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1. Introduction
In RAN1#106bis e-meeting [1], the following were agreed:
Agreement
Confirm the four working assumptions (extracted from package 1)

Working assumption(extracted from package 1):
[bookmark: _GoBack]Beh 1: PDCCH skipping is not activated

Working assumption(extracted from package 1):
Indication of Beh 1A for current SSSG when two SSSG(s) are configured is supported

Working assumption(extracted from package 1):
At most 3 SSSGs is supported to be configured for PDCCH monitoring adaptation.
Working assumption(extracted from package 1):
Beh 2B: stop monitoring SS sets associated with SSSG#0 and SSSG#1 and monitoring of SS sets associated to SSSG#2.

Agreement 
Scheduling DCIs indicating timer value for a SSSG is not supported.


Agreement
For Beh 1A,
· The UE can be configured to be indicated by DCI a value of X slots (i.e., skipping duration) among multiple RRC configured values by scheduling DCIs indicating PDCCH schedules data
· The bits for indicating PDCCH monitoring adaptation also indicating skipping duration. Details FFS
Agreement
The bit mapping of DCI indication PDCCH monitoring adaptation is as follows,
· For Case 1 (i.e., PDCCH skipping), the following is supported
· 1-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors if M=1
· ‘0’ is Beh 1 and ‘1’ is Beh 1A
· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors if M=2 or 3
· ‘00’ is Beh 1
· ‘01’ is Beh 1A with skipping duration 1
· ‘10’ is Beh 1A with skipping duration 2
· ‘11’ is Beh 1A with skipping duration 3 if M=3, reserved if M=2
· For Case 2  (i.e., 2 SSSG switching) , the following is supported
· 1-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors
· ‘0’ is Beh 2 and ‘1’ is Beh 2A
· For Case 3 (i.e., 3 SSSG switching) , the following is supported
· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors
· ‘00’ is Beh 2
· ‘01’ is Beh 2A
· ‘10’ is Beh 2B
· [‘11’ is reserved]
· For Case 4 (i.e., 2 SSSG switching with PDCCH skipping) , the following is supported
· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors, 
· FFS details bit mapping
· FFS: For Case 5 (i.e., 3 SSSG switching and skipping)
· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors
· ‘00’ is Beh 2
· ‘01’ is Beh 2A
· ‘10’ is Beh 2B
· ‘11’ is Beh 1A
· FFS Timer behavior when Beh 1A is indicated
· Note: The UE can be configured to be indicated by DCI a value of X slots (i.e., skipping duration) among M RRC configured values by scheduling DCIs indicating PDCCH schedules data
· FFS whether to restrict Skipping duration to be shorter than SSSG initial timer value
· FFS whether the configuration is same or different for DCI format x_1 and DCI format x_2

Agreement
-         The value of the SSSG switching timer in slots for SSSG#1 and/or SSSG#2 can be configured as
o    {[1...20,40,60,80,100]} for 15 kHz SCS,
o    {[1...40, 80,100,160,200]} for 30 kHz SCS,
o    {[1...80, 160,200,320,400]} for 60kHz SCS,
o    {[1...160,320,400,640,800]} for 120kHz SCS
 
Agreement
-         If the UE monitors PDCCH according to SSSG#1 and the timer expires, the UE starts monitoring PDCCH according to Beh 2.
-         If the UE monitors PDCCH according to SSSG#2 and the timer expires,
o    Alt 1: the UE monitoring PDCCH according to Beh 2
o    Other alternatives are not precluded
-         Timer can be optionally configured.
 
Agreement
Select one of the alternatives from the following:
-         Alt 1: Separate RRC configuration for timer value(s) is supported for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 respectively.
-         Alt 2: the timer value(s) for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 is common and configured per cell.
-         Alt 3: the timer value(s) for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 is common and configured per BWP.
 
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.
       for SCS configuration , FFS X = 25 or 39
      FFS: 
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

In this contribution, we discuss remaining issues to support DCI-based PDCCH monitoring adaptation including both SSSG switching and PDCCH skipping. 

2. Bit mapping for SSSG switching with PDCCH skipping
To achieve unified design for supporting both PDCCH skipping and SSSG switching, the code-point design based on a single DCI field should be able to support use cases, including:
· PDCCH skipping only, i.e. Beh 1/1A, 
· SSSG switching only, i.e. Beh 2/2A/2B, and
· Both PDCCH skipping and SSSG switching, i.e. Beh 1A/2/2A/2B. 

In RAN1#106bis-e, we made agreement on the code-point mapping to support PDCCH skipping only, i.e. Case 1, and  SSSG switching only, i.e. Case 3/4. There are some remaining issues when the PDCCH monitoring adaptation field is configured to support both PDCCH skipping and SSSS switching, i.e. Case 4/5. 

