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Introduction
As the agreement of RAN1#107-e[1], the detailed bit mapping of DCI indicating PDCCH monitoring adaptation for PDCCH skipping and SSSG switching had been discussed and agreed. However, there are still some remaining issues need to be further discussed in RAN1#107bis e-meeting.
	Agreement
The following agreement in RAN1#106-E is updated as follows,
Agreement(extracted from RAN1#106-E)
· At most 2 bit indication in self-scheduling DCIs (i.e., DCI format 1-1/0-1/1-2/0-2) can be specified for triggering the PDCCH monitoring adaptation in a single cell
· FFS: the bit size of the indication is configurable 
· FFS: bit mapping to the PDCCH monitoring behaviour 
· FFS: details of indication of multiple cells case
· A new indication field in scheduling DCI is used for indicating PDCCH monitoring adaptation
Agreement
Confirm the working assumptions with the following updates (extract from RAN1#106-bis agreements)
· The value of the timer in slots for monitoring PDCCH in the active DL BWP of the serving cell before moving to the default search space group is 
· {1,2,3,…,20,30, 40, 50, 60, 80, 100} for 15 kHz SCS,
· {1,2,3,…,40, 60, 80, 100, 100,160,200} for 30 kHz SCS,
· {1,2,3,…,80, 120, 160, 200, 240, 320,400} for 60kHz SCS,
· {1,2,3,…,160, 240, 320,400, 480, 640,800} for 120kHz SCS
Agreement
· For Case 4 (i.e., 2 SSSG switching with PDCCH skipping) , one of the following is supported
· Alt a: 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors
· If M = 1, then 
· ‘00’ is Beh 2 
· ‘01’ is Beh 2A 
· ‘10’ is Beh 1A 
· ‘11’ is reserved
· If M = 2, then 
· ‘00’ is Beh 2
· ‘01’ is Beh 2A 
· ‘10’ is Beh 1A for duration T1 
· ‘11’ is Beh 1A for duration T2
· Note: for  ‘00’ and ‘01’, UE performs Beh 1(i.e., does not perform PDCCH skipping )
· Note: By a single DCI indication, a UE is not expected to simultaneously perform two behaviors of SSSG switching and PDCCH skipping.
· FFS SSSG switching timer behavior, and timer value related to the value of T1/T2 

Agreement
If a UE is provided with a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring on a serving cell and the timer is running, the UE
-            resets the timer after a slot of the active DL BWP of the serving cell when the UE detects a DCI format in a PDCCH reception in the slot
o    Alt 2a: for the Type3-PDCCH CSS set or the USS set with group index of either 1 or 2
o    Alt 2b: for the Type3-PDCCH CSS set or the USS set
o    Alt 2c: with CRC scrambled by C-RNTI/CS-RNTI/MCS-C-RNTI
-            otherwise, decrease the timer value by one after each slot.
-            FFS: When the timer expires in a slot

Agreement
-            For value X in Beh 1A, candidate skipping values are
o    Up to [100ms] length is supported,
o    The X is configured and indicated in the unit of slot.
o    Working assumption for candidate values for X
o    {1,2,3,…,20,30, 40, 50, 60, 80, 100} for 15 kHz SCS,
o    {1,2,3,…,40, 60, 80, 100, 120,160,200} for 30 kHz SCS,
o    {1,2,3,…,80, 120, 160, 200, 240, 320,400} for 60kHz SCS,
o    {1,2,3,…,160, 240, 320,400, 480, 640,800} for 120kHz SCS
o    FFS: Equal to or longer than the applicable minimum scheduling offset
o    FFS: additional  symbol level / PDCCH monitoring period level skipping duration



