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1		Introduction
In this paper, several remaining maintenance aspects for Rel-17 PDCCH monitoring adaptation are addressed. 
· Capturing RAN1/RAN2 agreements for RAR window, etc
· PDCCH skipping 
· interaction with HARQ retransmissions
· duration overlap with outside active time 
· SSSG switching
· Miscellaneous corrections
[bookmark: _Ref178064866][bookmark: _Toc5022906]2	Discussion on PDCCH skipping
2.1	Skipping overlap with RAR, etc
As per LS R1-2200884, RAN 2 agreed to the following and has captured the agreements into TS 38.300.
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.
RAN1 agreed to the following answer to RAN2 LS question#2. 
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 ).
Since RAN2 has captured this is stage 2 spec only, it is clearer if the UE behavior is described in a single place for easier readability/understandability, i.e. in 38.213, section 10.4.  
[bookmark: _Toc111189393]UE stops PDCCH skipping during the RAR/MsgB window, and while contention resolution timer is running (Draft CR is in R1-2207432).
2.2	Interaction with HARQ retransmissions
Following was agreed in RAN1#108-e meeting for application delay of PDCCH skipping commands.
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

The UE skips PDCCH monitoring at a first slot after the last symbol of the PDCCH containing the skipping indication. This gives benefit in terms of the possible power-saving as UE could enter the skipping duration (and thus, sleep) faster. 
However, if the last transport block (TB) is not successfully decoded by the UE, NW needs to wait until skipping duration ends before it could retransmit the corresponding TB. Thus, either it increases packet delays, or it can mean reduced opportunity for power savings as NW has to conservatively set the skipping duration. These are both undesirable.  
It is preferred to have a mechanism where a NW has more flexibility in indicating long skipping durations without introducing unnecessary delays for already scheduled packets i.e. for retransmissions. DRX already includes mechanisms to ensure retransmissions are not affected by PDCCH monitoring reduction, and PDCCH skipping should ensure such mechanisms are not adversely overridden.
For DL, the DRX retransmission timer is triggered based on HARQ feedback (i.e. if NACK is generated for a TB). However, for UL the DRX retransmission timer is always triggered. There are at least two options to address the issue of retransmissions. 
· Option 1 : UE will monitor PDCCH (even when it is indicated with PDCCH skipping), when DRX Retransmission timer DL or UL is running
· Option 2 : UE will monitor PDCCH (i.e. PDCCH skipping is cancelled) when DRX Retransmission timer DL is running 

With Option 1, since for uplink the transmission timer is always triggered, this means the UE must monitor PDCCH always during the retransmission timer window. Option 2 limits the retransmission handling to only DL where the retransmission timer is triggered only when the packet is not successful. While both options address the retransmission handling, option 2 can be adopted as it can provide a good tradeoff between extra PDCCH monitoring vs impact on retransmissions. 
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RAN1 made following agreement to answer RAN2 LS question related to PDCCH skipping and DCI format 2_6 (or DCP) monitoring. 

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.
In last RAN1 meeting, the following was agreed. 

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.

A main issue with Alt 2 is that it cancels PDCCH skipping even if the NW has no intention to schedule the UE for the indicated skipping duration, implying unnecessary increase in UE power consumption. For example, the UE may unnecessarily monitor PDCCH during subsequent DRX on durations. This power-saving loss will be more evident when the UE is not configured with WUS (i.e. DCI 2_6). Therefore, PDCCH skipping should be applied for active time overlapping the indicated skipping duration even when there are some DRX slots in between (e.g. including Active time 1->DRX-> Active time 2). This then implies PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not. 

[bookmark: _Toc111189395][bookmark: _Hlk111121020]PDCCH skipping applies only in active time. The PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not (Draft CR is in R1-2207433).

3	SSSG switching
A draft CR in R1-2207434 is proposed with some corrections for SSSG switching. The CR coversheet explains the reason for change. 
[bookmark: _Toc111189396]Endorse draft CR in R1-2207434 for corrections on SSSG switching.


Conclusion
In section 2, the following observations and proposals were made: 
Proposal 1	UE stops PDCCH skipping during the RAR/MsgB window, and while contention resolution timer is running (Draft CR is in R1-2207432).
Proposal 2	UE resumes monitor of PDCCH during skipping duration (i.e., PDCCH skipping is cancelled) when DRX Retransmission timer DL is started (Draft CR is in R1-2207433).
Proposal 3	PDCCH skipping applies only in active time. The PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not (Draft CR is in R1-2207433).
Proposal 4	Endorse draft CR in R1-2207434 for corrections on SSSG switching.
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