For Case 4 (i.e., 2 SSSG switching with PDCCH skipping), we share Intel’s view from last meeting discussion. According to the definition of Beh 1A we agreed, the indication of Beh 1A is only for current SSSG. When both SSSG and PDCCH skipping durations are configured, a PDCCH skipping can be applied independently from SSSG switching. 

So we support the following code-point mapping for Case 4. When only one PDCCH skipping duration is configured, i.e. M = 1 
· ‘00’ is Beh 2 and Beh 1
· ‘01’ is Beh 2A and Beh 1
· ‘10’ is Beh 1A for duration T1, for current SSSG 
· ‘11’ reserved. 
When two PDCCH skipping duration is configured, i.e. M = 2
· ‘00’ is Beh 2 and Beh 1
· ‘01’ is Beh 2A and Beh 1
· ‘10’ is Beh 1A for duration T1, for current SSSG 
· ‘11’ is Beh 1A for duration T2, for current SSSG. 

For Case 5 (i.e., 3 SSSG switching and skipping), we support the following code-point mapping:
· ‘00’ is Beh 2
· ‘01’ is Beh 2A
· ‘10’ is Beh 2B
· ‘11’ is Beh 1A for current SSSG

When Beh 1A is indicated, the UE skips current SSSG, and the UE can switch back to the previous SSSG after the expiration of the PDCCH skipping duration

Proposal 1: For Case 4 (i.e., 2 SSSG switching with PDCCH skipping), support the following code-point mapping 
· When only one PDCCH skipping duration is configured, i.e. M = 1 
· ‘00’ is Beh 2 and Beh 1
· ‘01’ is Beh 2A and Beh 1
· ‘10’ is Beh 1A for duration T1, for current SSSG 
· ‘11’ reserved. 
· When two PDCCH skipping duration is configured, i.e. M = 2
· ‘00’ is Beh 2 and Beh 1
· ‘01’ is Beh 2A and Beh 1
· ‘10’ is Beh 1A for duration T1, for current SSSG 
· ‘11’ is Beh 1A for duration T2, for current SSSG

Proposal 2: For Case 5 (i.e., 3 SSSG switching and skipping), support the following code-point mapping:
· ‘00’ is Beh 2
· ‘01’ is Beh 2A
· ‘10’ is Beh 2B
· ‘11’ is Beh 1A for current SSSG

3. PDCCH skipping
One remaining issue for Beh 1A is whether and how to support more than one skipping duration(s). When SSSGs are not configured, the 2bits can be used to indicate up to 3 PDCCH skipping durations. So, we are fine to support up to M=3 PDCCH skipping durations. gNB has the flexibility to configured the actual number of PDCCH skipping durations. The configuration of PDCCH skipping duration can be per DL BWP so that UE be triggered with different PDCCH skipping duration in different DL BWPs. 

Proposal 3: Support up to 3 PDCCH skipping duration(s) configured per DL BWP. 

4. SSSG switching 
One remaining issue for SSSG switching is switching between configured SSSGs. Follow the Rel-16 principle, a timer can be configured for SSSG switching, where UE falls back to a default SSSG (i.e. SSSG#0) when the timer expires. In this way, UE can recovers from miss detection of the triggering DCI. Except for the timer to fall-back to default SSSG#0, we don’t see other need to consider additional timers. For switching between non-default SSSGs or switching from a default SSSG to a non-default SSSG, it can be triggered dynamically based on the indication received in corresponding DCI field. Since the search space sets are configured per BWP, it’s straightforward to consider fallback timer for SSSG#2/SSSG#1 to be per DL BWP. 

Proposal 4: If the UE monitors PDCCH according to SSSG#2 and the timer expires, support Alt 1: the UE monitoring PDCCH according to Beh 2.

Proposal 5: Support Alt 3, i.e. the timer value for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 is common and configured per BWP.

The other remaining issue is timer behaviour for switching back to the default SSSG#0. In our view, the legacy timer behaviour can be reused. When the UE receives an indication of SSSG#1 or SSSG#2, the UE can reset the timer; otherwise the UE decrements the timer per slot. 

Proposal 6: Support the following timer behaviour for UE to fall-back to default SSSG, i.e. SSSG#0: 
· UE resets the timer after the application delay from a slot when the UE receives an indication of SSSG#1 or SSSG#2 in the slot
· When the timer is running, the UE decrements the timer after a slot when the UE does not receives an indication of SSSG#1 or SSSG#2 in the slot

5. Application delay
For PDCCH skipping, the following alternatives were agreed for down-selection in this meeting.
· Option b: the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended
· 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
· Option d: PDCCH monitoring adaptation command applies after HARQ-ACK transmission (or plus some margin for HARQ-ACK decoding), for downlink grant and Option c: PDCCH monitoring adaptation command applies after PUSCH transmission if triggered by UL DCI, for uplink grant
· Option i: Leave up to implementation
· Option j


In our view, an application delay can be considered for applying indication of Beh 1A, while no application delay is needed for indication of Beh 1. The PDCCH monitoring adaptation shouldn’t impact the performance of PDSCH/PUSCH scheduled by the triggering DCI. Among all the options, only Option d for downlink grant and Option C for uplink grant works, when the PDCCH skipping is indicated. 

