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[bookmark: _Ref100246227]Introduction
Most of the remaining issues had been discussed and agreed below with text proposals captured in the specification in RAN1#109-e[1]. Some remaining issues need to be further discussed in RAN1#110 meeting.
	Agreement
Confirm the following working assumption in below agreement, and no specification impact is needed.
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
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Agreement
Down-select from the followings,
Alt-1
· The PDCCH skipping applies only in active time. The PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not
Alt-2
· The PDCCH skipping applies only in active time. PDCCH skipping is terminated when UE goes into outside active time.

Conclusion
· No consensus to skip PDCCH monitoring in search space set(s)other than type 3 CSS and USS

Agreement
If the UE is indicated a skipping of PDCCH monitoring, UE terminates the skipping of PDCCH monitoring from the first slot after the last OFDM symbol of a positive SR transmission



In this contribution, we discuss the remaining issues including the PDCCH skipping duration outside C-DRX active time, the solution of the PDCCH skipping in the RACH procedure and PDCCH skipping interaction with HARQ in Section 2 to Section 4, respectively.
The PDCCH skipping duration outside C-DRX active time
In the RAN1#109-e meeting, there was no consensus on whether the PDCCH skipping duration is terminated or not when UE goes into outside active time. These were two alternatives as following for down selection in this meeting.
	Down-select from the followings in RAN1#110 meeting,
Alt-1
· The PDCCH skipping applies only in active time. The PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not
Alt-2
· [bookmark: OLE_LINK6][bookmark: OLE_LINK9]The PDCCH skipping applies only in active time. PDCCH skipping is terminated when UE goes into outside active time.



According to the objectives of the UE power saving enhancement work item in RP-212630[2], the PDCCH monitoring adaptation would be studied and specified during DRX Active time. In particular, DRX functionality is configured by RRC as the MAC entity to control the UE's PDCCH monitoring activity. If DRX is configured, UE monitors the PDCCH discontinuously and only have PDCCH monitoring at the DRX ON duration. The PDCCH monitoring adaptation includes the PDCCH skipping or SSSG switching should be only applied in DRX active time.
	· Study and specify, if agreed, enhancements on power saving techniques for connected-mode UE, subject to minimized system performance impact [RAN1, RAN4]
· Study and specify, if agreed, extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time for an active BWP, including PDCCH monitoring reduction when C-DRX is configured [RAN1] 



As the objective of UE power saving enhancement WID only addresses that the PDCCH skipping applies only in active time, the PDCCH skipping duration should not be consider to be extended beyond active time. Alt 2:  “The PDCCH skipping applies only in active time” is defined by the work item objective. The PDCCH monitoring is actually controlled by MAC entity if the DRX is configured. The physical layer procedure of PDCCH monitoring will follow the control procedure of MAC.
Proposal 1: For the PDCCH skipping duration outside C-DRX active time, the Alt 2 as follows would be supported.
· Alt-2: The PDCCH skipping applies only in active time. PDCCH skipping is terminated when UE goes into outside active time.
The solution of the PDCCH skipping in the RACH procedure 
In RAN1#109-e, there was a remaining issue about how to capture the PDCCH skipping when RACH procedures is triggered. Two alternatives were discussed without reaching consensus. 
	Down-select one of the following alternatives and captured in the TS38.213 in RAN1#110 meeting
Alt 2:
· The skipping of PDCCH monitoring does not applied during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running.
Alt 3(modified):
· If the UE is indicated a skipping of PDCCH monitoring, the UE terminates the skipping of PDCCH monitoring from the first slot after the last OFDM symbol of a random access preamble transmission in a RACH occasion