In this contribution, we firstly discuss the detailed procedure of the PDCCH monitoring adaptation indication for the PDCCH skipping and the SSSG switching in Section 2. The configurations of the PDCCH monitoring adaptation indication are provided in Section 3. The adaptation indication in the different DCI format is discussed in Section 4. The application delays for the two monitoring adaptation schemes are analyzed in Section 5. The other DCI design is also considered in Section 6.
The procedure of the PDCCH monitoring adaptation
It was agreed in RAN1#106bis-e that the UE behavior of receiving indication of PDCCH monitoring adaptation includes the PDCCH skipping or SSSG switching. The joint indication of the PDCCH skipping and switching between 2 SSSGs had been agreed in RAN1#107-e. In this section, we discuss the joint indication of the PDCCH skipping and switching among 3 SSSGs and the detailed procedures of the PDCCH monitoring adaptation.
The PDCCH monitoring adaptation indication of multiple cells case
The dynamic indication of indicating PDCCH monitoring adaptation of multiple cells or a configured CC group was proposed by several companies to minimize the signaling overhead. The joint indication of PDCCH monitoring adaptation of more than one cell would be overlapped with Rel-16 SCell dormancy for PDCCH monitoring reduction of SCells through dynamic indication of DCI in PCell. The functionality of one DCI indicating PDCCH adaptation of multiple cells would be redundancy for Rel-17 enhancement of power saving. Since the dormancy behavior for SCell had been sufficiently discussed in Rel-16 MR-DC and the SCell dormancy indication carried by DCI format 0_1 and DCI format 1_1 had been specified in TS 38.212 and TS 38.213. However, the PDCCH adaptation for reducing PDCCH monitoring r for the PCell or PScell is not supported in Rel-16. The PDCCH monitoring adaptation is only applied to the scheduled cell (including self-scheduling and cross-carrier scheduling). This would allow each cell to schedule the PDSCH/PUSCH transmission independently with the flexibility of dynamic PDCCH monitoring adaptation for each Cell. 
Proposal 1: PDCCH monitoring adaptation is only applied to the scheduled cell (including self-scheduling and cross-carrier scheduling).
[bookmark: _Ref86937297][bookmark: OLE_LINK15]The procedure of the PDCCH monitoring adaptation when the SSSG is not configured
When SSSG and SSSG switching are not configured, the PDCCH skipping is a straightforward UE behavior of skipping monitoring PDCCH for the indicated duration. When PDCCH skipping indication is included in the scheduling DCI formats 1_1, 1_2, 0_1, or 0_2, the UE behavior is not affected by PDSCH or PUSCH transmission and the associated HARQ operation the scheduling DCI. The detailed procedure is provided as following:
· [bookmark: OLE_LINK5][bookmark: OLE_LINK10]UE is configured with PDCCH monitoring adaptation bit(s) in scheduling DCI. The number of bits for PDCCH skipping is up to 2 bits. Each code point of skipping bit(s) map to the skipping duration in term of number of monitoring periodicities that UE skips PDCCH monitoring, e.g. 1, 2, 4, 8.
· The PDCCH monitoring bit(s) will always be included in the scheduling DCI. 
· UE will decode the DCI and retrieve the skipping bit(s) and determine the number of monitoring periodicities to skip PDCCH monitoring. It does not need to wait for any A/N feedback from UE.
· The PDCCH skipping is for UE to achieve power saving by skipping an interval of PDCCH monitoring without any application delay.
· gNB knows the interval in terms of number of monitoring periodicities that UE will skip monitoring PDCCH and will send any DCI at the next UE PDCCH monitoring occasion.   
· If UE miss-detects the DCI, UE will not skip any slot of the PDCCH monitoring. However, gNB would not send any DCI during the interval where gNB expects UE to skip PDCCH monitoring. There is no impact to the UE for not receiving the new indication of skipping interval with any DCI misdetection.  
· UE will continue the same interval of skipping PDCCH monitoring until UE receive a new DCI to indicate new interval of skipping PDCCH monitoring.  
· If only scheduling DCI is supported, gNB has to send a dummy grant in order to change the skipping interval to smaller value, such as 0 slot
· If non-scheduling DCI is supported, gNB could send the non-scheduling DCI with desired PDCCH skipping interval while there is no data in the buffer to schedule.

Proposal 2: PDCCH skipping indicated by scheduling DCI is not impacted by the PDSCH/PUSCH transmission and the associated HARQ processing when the bit value of PDCCH skipping duration indication changes.  
Proposal 3：If UE is indicated to skip the PDCCH monitoring, UE would keep PDCCH skipping until the PDCCH adaptation indication changes.

