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Introduction
In [1]RAN1#106b-e meeting, several cases in the below agreement are agreed. That is, the UE interprets the 2-bit PDCCH monitoring adaptation field in a DCI according to the case.
	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



In this contribution, we present our views on some remaining PDCCH monitoring adaptation issues which include multi-cell indication, interaction with retransmission period, and implicit PDCCH monitoring adaptation.
Discussion 
PDCCH monitoring adaptation for multi-cell
Triggering PDCCH monitoring adaptation by a self-scheduling DCI is agreed in RAN1 [2]#106-e meeting as follow. However, the indication of multiple cells case is still FFS.
	Agreement
· 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
Recommendation: companies provide details of the FFS is encouraged.


When an indication of multiple cells is not support, the PDCCH monitoring adaptation should be performed individually in each serving cells. If cell groups can be configured for PDCCH monitoring adaptation or we can reuse existing cell groups (e.g. SCell groups for dormancy indication), serving cells in the cell groups can be controlled together  by a single DCI indication in case the NW would like to indication PDCCH adaptation for all the serving cells in the cell group, so that individual indication for each serving cell in the cell groups is not necessary. The signalling overhead of DCI can be reduced by supporting PDCCH monitoring adaptation indication for multiple cells . 
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Observation 1: A single PDCCH monitoring adaptation indication for multiple cells can reduce the signalling overhead of DCI.
Proposal 1: A single PDCCH monitoring adaptation indication for multiple cells should be supported. 
[bookmark: _Hlk72800156]Interaction with HARQ/retransmission
When PDCCH monitoring adaptation is applied, in order to reduce service latency for retransmission, some PDCCH monitoring behavior by considering interaction with data decoding and HARQ-ACK retransmission should be considered. For example, the UE switches to a default SSSG or a SSSG specially configured only for a retransmission period, or the UE stops PDCCH skipping for a retransmission period. The ‘retransmission period’ can be 
· Alt 1: When triggered by DL DCI, the start and end of ‘retransmission period’ is defined as HARQ-ACK condition is satisfied
· FFS HARQ-ACK condition, e.g., the start of ‘retransmission period’ is when the UE transmit NACK
· Alt 2: the start and end of ‘retransmission period’ is defined as  
· Alt 2a: the start of drx-RetransmissionTimerDL(UL) and expiration of drx-RetransmissionTimerDL(UL) respectively if DRX is configured. 
· Alt 2b: the start of drx-HARQ-RTT-TimerDL(UL) and expiration of drx-RetransmissionTimerDL(UL) respectively if DRX is configured. 
Considering Alt 1, the start of the retransmission period is when the UE transmits NACK. In this case, only DL aspect is feasible. Thus, for UL,  if the gNB fails to decode a PUSCH transmitted, the UE cannot monitor the retransmission DCI based on PDCCH skipping since this case is not included in the retransmission period, then the UE will miss the retransmission DCI. That is, Alt 1 can only handle DL retransmission case well, but fail to deal with the UL retransmission case. However, Alt 2a can handle both DL retransmission and UL retransmission and the drx-RetransmissionTimerDL(UL) have been well-specified in the MAC specification that the UE expects to monitor the retransmission DCI in the running period. .
Ovservation 2: Retransmission period defined by HARQ-ACK condition can only handle DL retransmission case well, but faile to deal with the UL retransmission case. 
Proposal 2: After receiving a DCI indicating PDCCH skipping and/or switching to an empty SSSG, the UE 
· does not perform PDCCH skipping when drx-RetransmissionTimerDL(UL) is running.
· switches out of the empty SSSG when drx-RetransmissionTimerDL(UL) is running.

Implicit PDCCH monitoring adaptation
[bookmark: OLE_LINK183][bookmark: OLE_LINK184][bookmark: OLE_LINK185]When applying an PDCCH monitoring adaptation in Rel-17, there are some specific scenarios that we have to tackle carefully to prevent UE from miss-detecting some important signalings on PDCCH. One specific scenario is when the UE’s current SSSG is the empty SSSG and the UE has sent a SR and the SR is pending, the UE should stay in Active Time to monitor the PDCCH to receive the possible scheduling for UL grant, as specified in [3].
	TS 38.321 [3]
When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; or
-	drx-RetransmissionTimerDL or drx-RetransmissionTimerUL is running on any Serving Cell in the DRX group; or
-	ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a).


  
Therefore, the UE should implicitly switch the current SSSG to a non-empty SSSG in order to monitor the PDCCH. If the UE still stays in the empty SSSG, the UE will miss the PDCCH for scheduling the UL grant due to scheduling request.  
On the other hand, for RACH cases, if the UE transmits a Msg1/Msg3/MsgA, the UE should monitor the PDCCH, e.g., while RAR window/MsgB window/contention resolution timer is running, to receive the Msg2/Msg4/MsgB. The UE is also not favorable to stay in the empty SSSG or PDCCH skipping duration for these cases.
[bookmark: OLE_LINK200][bookmark: OLE_LINK201][bookmark: OLE_LINK196][bookmark: OLE_LINK197]It is also noted that the SR and RA can be triggered by UE itself, i.e., NW cannot predict that these conditions will occurr to the UE, especially the SR and CBRA. Thus, the explicit SSSG switching indication by NW to switch out of the empty SSSG does not work. To avoid missing some important signalings on PDCCH, a new implicit SSSG switching mechanism at least for SR and RACH should be considered.
[bookmark: OLE_LINK194][bookmark: OLE_LINK195][bookmark: OLE_LINK190][bookmark: OLE_LINK191][bookmark: OLE_LINK198][bookmark: OLE_LINK199][bookmark: OLE_LINK204][bookmark: OLE_LINK205]Observation 3: For SR, the UE should monitor the PDCCH to receive the scheduling for UL grant. For RACH, the UE should monitor the PDCCH to receive the Msg2/Msg4/MsgB. 
[bookmark: OLE_LINK202][bookmark: OLE_LINK203]Observation 4: Since NW cannot predict the UE will trigger SR and CBRA, the explicit PDCCH monitoring adaptation indication by NW to switch out of the empty SSSG or to stop PDCCH skipping does not work.
Proposal 3: Implicit PDCCH monitoring adaptation for SR and RACH should be considered.

Conclusions
Observation 1: A single PDCCH monitoring adaptation indication for multiple cells can reduce the  signalling overhead of DCI.
Proposal 1: A single PDCCH monitoring adaptation indication for multiple cells should be supported.
Ovservation 2: Retransmission period defined by HARQ-ACK condition can only handle DL retransmission case well, but fail to deal with the UL retransmission case. 
Proposal 2: After receiving a DCI indicating PDCCH skipping and/or switching to an empty SSSG, the UE 
· does not perform PDCCH skipping when drx-RetransmissionTimerDL(UL) is running.
· switches out of the empty SSSG when drx-RetransmissionTimerDL(UL) is running.
Observation 3: For SR, the UE should monitor the PDCCH to receive the scheduling for UL grant. For RACH, the UE should monitor the PDCCH to receive the Msg2/Msg4/MsgB. 
Observation 4: Since NW cannot predict the UE will trigger SR and CBRA, the explicit PDCCH monitoring adaptation indication by NW to switch out of the empty SSSG or to stop PDCCH skipping does not work.
Proposal 3: Implicit PDCCH monitoring adaptation for SR and RACH should be considered.
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