Proposal 7: For PDCCH monitoring adaptation indication of Beh 1A, support Option d for downlink grant and Option c for uplink grant as application delay. 

For SSSG switching, the following alternatives were agreed for down-selection in this meeting.
· Option a: 
· Option d for downlink grant and Option c for uplink grant
· Option h
· Option b
· Option d for downlink grant and Option g for uplink grant

The application delay is impacted by decoding performance of PDCCH. For option a, it didn’t consider the impact of cross-slot scheduling supported in Rel-16. The value in the Table 10.4-1 in TS38.213 can be too short if UE is triggered with cross-slot scheduling for relaxing of PDCCH processing. For SSS switching, the retransmission PDSCH/PUSCH, if any, can be scheduled after switching of SSSG. So, we don’t see motivation for Option d, c, h. For Option g, the configuration flexibility is not necessary. It doesn’t provide benefit to either gNB or UE, but introduce unnecessary configuration overhead. Thus, we support Option b, to reuse Rel-16 minimum application delay for K0min/K2min indication. 

Proposal 8: For PDCCH monitoring adaptation indication of a SSSG, i.e. Beh 2/2A/2B, support Option b, i.e. reuse Rel-16 minimum application delay for K0min/K2min indication. 

To avoid unnecessary scheduling delay, UE should still be able to continue receiving scheduling DCI before applying any PDCCH monitoring adaptation. However, the UE doesn’t expect receive a different or a new trigger for PDCCH monitoring adaptation during the application delay period. 

Proposal 9: UE can continue receiving scheduling PDCCH during the application delay of a PDCCH monitoring adaptation indication, but the UE doesn’t expect to different PDCCH monitoring adaptation indication during the application delay. 

6. Others
The adaptation can also be triggered by UEs based on feedback from UEs. In Rel-16, UE assistance information for power saving is introduced. It’s straightforward to extend the UE assistance information to support power saving schemes developed in Rel-17. The assistance information can be UE’s preference of search space set group and/or PDCCH skipping duration for PDCCH monitoring adaptation. 

Propose 10: Support UE assistance information for PDCCH monitoring adaptation, including
· preferred search space set group, 
· preferred PDCCH skipping duration.

7. Conclusion
This contribution discussed remaining issue for supporting PDCCH monitoring adaptation within DRX active time. The following observation and proposals were made:

Proposal 1: For Case 4 (i.e., 2 SSSG switching with PDCCH skipping), support the following code-point mapping 
· When only one PDCCH skipping duration is configured, i.e. M = 1 
· ‘00’ is Beh 2 and Beh 1
· ‘01’ is Beh 2A and Beh 1
· ‘10’ is Beh 1A for duration T1, for current SSSG 
· ‘11’ reserved. 
· When two PDCCH skipping duration is configured, i.e. M = 2
· ‘00’ is Beh 2 and Beh 1
· ‘01’ is Beh 2A and Beh 1
· ‘10’ is Beh 1A for duration T1, for current SSSG 
· ‘11’ is Beh 1A for duration T2, for current SSSG

Proposal 2: For Case 5 (i.e., 3 SSSG switching and skipping), support the following code-point mapping:
· ‘00’ is Beh 2
· ‘01’ is Beh 2A
· ‘10’ is Beh 2B
· ‘11’ is Beh 1A for current SSSG

Proposal 3: Support up to 3 PDCCH skipping duration(s) configured per DL BWP.

Proposal 4: If the UE monitors PDCCH according to SSSG#2 and the timer expires, support Alt 1: the UE monitoring PDCCH according to Beh 2.

Proposal 5: Support Alt 3, i.e. the timer value for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 is common and configured per BWP.

Proposal 6: Support the following timer behaviour for UE to fall-back to default SSSG, i.e. SSSG#0: 
· UE resets the timer after the application delay from a slot when the UE receives an indication of SSSG#1 or SSSG#2 in the slot
· When the timer is running, the UE decrements the timer after a slot when the UE does not receives an indication of SSSG#1 or SSSG#2 in the slot

Proposal 7: For PDCCH monitoring adaptation indication of Beh 1A, support Option d for downlink grant and Option c for uplink grant as application delay. 

Proposal 8: For PDCCH monitoring adaptation indication of a SSSG, i.e. Beh 2/2A/2B, support Option b, i.e. reuse Rel-16 minimum application delay for K0min/K2min indication. 

Proposal 9: UE can continue receiving scheduling PDCCH during the application delay of a PDCCH monitoring adaptation indication, but the UE doesn’t expect to different PDCCH monitoring adaptation indication during the application delay. 

Propose 10: Support UE assistance information for PDCCH monitoring adaptation, including
· preferred search space set group, 
· preferred PDCCH skipping duration.
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