[bookmark: _Ref86691671]The procedure of the PDCCH monitoring adaptation when the three SSSGs are configured
In RAN1#107-e, Case 4 that joint indication of the PDCCH skipping and the switching between 2 SSSGs had been agreed, which was based on the scenario that UE does not perform PDCCH skipping when a SSSG is indicated (either SSSG#0 or SSSG#1) and performs PDCCH skipping at the current SSSG when a PDCCH skipping interval is indicated. However, Case 5 with SSSG switching among 3 SSSGs and PDCCH skipping was still FFS. 
When the PDCCH skipping is configured together with SSSG switching of 3 SSSGs, each code point of the 2-bit indication can be performed individually for the flexible indication for the PDCCH skipping and the switching among 3 SSSGs. Similar to that of Case 4, UE is not expected to simultaneously perform two behaviors of SSSG switching and PDCCH skipping. The bit mapping for the 2 bits adaptation indication is listed in Table 4 and the detailed procedure of the PDCCH monitoring adaptation is also provided in the following.
[bookmark: _Ref86427468][bookmark: _Ref86745091]Table 1. The 2-bit indication for UE adaptation behaviors when three SSSG is configured 
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Adaptation indication in DCI
	UE behaviors

	[bookmark: _Hlk86429309]00
	Beh 2 without PDCCH skipping 

	01
	Beh 2A without PDCCH skipping 

	10
	Beh 2B without PDCCH skipping

	11
	Beh 1A for duration T1 in current SSSG



The adaptation indication with the values “00”, “01” and “10” in the scheduling DCI are used to indicate the SSSG#0, SSSG#1 and SSSG#2, i.e. Beh.2, Beh.2A and Beh.2B, respectively. If the UE receives the adaptation indication with any one of these three values, UE would monitor the PDCCH according to the SS with the corresponding group index without skipping PDCCH monitoring. Once UE receives the adaptation indication with the value “11”, UE would stay in current SSSG and perform the PDCCH skipping for a configured duration at the SS set associated with the scheduling DCI. When new data traffic arrives, UE would be indicated to the desired SS set in the given SSSG, such as SSSG#0, 1 or 2, without any skipping of the PDCCH monitoring by the adaptation indication with the value other than “11”. 
The only one code point “11” for PDCCH skipping with the duration 1 at the given Search Space would allow the UE to stay with current SSSG and to skip the duration of PDCCH monitoring in achieving UE power saving without any application delay of SSSG switching. 
Proposal 4: For Case 5, the bit mapping of joint indication for switching among 3 SSSGs and PDCCH skipping in Table 1 would be used and UE would not perform PDCCH skipping under the Beh.2. Beh.2A and Beh.2B.
The configuration for the adaptation indication
The detailed configurations of the adaptation indication parameters, such as the bit size of adaptation indication and the skipping duration, need to be further discussed in this section.
The bit size of the adaptation indication
As agreed in RAN1 #107-e, the new indication field in the scheduling DCI could be used for indication of different PDCCH monitoring adaptation schemes or in combination. The bit size of adaptation indication is limited to be either 1 or 2 bits. The dynamic indication bits and the mapping to the associated PDCCH monitoring adaptation scheme could be obtained either by the explicit configuration or implicit indication. In order to reduce the overhead of RRC signalling, the bit size of the adaptation indication can be implicitly obtained via the configured skipping durations and the number of SSSGs. The detailed calculation method is provided in the following table.
Table 2. The bit size of the adaptation indication
	The description of bit mapping cases
	The number of skipping durations (M)
	The number of SSSGs (N)
	The bit size of adaptation indication

	Case 1:
· ‘0’ is Beh 1
· ‘1’ is Beh 1A
	1
	0
	ceil(log2(M+1))=1

	Case 1:
·  ‘00’ is Beh 1
·  ‘01’ is Beh 1A for duration T1
·  ‘10’ is Beh 1A for duration T2
· [bookmark: _GoBack] ‘11’ is Beh 1A for duration T3 if M=3, reserved if M=2
	3 or 2
	0
	ceil(log2(M+1) = 2

	Case 2:
· ‘0’ is Beh 2
· ‘1’ is Beh 2A
	0
	2
	ceil(log2(M+N))=1

	Case 3:
· ‘00’ is Beh 2
· ‘01’ is Beh 2A
· ‘10’ is Beh 2B
· [‘11’ is reserved]
	0
	3
	ceil(log2(M+N))=2

	Case 4: If M = 1, then 
· ‘00’ is Beh 2 
· ‘01’ is Beh 2A 
· ‘10’ is Beh 1A 
· ‘11’ is reserved
	1
	2
	ceil(log2(M+N))=2

