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Introduction
Further design of the DCI joint indication of PDCCH adaptations are agreed in the last meeting:
Working Assumption (Excerpted from RAN#107bis-e)
· The bit length of the candidate skipping values and SSSG switching initial timer values in slots for 480kHz and 960kHz SCS are assumed to be the same as that for 120KHz SCS

Agreement
-             The 480kHz and 960kHz SCS are also supported for Rel-17 PDCCH monitoring adaptation.
Agreement
· It is up to B52.6GHz to deicide the values for candidate skipping values and SSSG switching initial timer values.

Agreement
For DCI format 0_1, DCI format 0_2, DCI format 1_1 and DCI format 1_2,     
· 1 or 2 bits, if PDCCHSkippingDurationList is not configured and if searchSpaceGroupIdList-r17 is configured
-     1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-     2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
Note: Same as in existing specifications, specifications allow gNB to configure a search-space set with zero PDCCH candidates.  
Agreement
Answer 1 for R1-2200884 (R2-2201960):
Yes, PDCCH skipping can be applied to C-RNTI(s) and MCS-C-RNTI(s) in at least Type3 PDCCH CSS and USS monitored during RAR/MsgB window for RAR/MsgB reception based on RAN1 agreements till RAN1#107bis-e. 
Agreement
Answer 2 for R1-2200884 (R2-2201960):
RAN1 would discuss and conclude how to capture the above RAN2 agreements in RAN1 specification.
o    It is RAN1 understanding  PDCCH skipping  is not applied to perform PDCCH monitoring during RAR window/MsgB window/contention resolution timer or when SR is pending.
·  FFS: If the UE is indicated skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE can stops PDCCH skipping and monitor PDCCH for UL grant (i.e., PDCCH skipping is not activated ).
Agreement
Answer 4 for R1-2200884 (R2-2201960):
        It is RAN1’s understanding that transmission of CSI/SRS is not affected by PDCCH skipping i.e. CSI/SRS is still transmitted during the skipping duration.
Agreement
         It is RAN1 understanding that for DRX operation, 
· As DCP is monitored only outside active time, it cannot be missed due to PDCCH skipping as skipping applies only in active time.
Note: RAN1 is discussing whether PDCCH skipping duration can apply to outside active time.
 Agreement
If a UE is provided group indexes for a Type3-PDCCH CSS set or a USS set by searchSpaceGroupIdList-r17 and 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 with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI
· Otherwise, decrease the timer value by one after each slot.
· Note: There is no timer for SSSG switching is running for UE in SSSG#0
 
Agreement
[Draft] LS reply on PDCCH skipping, R1-2202896 is endorsed in principle.
Agreement
Final LS reply on PDCCH skipping, R1-2202905 is endorsed
Working Assumption
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B),  
· the UE applies SSSG switching on an active BWP of the serving cell at a first slot that is at least Pswitch symbols after the last symbol of the PDCCH reception
· FFS: a minimum applicable scheduling offset is configured in the BWP
· Note: Pswitch is defined in Table 10.4-1 in TS38.213 
 
Agreement
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating PDCCH skipping (i.e., Beh 1A), select one of the following schemes 
· Alt 1a: the UE applies Beh 1A on an active BWP of the serving cell at the first slot after the last OFDM symbol of the PDCCH reception 
· FFS: a minimum applicable scheduling offset is configured in the BWP
· FFS: whether the UE will monitor PDCCH when DRX Retransmission timer is running

Agreement
-     When the timer expires, the UE monitors PDCCH on the serving cell according to search space sets with group index 0 in a slot 
· no earlier than [application delay] after the slot where timer expires and
· if PDCCH skipping is being applied, no earlier than in slot where PDCCH skipping duration expires.

