer for the next long DRX cycle.
Proposal 2: Reuse BWP framework to support transition from ‘dormancy like’ to ‘non-dormancy like’ behaviour outside Active Time. 
Proposal 3: Triggering CSI reporting should be conveyed by WUS PDCCH. The configuration of 0 ~ 3 bits is recommended. 
Proposal 4: Support flexible UE-specific configuration of PS to trigger UE adaptation. 
Proposal 5: It is proposed to support different sets of DCI format sizes within Active time and outside Active time. The DCI format size budget and size alignment procedure are not impacted.
Proposal 6: It is proposed to confirm the following working assumption.
· No increase of UE BD/non-overlapping CCE limit.
Proposal 7: It is proposed to confirm the working assumption:
· The range of monitoring is derived based on existing parameters, e.g., duration and  monitoringSymbolsWithinSlot, in SearchSpace IE without any change 
Proposal 8: It is proposed that there should be no restriction in the supported periodicity, the aggregation level and the number of blind decoding for the new DCI with CRC scrambled by PS-RNTI. 
Proposal 9: The new DCI format for power saving signal/channel is configured to be monitored only in CSS.
Proposal 10: Multi-UE joint coding could be used to reduce the payload size outside Active Time. 
Proposal 11: If the WUS PDCCH indicating dormancy behavior on the activated SCells outside Active Time is miss-detected and the UE is configured to wake up by higher layer signaling, UE should switch to non-dormancy behavior on the activated SCells.
Proposal 12: UE shall perform the legacy DRX mechanism if there is no valid monitoring occasion in the PS_offset. 
Proposal 13: UE shall perform the legacy DRX mechanism if WUS PDCCH is dropped for the collision with other procedures, e.g., CSI/RRM/beam/RLM measurements, periodic CSI report, SR, RACH, configured grant and DL SPS. 
Proposal 14: UE should perform CSI report when UE is indicated with not-wake-up.
[bookmark: _GoBack]Proposal 15: The design and resource configuration of power saving signal/channel within Active Time should reuse the existing mechanism as much as possible considering the limited TU and standardization workload.
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