	Case 4: If M = 2, then 
· ‘00’ is Beh 2
· ‘01’ is Beh 2A 
· ‘10’ is Beh 1A for duration T1 
· ‘11’ is Beh 1A for duration T2
	2
	2
	ceil(log2(M+N))=2

	[Case 5: 
· ‘00’ is Beh 2
· ‘01’ is Beh 2A 
· ‘10’ is Beh 2B 
· ‘11’ is Beh 1A for duration T1
]
	1
	3
	ceil(log2(M+N))=2



According to the above table, the size of the adaptation indication can be calculated via the formulas based on the configured number of skipping durations and the number of SSSGs, i.e. M and N. When the SSSG is not configured, the bit size of indication is equal to the ceil(log2(M+1)), where M is the number of configured skipping durations. When the SSSG is configured, the bit size of indication is equal to ceil(log2( N + M)), where N and M are the number of configured skipping durations and SSSG, respectively. The function of ceil(X) is the upper integer of X. The value of ceil(log2(M+1)) and ceil(log2( N + M)) is no more than 2.

Proposal 5: The bit size of indication can be implicitly obtained via the following formulas: 
· When the SSSG is not configured, the bit size of indication is equal to the ceil(log2(M+1)), where M is the number of configured skipping durations.
· When the SSSG is configured, the bit size of indication is equal to ceil( log2( N + M)), where N is the number of configured SSSGs and M is the number of configured skipping durations.

The configuration of PDCCH skipping duration
For the PDCCH skipping duration, the smaller granularity of skipping duration in the configuration can obtain the more flexible indication. Especially for services with different delay requirements, such as URLLC and eMBB, scheduled to be transmitted in the same BWP, it would require mapping the code coding of the dynamic indication of PDCCH skipping duration to different skipping intervals for services with different latency requirements in an active BWP. If the skipping duration is configured per search space to distinct service with different latency requirements with different PDCCH skipping interval, the CORESET for each search space should be distinguished in order to have distinct indication of different services. If the scheduling DCI with the adaptation indication is detected in the overlapping control channel resource from different search spaces, UE might not distinguish the corresponding skipping duration for different services. 
Since the monitoring periodicity in SearchSpace IE is configured in unit of slot, the essential of the PDCCH skipping as described in Section 2.2 is that UE skips numbers of monitoring periodicities not to monitor the PDCCH. Thus, it is preferable that the granularity of the skipping duration keeps aligned with the monitoring periodicity, i.e. the unit of slot, and the additional symbol level / PDCCH monitoring period level skipping duration would not be needed. 
Proposal 6: For Beh 1A-PDCCH skipping, the skipping duration X can be configured per BWP.
Proposal 7: The additional symbol level / PDCCH monitoring period level skipping duration would not be needed.
The configuration of switching timer
Unlike the switching timer in Rel-16 NR-U, the switching timer was introduced in SSSG switching in license band to avoid ambiguous understanding between UE and gNB or fall back to default SSSG (SSSG#0). As agreed in RAN1#106-e, the switching timer is an optional configuration for SSSG switching behaviour, which is not used for Beh.1A-PDCCH skipping. Since the PDCCH skipping and SSSG switching are independent monitoring adaptation behaviours for a UE, there would not be any interaction between the value of switching timer and that of skipping duration in Case 4 or Case 5. When the switching timer expires, UE would switch to the default SSSG#0 independent to any on-going PDCCH monitoring skipping duration. UE would resume PDCCH monitoring at the slot after the skipping duration based on the search space pointer from the new SSSG.
Proposal 8: Since the PDCCH skipping and SSSG switching are two independent behaviors of PDCCH monitoring adaptation for a UE, there is no interaction between the indicated behavior of switching timer and PDCCH skipping duration.  
Furthermore, we have the following proposals for the SSSG switching timer :
Proposal 9: If a UE is provided with a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring adaptation on a serving cell and the timer is running, the UE
· resets the timer after a slot of the active DL BWP of the serving cell when the UE detects an indication of PDCCH monitoring adaptation from  DCI  received  in the slot.
· Alt 2a: for the Type3-PDCCH CSS set or the USS set with group index of either 1 or 2
· When the timer expires in a slot:
· Alt 1: UE switches to the default SSSG (SSSG 0) regardless if it receives the indication of PDCCH skipping or not.
· otherwise, decrease the timer value by one after each slot.
The PDCCH skipping indication in different DCI formats
When UE is configured with services of different delay requirements, such as eMBB and URLLC, the dynamic indication of PDCCH skipping attached in the DCI needs be mapped the skipping duration to different intervals for services with different latency requirements. If skipping duration does not map to the intervals separately for these services with different latency requirements, UE could be indicated with the skipping duration of PDCCH monitoring meeting the latency requirements of one type of service, e.g. eMBB, for power saving but not the other type of service, e.g., URLLC, as shown in Figure 1. For URLLC traffic with mini-slot scheduling by different search space, UE would be scheduled with the skipping duration configured based on delay insensitive slot-based scheduling for eMBB traffic to optimize for the UE power saving. On the other hand, the PDCCH skipping duration based on delay-sensitive mini-slot scheduling for URLLC would reduce the power saving gain in PDCCH monitoring reduction for eMBB service.   


