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Introduction
In RAN1#107, decent progress has been achieved and final FL summary can be found in [1]. In this contribution, we address the essential open issues to finalize design in R17.
DCI field size
	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


It remained open whether the DCI field size is configurable or how to determine its size. When it comes to SSSG switching, the difference between 2bit and 1bit field is the presence of SSSG2. Therefore, we suggest that DCI field size is dependent on whether at least one SSS is configured with SSSG index 2, otherwise size is 1bit. 
Proposal-1: The UE DCI format PDCCH monitoring adaptation field size is given as the following 
· when at least one SSS with SSSG index is provided to UE 
· and when at least one SSS is configured with SSSG index 2 or when UE is provided with one skipping duration then size is 2
· otherwise, the size is 1

· when no SSS is provided to UE with SSSG index 
· and when UE is provided with two skipping duration then size is 2
· and when UE is provided with one skipping duration then size is 1

In addition, it should be configurable whether the above field is present in X_1 , X_2 or both DCI formats.  
Proposal-2: Whether the UE DCI format PDCCH monitoring adaptation field is present in X_1, X_2 or both DCI formats is configurable. 
SSG Timer design
	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



Given that indication field has been agreed for Type3-PDCCH CSS set or the USS set, then only Alt 2a/2b are aligned with previous agreements. Furthermore, SSSG DCI field may not be present in X_0 or in X_1/X_2 DCI formats, but the DCI format not containing DCI field may be monitored and detected in the SS set of a SSSG, receiving a PDCCH in the SS set means that UE shall remain in corresponding SSSG, and thus timer should be reset. This is the case in R16 SSSG switching as well. Finally, if having only single timer applicable to both SSSG1 and SSSG2 then there is no difference between Alt 2a and Alt 2b, while Alt2b is simpler
Proposal-3: Adopt Alt 2b, which follows the same principle as in R16 NR-U SSSG switching.
· timer expires at the end of slot
Finally, if Alt 2b is adopted, and if indicated PDCCH skipping duration is always smaller than timer value (which should be the case), then there would not be any interaction between skipping and SSSG switching, which has been the design principle so far.
Observation-1: If Alt 2b is adopted and if skipping duration is always smaller than SSSG switching timer initial value then interaction between SSSG switching and PDCCH skipping can be avoided.
 Application delay
	Agreement
The following application delay for a scheduling DCI based PDCCH monitoring adaptation indication can be considered,
-         For PDCCH skipping,
o    Option b
o    Option f
o    Option d for downlink grant and Option c for uplink grant
o    Option i
o    Option j
o    Note: down-select based on the options in RAN1#107-E
-         For SSSG switching,
o    Option a
o    Option d for downlink grant  and Option c for uplink grant
o    Option h
o    Option b
o    Option d for downlink grant and Option g for uplink grant
o    Note: down-select based on the options in RAN1#107-E
-         The Options a – j is defined as follows,
o    Option a: the application timelines provided in Table 10.4-1 in TS38.213 for search-space group switching for unlicensed band form is reused.
u      [image: ] for SCS configuration [image: ], FFS X = 25 or 39
u      FFS: [image: ]
o    Option b:  the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended.
o    Option c: PDCCH monitoring adaptation command applies after PUSCH transmission if triggered by UL DCI
o    Option d: PDCCH monitoring adaptation command applies after HARQ-ACK transmission (or plus some margin for HARQ-ACK decoding).
o    Option e: after successfully decoding TB.
o    Option f:  Application delay should be “ZERO” for PDCCH monitoring adaptation. PDCCH monitoring adaptation would be applied after UE receive the additional PDCCH monitoring adaptation control signaling bit(s) in DCI
o    Option g:  Application delay(s) are configured via RRC signaling
o    Option h:  Application delay applies after drx-RetransmissionTimerUL expires
o    Option i: Leave up to implementation
o    Option j: UE applies the skipping immediately (e.g. next symbol/slot) after the UE receives the indication in DL assignment. If the UE fails to decode the associated PDSCH and transmits a NACK, skipping is canceled in the slots after the NACK transmission. Option g ( application delay configured via RRC signaling) is used for uplink grant. If RRC signaling is not provided, UE applies the skipping immediately (e.g. next symbol/slot) after the UE receives the indication in UL grant.
o    Other options not precluded.
-         FFS reference points for the application delay,
-         FFS whether the same or different and how application delay for PDCCH monitoring adaptation indicated by DCI and timer expiration
-         FFS non-scheduling DCI if supported


For SSSG switching, we prefer to reuse existing values for application delay, and for [image: ], X = 25 and 39 for capa 1 and capa 2 sounds reasonable. For PDCCH skipping, we prefer to leave application delay up to implementation, i.e. skipping duration applies immediately. 
Proposal-4: For application delay, select Option-a for SSSG group switching and select Option-i for PDCCH skipping. 
When there is no application delay for PDCCH skipping specified, UE could discard all PDCCH in USS or TYPE-3 after PDCCH indicating skipping and until the end of indicated duration. Such 3GPP can avoid further overhead in RAN4 and allow for maximum power saving based on UE implementation.
Proposal-5: UE may discard all PDCCH in USS or TYPE-3 after PDCCH indicating skipping duration and until the end of that indicated skipping duration.
Conclusions 
In this contribution, we discussed PDCCH monitoring adaptation based on SS-group switching and we have the following observations and proposals:
Proposal-1: The UE DCI format PDCCH monitoring adaptation field size is given as the following 
· when at least one SSS with SSSG index is provided to UE 
· and when at least one SSS is configured with SSSG index 2 or when UE is provided with one skipping duration then size is 2
· otherwise, the size is 1

· when no SSS is provided to UE with SSSG index 
· and when UE is provided with two skipping duration then size is 2
· and when UE is provided with one skipping duration then size is 1
Proposal-2: Whether the UE DCI format PDCCH monitoring adaptation field is present in X_1, X_2 or both DCI formats is configurable. 
Proposal-3: Adopt Alt 2b, which follows the same principle as in R16 NR-U SSSG switching.
· timer expires at the end of slot
Observation-1: If Alt 2b is adopted and if skipping duration is always smaller than SSSG switching timer initial value then interaction between SSSG switching and PDCCH skipping can be avoided.
Proposal-4: For application delay, select Option-a for SSSG group switching and select Option-i for PDCCH skipping. 
Proposal-5: UE may discard all PDCCH in USS or TYPE-3 after PDCCH indicating skipping duration and until the end of that indicated skipping duration.
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