Working assumptions:
· When the UE receives DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication' field in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
· If SSSG timer expires in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
In this contribution, we further analyze DCI-based adaptation mechanisms on the remaining details. We propose several TPs to complete the feature.
PDCCH monitoring adaptations
PDCCH monitoring adaptations with BWP switching
It is agreed in that the configuration of skipping duration and SSSGs to be switched will be per BWP configured. And this also means the mechanism will be based on the activated BWP. We will also assume the BWP switching scheme will be continuously supported. However, it is unclear if the BWP are switched as usual when we start to do DCI-based PDCCH monitoring adaptation.
There are several possibilities to specify the cases. One is to not allow such kind of simultaneously indication of adaptation. It will be too restrictive as gNB can configure both adaptation and not allow triggering both. That means 2 DCI indications separately achieve the 2 purposes, which is inefficient. Another on is postponing either adaption. This will give minimal standard effort and keep the benefit of both adaptations. Still, one further option would be applying both adaptations. For this Option 3, it can also solve unclear behavior due to defining DCI-based adaptation without considering different BWPs, which is explained in below.  
In general, we prefer to use the second option. In [3], proposal 4&5 are given based on Option 2:
However, considering the procedure may not be sufficiently discussed in the maintenance phase, Option 3 can be considered. In perspective of Option 3, it introduces even less specification changes and it generally have 2 clarifications in following.
In the 38.213, it generally state Skipping as, e.g., “a '01' value for the bits indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations”. However, the durations provided by RRC configuration are in number of slots, as we agreed in earlier meeting. The specification should state the duration as absolute time.
In the whole specifications, it is unclear when a new BWP is activated, what is the SSSG# to be used. When UE apply BWP dynamic switching and SSSG indication, it should know which SSSG should be used. We can specify SSSG#0 is always used. The BWP switching timer could be expired. That can be applied to the BWP triggered by timer events.
Proposal 1: RAN1 specification clarify the time unit applied for different BWPs. RAN1 specification defined the first SSSG applied for newly activated BWP.
The text proposals can be captured as:
	------------------------------   TP#1: TS 38.213 -----------------------------------

10.4	Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field.
A skipping duration for PDCCH monitoring is a time based on the SCS configured in the BWP indicating the PDCCH monitoring adaptation. 
For an activated BWPs, UE will start of PDCCH monitoring according to search space sets with group index 0, if configured, before receiving a DCI indicating adaptation of PDCCH monitoring.
*** Unchanged text is omitted ***



With SR and PRACH transmission
If in SR or RACH procedure is started, the DCI-adaptation should be stopped or ended. RAN1 had agreed to find a solution with in L1 specification. RAN2’s agreements of following should be reflected:
1.	UE ignores PDCCH skipping while the SR is pending.
2.	If PDCCH skipping is applied to RNTI(s) monitored during RAR/MsgB window, the UE ignores PDCCH skipping during the RAR/MsgB window.
3.	UE ignores PDCCH skipping while contention resolution timer is running.
Regarding the RACH procedure part, we have common understanding that skipping have no impact to PDCCH monitoring for RAR/MsgB/Msg4 reception during RAR window/MsgB window/contention resolution timer.
For SR, the concern is that there is no clear definition of pending SR in the L1 specification. So, the RAN1 behavior can consider the define based on the time UE transmit SR by PUCCH. However, in our understanding, SR could end the skipping duration also because there are UL data to be transmitted instantly.
We had discussed the issue previously. If we consider both motivations for terminating skipping during SR. It should also make the SSSG reset. When a SSSG is configured with large periodicity, this SSSG will also delay the request Data scheduling significant. A unified solution would be reset all the adaptations, e.g., terminate the skipping immediately and switch back to the default SSSG. 
In those regards, we prefer to treat RACH procedures and SR procedures differently. For SR, it will terminate both skipping duration and SSSG timer. 
The text proposals can be captured as:
	------------------------------   TP#2: TS 38.213 -----------------------------------
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*** Unchanged text is omitted ***
A UE does not expect to receive in a second slot a PDCCH on an active DL BWP that provides a DCI format indicating skipping PDCCH monitoring, or start of PDCCH monitoring according to search space sets with group index 1 or 2 for the active DL BWP, if the second slot is not at least  symbols after a first slot where the timer expires.
UE’s skipping PDCCH monitoring does not apply for the PDCCH monitoring during RAR window, during MsgB window, or when the contention resolution timer is running.
At the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE terminate the ongoing PDCCH skipping and any running timer triggered by searchSpaceSwitchTimer-r17.
*** Unchanged text is omitted ***



Conclusion
In this contribution, we discussed the remaining issues for further reduce PDCCH monitoring based on DCI indication in case of connected-mode UE. 
We have text proposals proposed in above.
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