[bookmark: _Ref92292682]Figure 1. The same skipping duration for the different services
Henceforth, UE should be indicated with skipping duration mapping to different skipping interval for eMBB and URLLC via different scheduled DCI formats, i.e. DCI format x_1 and DCI format x_2. The procedure of PDCCH skipping for the different services is shown in Figure 2. When PDCCH skipping duration is configured per BWP, UE can be indicated with the skipping duration mapping to different intervals by the adaptation indication in DCI format x_1 and DCI format x_2 to meet the latency requirements of the different service types and optimize the UE power saving gains with PDCCH monitoring reduction by skipping different intervals of PDCCH monitoring for different DCI formats. For instance, the adaptation indications in DCI format x_1 and DCI format x_2 are “10” and “01”, which denote “2 slots” and “1 slot”, respectively. The DCI format can be used for distinguishing the corresponding search space set, the different skipping durations can be indicated by the different DCI formats. While UE receives the adaptation indication from a given DCI format, e.g. DCI format x_1, with value “10”, the PDCCH skipping duration would be applied in the search spaces associated to DCI format x_1 for 2 slots interval. While UE receives the adaptation indication from DCI format x_2 with the value “01”, UE would skip the PDCCH monitoring occasions associated to DCI format x_2 for 1 slot interval.
Thus, the adaptation indication of PDCCH skipping duration should be mapped to different intervals in DCI format x_1 and DCI format x_2 for services with different latency requirements. In order to avoid misalignment for the adaptation indication in the different type of DCI format, the bit size of adaptation indication in the scheduling DCI should be fixed based on the RRC configuration. For the same DCI format with the adaptation indication of PDCCH skipping, the interval of adaptation indication should be the same to avoid the ambiguous for the PDCCH monitoring adaptation.


[bookmark: _Ref92295634]Figure 2. The PDCCH skipping for the different DCI formats

[bookmark: OLE_LINK1][bookmark: OLE_LINK4]Proposal 10: The adaptation indication for PDCCH skipping should be separately indicated in DCI format x_1 and DCI format x_2 to meet different services latency requirements.
Proposal 11: For the different type of DCI format, the bit size of adaptation indication in the scheduling DCI should be fixed based on the RRC configuration. 
Proposal 12: For the same DCI format with the adaptation indication of PDCCH skipping, the interval of adaptation indication should be the same to avoid the ambiguous for the PDCCH monitoring adaptation.
The application delay for PDCCH monitoring adaptation
The application delay of the PDCCH skipping and the SSSG switching had been discussed in RAN1#106bis-e and RAN1#107-e. Since the procedures of these two schemes are different, the application delay of these two types of behaviors would be considered separately. In this section, the application delays of the PDCCH skipping and the SSSG switching are discussed in subsection 5.1 and 5.2, respectively.
[bookmark: _Ref92297466]The application delay of PDCCH skipping
According to the procedure of the PDCCH skipping in Section 2, PDCCH skipping does not need to wait for any confirmation of A/N feedback from UE. The PDCCH skipping would not be affected by the outcome HARQ process of PDSCH/PUSCH transmission. When UE receives the PDCCH skipping indication in the scheduling DCI, UE would skip the indicated interval in the unit of slots in the subsequent PDCCH monitoring without any application delay since UE expects to complete the PDCCH decoding within the slot of receiving PDCCH and does not depend on the outcome of HARQ process of PDSCH/PUSCH. The application delay should be “ZERO” for PDCCH skipping. PDCCH monitoring skipping would be applied after UE receive the additional PDCCH monitoring adaptation indication signalling bit(s) in DCI if it have different interval than the current skipping interval. The reference point of the starting point for applying the PDCCH skipping is defined as that the PDCCH monitoring indication applies at the first slot after the last symbol of the received PDCCH with the adaptation indication.