[bookmark: _Hlk110510428]The differences of two alternatives are that Alt2 would stop the PDCCH skipping only at RAR monitoring window and Alt 3 would terminate the PDCCH skipping after the random access preamble transmission. When the PDCCH skipping is indicated by scheduling DCI for CONNECTED mode UE, the RACH procedure for CONNECTED mode UE is used for specific function of network controlled procedure, such as PDCCH order or beam failure recovery, with UE remaining in-sync with the gNB. The PDCCH skipping is also controlled by the gNB to indicate UE skipping the PDCCH monitoring in achieving UE power saving while there is no DL or UL data to be scheduled for transmission. When PDCCH skipping is indicated by scheduling DCI with CRC scrambled by C-RNTI and overlapped with RAR window, stopping the PDCCH skipping to enable PDCCH monitoring for RACH response message for CONNECTED mode UE should be temporary since both PDCCH skipping and RACH procedure are controlled by the gNB. PDCCH skipping should be in effect once the PDCCH monitoring for RAR is completed to achieve the desired UE power saving. Alt 2, the skipping of PDCCH monitoring not applying during the time interval of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer being running would characterize the exact UE PDCCH monitoring behavior when UE would resume PDCCH monitoring for RAR during PDCCH skipping interval. During the skipping duration, gNB supposes not to send any DCI for UE in PDCCH skipping. When the RACH procedure is triggered for CONNECTED mode UE, UE should resume PDCCH monitoring for the RAR after RACH preamble transmission during PDCCH skipping interval to best benefit the UE in completing the RACH procedure. Thus, Alt 2 should be the procedure to be supported when PDCCH monitoring window for RAR overlapping with PDCCH monitoring.
· Alt 2: The skipping of PDCCH monitoring does not applied during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running.

Proposal 2: Alt 2 should be the procedure to be supported when PDCCH monitoring window for RAR overlapping with PDCCH monitoring.
· Alt 2: The skipping of PDCCH monitoring does not applied during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]PDCCH skipping interaction with HARQ
During the discussion in RAN1#109-e meeting, there was no consensus on the issue that whether the PDCCH skipping is impacted by the DRX retransmission timer or not. The two alternatives as following were left for further discussion.
	Down-select one of the following by majority decision in RAN1#110 meeting: 
· Alt-2: Adopt the following Text Proposal in TS38.213: 
If PDCCH skipping duration overlaps with drx-RetransmissionTimerDL, UE should terminate skipping PDCCH monitoring when drx-RetransmissionTimerDL is running.
· Alt-3: Conclusion: PDCCH skipping interaction with HARQ retransmission is not supported in Rel-17.



For the PDCCH skipping, UE is usually indicated to skip the PDCCH monitoring at the transmission of last packet. gNB controls the retransmission timing when UE feeds back negative acknowledgement and could indicate UE to skip PDCCH monitoring for a short duration. gNB could send the DCI with the retransmission information at the next UE PDCCH monitoring occasion. The retransmission would not be impacted by the PDCCH skipping since the transmission time of DCI for retransmission and the PDCCH skipping are both controlled by gNB scheduler.
Thus, the PDCCH skipping would not be impacted when DRX Retransmission timer is running. Thus, the Alt-3 should be supported.
Proposal 3: For the PDCCH skipping interaction with HARQ, the Alt 3 should be supported.
· Alt-3: Conclusion: PDCCH skipping interaction with HARQ retransmission is not supported in Rel-17.
Conclusion
[bookmark: _GoBack]In this contribution, we discuss the remaining issues of PDCCH monitoring adaptation and have the following proposals.
Proposal 1: For the PDCCH skipping duration outside C-DRX active time, the Alt 2 as follows would be supported.
· Alt-2: The PDCCH skipping applies only in active time. PDCCH skipping is terminated when UE goes into outside active time.
Proposal 2: Alt 2 should be the procedure to be supported when PDCCH monitoring window for RAR overlapping with PDCCH monitoring.
· Alt 2: The skipping of PDCCH monitoring does not applied during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running.
Proposal 3: For the PDCCH skipping interaction with HARQ, the Alt 3 should be supported.
· Alt-3: Conclusion: PDCCH skipping interaction with HARQ retransmission is not supported in Rel-17.
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