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Introduction
Agreements and questions about PDCCH skipping are captured in the LS [1]. In this contribution, the potential reply is discussed.
Discussion
	[bookmark: OLE_LINK1]Question 1: RAN2 would like to know whether PDCCH skipping is applied to RNTI(s) monitored during RAR/MsgB window for RAR/MsgB reception.


If PDCCH monitoring occasions are skipped according to the L1 indication, the RAR /MsgB reception will be impacted, which finally introduces delay in the RACH procedure initialized in RRC connected state due to for example, radio link failure, etc. 
	[bookmark: _Toc52796464][bookmark: _Toc83661029][bookmark: _Toc46490307][bookmark: _Toc52752002][bookmark: _Toc37296181]TS 38.321
5.1.4	Random Access Response reception
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while ra-ResponseWindow is running.
1>	else:
2>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.

	TS 38.321
[bookmark: _Toc46490308][bookmark: _Toc52752003][bookmark: _Toc83661030][bookmark: _Toc52796465][bookmark: _Toc37296182]5.1.4a	MSGB reception and contention resolution for 2-step RA type
1>	start the msgB-ResponseWindow at the PDCCH occasion as specified in TS 38.213 [6], clause 8.2A;
1>	monitor the PDCCH of the SpCell for a Random Access Response identified by MSGB-RNTI while the msgB-ResponseWindow is running;
1>	if C-RNTI MAC CE was included in the MSGA:
2>	monitor the PDCCH of the SpCell for Random Access Response identified by the C-RNTI while the msgB-ResponseWindow is running.


According to the previous agreements, the PDCCH skipping is applicable to type-3 CSS and USS, and UE should continue to monitor PDCCH in other common search space. Hence, UE still needs to monitor PDCCH with CRC scrambled by RA-RNTI in RAR window or MsgB-RNTI in MsgB window if the window overlaps with PDCCH skipping duration. However, according to TS 38.321 as listed above, UE also needs to monitor PDCCH with CRC scrambled by C-RNTI in RAR window in the case of beam failure recovery, or in MsgB window if UE includes C-RNTI in the MsgA. In this case, the RAR/MsgB reception will be impacted. 
The monitoring of PDCCH with CRC scrambled by C-RNTI in RAR window in the case of beam failure recovery, or in MsgB window if UE includes C-RNTI in the MsgA will be skipped if the window overlaps with PDCCH skipping duration.
Therefore, it is suggested that PDCCH skipping is not applied to RNTI(s) monitored during RAR/MsgB window for RAR/MsgB reception.
[bookmark: _Toc25284]PDCCH skipping is not applied to RNTI(s) monitored during RAR/MsgB window for RAR/MsgB reception.
	Question 2: RAN2 would like to know if RAN1 prefers to capture the above agreements in RAN1 specification or prefer these to be captured in MAC specification.


Considering PDCCH skipping is a physical layer behavior, and almost no impact on MAC layer has been observed so far, it is suggested to capture the agreements in RAN1 specification.
[bookmark: _Toc4995]Capture the the agreements in RAN1 specification is preferred.
	RAN2 also discussed the impact of PDCCH skipping on DCP monitoring. If DCP monitoring occasions overlap with PDCCH skipping duration, UE cannot monitor DCP. To address this, RAN2 has discussed following approaches:
Approach 1: If UE can not monitor DCP due to PDCCH skipping, physical layer of UE does not report Wake-up indication bit to higher layer. Higher layer reuses the ps-Wakeup to determine whether to start the drx-onDurationTimer or not.
Approach 2: If UE can not monitor DCP due to PDCCH skipping, physical layer of UE reports a value of 1 for Wake-up indication bit to higher layer.
Approach 3: PDCCH skipping only applies in Active Time and hence DCP cannot be missed due to PDCCH skipping.
Question 3: RAN2 would like to ask RAN1 whether a) Physical layer of UE reports a value of 1 for Wake-up indication bit to higher layer or b) Physical layer of UE does not report Wake-up indication bit to higher layer, in case UE cannot monitor DCP due to PDCCH skipping; or if Approach 3 can be assumed.


According to RAN1 agreements, PDCCH skipping is applicable to type-3 CSS, where DCP may be configured. Therefore, if the PDCCH skipping duration overlaps with all DCP monitoring occasions, UE cannot monitor DCP.
It is noticed that PDCCH skipping is a physical layer behavior, the coupling or interaction with MAC layer procedure should be minimized to reduce implementation complexity and negative impact on UE power saving benefits. 
For Approach 1, applying one parameter for all the cells will either introduce scheduling delay if the flag parameter is not configured or degrade power saving gain if the flag parameter is configured. Moreover, the higher layer parameter ps-Wakeup is used to handle the issue of miss detection, in fact the motivations are completely different. And using the same parameter to indicate UE behavior will complicate implementation.
For Approach 2, it implies performing PDCCH skipping in PCell requires UE to wake up to monitor PDCCH occasions in DRX Onduration for all the cells, the power saving gain of PDCCH skipping will be diminished. 
For Approach 3, the term “active time” occurs only when DRX is configured. It is clear that allowing PDCCH skipping without DRX mechanism will explore more power saving benefits. Therefore, approach 3 is not preferred, either.
The three approaches provided by RAN2 introduce additional scheduling delay or power consumption
To this end, the fundamental issue is that UE cannot monitor DCP if the occasion overlaps with PDCCH skipping duration. The simplest solution is that UE needs to monitor DCP during PDCCH skipping duration in this case.
[bookmark: _Toc17444]UE needs to monitor DCP if the DCP occasion overlaps with PDCCH skipping duration.
	Question 4: RAN2 would like to know whether UE should continue transmitting CSI/SRS during the PDCCH skipping duration or not? 


The transmission of CSI/SRS during PDCCH skipping is useful for NW to acquire channel or beam information for future scheduling, otherwise, the accuracy of channel acquisition will be degraded. Notice that the CSI measurement in other cells are also transmitted in PCell if PUCCH SCell is not configured. If PDCCH skipping in PCell leads to a result that UE doesn’t report CSI for other SCells, the scheduling in SCells will be impacted. Moreover, the CSI reporting/ SRS transmission is only influenced by DRX state, while PDCCH skipping doesn’t impact DRX state, it doesn’t make sense to stop transmitting CSI/SRS during the PDCCH skipping duration.
[bookmark: _Toc18325][bookmark: _Toc22563][bookmark: _Toc19439]UE should transmit CSI/SRS without impact by PDCCH skipping.
Conclusion
In this contribution, we discuss the PDCCH skipping in RRC connected state. We have the following observations and proposals.
1. The monitoring of PDCCH with CRC scrambled by C-RNTI in RAR window in the case of beam failure recovery, or in MsgB window if UE includes C-RNTI in the MsgA will be skipped if the window overlaps with PDCCH skipping duration.
1. The three approaches provided by RAN2 introduce additional scheduling delay or power consumption

Proposal 1: PDCCH skipping is not applied to RNTI(s) monitored during RAR/MsgB window for RAR/MsgB reception.
[bookmark: _GoBack]Proposal 2: Capture the the agreements in RAN1 specification is preferred.
Proposal 3: UE needs to monitor DCP if the DCP occasion overlaps with PDCCH skipping duration.
Proposal 4: UE should transmit CSI/SRS without impact by PDCCH skipping.
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