Proposal 13: The application delay of PDCCH skipping does not depend on the outcome of HARQ process of PDSCH/PUSCH and is “ZERO”. The starting time of PDCCH skipping would be applied at the first slot after the received PDCCH with the adaptation indication.
[bookmark: _Ref92297475]The application delay for SSSG switching
For the SSSG switching, there are two triggering mechanisms including the scheduling DCI based indication and timer can be triggered by the adaptation indication in the scheduling DCI and timer mechanism. 
For timer triggered SSSG switching, when the timer is expired, UE would start monitoring PDCCH for the serving cell according to search space sets with the indicated group index, and stop monitoring PDCCH according to search space sets with current group index. If the timer is configured in the SSSG with the sparse monitoring periodicity, there is nearly no data arrival before the time expiration. The legacy switching delay  would be reused. The SSSG switching is performed for the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires. Otherwise, if the timer is configured in the SSSG with the dense monitoring periodicity, in order not to affect the retransmission, the SSSG switching would be performed after the HARQ-ACK. The application delay for timer based SSSG switching would be varied for the different cases.
For scheduling DCI based SSSG switching enhancement, which is different from the legacy SSSG switching, the adaptation indication in the UE-specific scheduling DCI is used for the SSSG switching triggering. If the adaptation indication in scheduling DCI is miss-detected, it would have concatenated effect of PDCCH monitoring due to different understanding of search space used for pointing the location of PDCCH monitoring between the UE and the gNB and the catastrophe of data transmission. The SSSG switching might be performed after the HARQ-ACK feedback is received in order to align the SSSG used for PDCCH monitoring between the UE and the gNB and avoid the miss-detection of DCI with adaptation indication. Thus, the additional delay for SSSG switching would be performed after the HARQ-ACK. The PDCCH monitoring adaptation command applies after HARQ-ACK transmission (or plus some margin for HARQ-ACK decoding). The PDCCH adaptation would be performed after the slot of HACK-ACK of the last retransmission is sent from the UE. In this case, the application delay in this case would dynamically changes according to the procedure of HARQ-ACK retransmission. 
According to the procedures of these two SSSG switching mechanisms, they are different in application delay for in different cases. The application delays should apply the legacy switching delay  as their application delay for any types of SSSG switching to avoid confusion. The SSSG switching is performed for the serving cell at the beginning of the first slot that is at least  symbols after the last symbol of the PDCCH or after a slot where the timer expires.

Proposal 14: The application delay of SSSG switching indicated by scheduling DCI and timer expiration would be the same as that of the legacy SSSG switching by DCI format 2_0 with switching delay  . The SSSG switching is performed for the serving cell at the beginning of the first slot that is at least  symbols after the last symbol of the PDCCH or after a slot where the timer expires.
DCI design for PDCCH monitoring adaptation
Although the scheduling DCI has been agreed to trigger the PDCCH monitoring adaptation during the DRX active time, the adaptation behavior indication would not be changed until the new indication included in the scheduling DCI is received which would depends on the arrival of DL or UL data. In order to have the flexible indication for UE adaptation monitoring, the non-scheduling DCI for indicating PDCCH adaption should be also supported. Take 2 bits adaptation indication as an example, the detailed adaptation indication procedure is provided in Section 2.2. When there is no data transmission, UE can be indicated to skip more MOs or fallback the normal PDCCH monitoring via the adaptation indication in non-scheduling DCI.


Figure 3. The procedure of the PDCCH skipping with 2 bits indication in non-scheduling DCI

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the non-scheduling DCI carried the adaptation indication, the extension of DCI format 1_1 is used without introducing additional information field, in which the existing information field, i.e. SCell dormancy indication bits in case 2, can be repurposed or joint encoding for mapping or grouping to indicate the PCell and/or SCell. For the case 2: SCell dormancy indication using non-scheduling DCI format 1_1, the scheduling related information fields in DCI format 1_1 without scheduling information can be used to indicate SCell dormancy, including modulation and coding scheme, new data indicator, redundancy version, HARQ process number, antenna port(s), DMRS sequence initialization etc. There are up to 19 bits used for SCell dormancy indication.  The 19 bits can be repurposed for joint indication including the PDCCH monitoring adaptation in PCell and/or SCell dormancy when SCell dormancy is configured. Taking 2 out of 19 bits information field in DCI format 1_1 as an example, the 2 bits can be reused for PDCCH skipping indication for PCell and the remaining 17 bits information field can also be used for SCell dormancy indication. 
The extension of non-scheduling DCI format design could reuse the existing DCI format 1_1 in Rel-16 and not increase the size of DCI format with additional function in extending the PDCCH monitoring adaptation in PCell to achieve more power saving gain without introducing additional information field. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Proposal 15: The non-scheduling DCI should also be supported for PDCCH monitoring adaptation to dynamically indicate UE to reduce the PDCCH monitoring without any changes of Search Space configuration.
Conclusion
The proposals are summarized as follows:
Proposal 1: PDCCH monitoring adaptation is only applied to the scheduled cell (including self-scheduling and cross-carrier scheduling).
Proposal 2: PDCCH skipping indicated by scheduling DCI is not impacted by the PDSCH/PUSCH transmission and the associated HARQ processing when the bit value of PDCCH skipping duration indication changes.  
Proposal 3：If UE is indicated to skip the PDCCH monitoring, UE would keep PDCCH skipping until the PDCCH adaptation indication changes.
Proposal 4: For Case 5, the bit mapping of joint indication for switching among 3 SSSGs and PDCCH skipping in Table 1 would be used and UE would not perform PDCCH skipping under the Beh.2. Beh.2A and Beh.2B.
Proposal 5: The bit size of indication can be implicitly obtained via the following formulas: 
· When the SSSG is not configured, the bit size of indication is equal to the ceil(log2(M+1)), where M is the number of configured skipping durations.
· When the SSSG is configured, the bit size of indication is equal to ceil( log2( N + M)), where N is the number of configured SSSGs and M is the number of configured skipping durations.
Proposal 6: For Beh 1A-PDCCH skipping, the skipping duration X can be configured per BWP.
Proposal 7: The additional symbol level / PDCCH monitoring period level skipping duration would not be needed.
Proposal 8: Since the PDCCH skipping and SSSG switching are two independent behaviors of PDCCH monitoring adaptation for a UE, there is no interaction between the indicated behavior of switching timer and PDCCH skipping duration.  
Proposal 9: If a UE is provided with a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring adaptation on a serving cell and the timer is running, the UE
· resets the timer after a slot of the active DL BWP of the serving cell when the UE detects an indication of PDCCH monitoring adaptation from  DCI  received  in the slot.
· Alt 2a: for the Type3-PDCCH CSS set or the USS set with group index of either 1 or 2
· When the timer expires in a slot:
· Alt 1: UE switches to the default SSSG (SSSG 0) regardless if it receives the indication of PDCCH skipping or not.
· otherwise, decrease the timer value by one after each slot.
Proposal 10: The adaptation indication for PDCCH skipping should be separately indicated in DCI format x_1 and DCI format x_2 to meet different services latency requirements.
Proposal 11: For the different type of DCI format, the bit size of adaptation indication in the scheduling DCI should be fixed based on the RRC configuration. 
Proposal 12: For the same DCI format with the adaptation indication of PDCCH skipping, the interval of adaptation indication should be the same to avoid the ambiguous for the PDCCH monitoring adaptation.
Proposal 13: The application delay of PDCCH skipping does not depend on the outcome of HARQ process of PDSCH/PUSCH and is “ZERO”. The starting time of PDCCH skipping would be applied at the first slot after the received PDCCH with the adaptation indication.
Proposal 14: The application delay of SSSG switching indicated by scheduling DCI and timer expiration would be the same as that of the legacy SSSG switching by DCI format 2_0 with switching delay  . The SSSG switching is performed for the serving cell at the beginning of the first slot that is at least  symbols after the last symbol of the PDCCH or after a slot where the timer expires.
Proposal 15: The non-scheduling DCI should also be supported for PDCCH monitoring adaptation to dynamically indicate UE to reduce the PDCCH monitoring without any changes of Search Space configuration.
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