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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK13]In the last RAN2 meeting, a LS [1] from RAN2 is sent to RAN1. The details of the LS are provided as following.
	RAN2 has discussed the impact of PDCCH skipping on SR and RA procedure. Following agreements were made in RAN2#116bis-e:
1. UE ignores PDCCH skipping while the SR is pending.

1. If PDCCH skipping is applied to RNTI(s) monitored during RAR/MsgB window, the UE ignores PDCCH skipping during the RAR/MsgB window.

1. UE ignores PDCCH skipping while contention resolution timer is running.

Question 1: RAN2 would like to know whether PDCCH skipping is 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.
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.
RAN2 also discussed potential impact on CSI/SRS transmissions due to PDCCH skipping.
Question 4: RAN2 would like to know whether UE should continue transmitting CSI/SRS during the PDCCH skipping duration or not? 


In this contribution, the reply to the incoming LS will be discussed. 

[bookmark: _Ref129681832]Discussion
Impact of PDCCH skipping during RAR/MsgB window
According to TS38.321 as following, in RAR window, UE monitors PDCCH with CRC scrambled by C-RNTI in search space indicated by recoverySearchSpaceId in case of contention-free RACH for BFR, otherwise, UE monitors PDCCH with CRC scrambled by RA-RNTI. In MsgB window, UE monitors PDCCH with CRC scrambled by MsgB-RNTI or C-RNTI.
	[bookmark: _Toc37296181][bookmark: _Toc46490307][bookmark: _Toc52752002][bookmark: _Toc52796464][bookmark: _Toc90287175]5.1.4	Random Access Response reception
Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:
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.
<omitted>
[bookmark: _Toc37296182][bookmark: _Toc46490308][bookmark: _Toc52752003][bookmark: _Toc52796465][bookmark: _Toc90287176]5.1.4a	MSGB reception and contention resolution for 2-step RA type
Once the MSGA preamble is transmitted, regardless of the possible occurrence of a measurement gap, the MAC entity shall:
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.



When a preamble is transmitted by UE, it can imply beam failure or out-of-synchronization. UE needs to monitor PDCCH with CRC scrambled by C-RNTI, RA-RNTI or MsgB-RNTI in RAR/MsgB window. When the UE is indicated PDCCH skipping and the PDCCH skipping duration is overlapped with RAR/MsgB window, it is reasonable for UE to resume monitoring PDCCH with CRC scrambled by RA-RNTI or MsgB-RNTI. Similarly, UE should also resume monitoring PDCCH with CRC scrambled by C-RNTI in search space set indicated by recoverySearchSpaceId in RAR window in case of contention-free RACH for BFR and in MsgB window in case of 2-step RACH.
[bookmark: OLE_LINK17]Based on the discussions, we have the following proposal.
Proposal 1: If PDCCH skipping is applied to RNTI(s) monitored during RAR/MsgB window, the UE ignores PDCCH skipping during the RAR/MsgB window.
Discussion on capturing agreements in RAN1 specification or MAC specification
Based on the LS, following agreements is achieve in RAN2#116bis-e.
	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.


The question is whether the above agreement is captured in RAN1 specification or MAC specification. It is proposed to be captured in RAN1 specification for the first two bullets, i.e., impact on SR and RAR/MsgB window, and in MAC specification for the third bullet. For RAR/MsgB window, it has been discussed in section 2.1.
Proposal 2: PDCCH skipping impacted by SR and RAR/MsgB window should be captured in RAN1 specification and PDCCH skipping impacted by contention resolution timer should be captured in MAC specification.
Impact on WUS behavior
When DCP monitoring occasions overlap with PDCCH skipping duration, there are three alternatives discussed by RAN2.
· 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.
Based on the description in TS38.213 as following, if DCI format 2_6 is configured, and the UE is not required to monitor PDCCH for detection of DCI format 2_6 or does not have any PDCCH monitoring occasions for detection of DCI format 2_6, the physical layer of the UE reports a value of 1 for the Wake-up indication bit to higher layers for the next long DRX cycle.
	If a UE is provided search space sets to monitor PDCCH for detection of DCI format 2_6 in the active DL BWP of the PCell or of the SpCell and the UE 
-	is not required to monitor PDCCH for detection of DCI format 2_6, as described in clauses 10, 11.1, 12, and in clause 5.7 of [11, TS 38.321] for all corresponding PDCCH monitoring occasions outside Active Time prior to a next long DRX cycle, or 
-	does not have any PDCCH monitoring occasions for detection of DCI format 2_6 outside Active Time of a next long DRX cycle
[bookmark: _Hlk39666961]the physical layer of the UE reports a value of 1 for the Wake-up indication bit to higher layers for the next long DRX cycle.


When the UE is indicated to skip PDCCH monitoring in a duration, the UE will not perform PDCCH detection for PDCCH with CRC scrambled by PS-RNTI in the Type3-CSS. Based on the legacy principle, when the WUS occasions overlap with PDCCH skipping duration, the physical layer of the UE should report a value of 1 for the Wake-up indication bit to higher layers, i.e. Approach 2 should be adopted.
Proposal 3: Physical layer of UE reports a value of 1 for Wake-up indication bit to higher layer in case UE cannot monitor DCP due to PDCCH skipping.
Impact of on CSI/SRS transmissions during PDCCH skipping duration
For the time being, RAN1 only considers PDCCH skipping duration impacts PDCCH monitoring. However, if the CSI/SRS transmission can be also relaxed in the skipping duration, the power saving gain on UE shall be more attractive. 
Conclusion
Regarding the LS from RAN2, we have the following proposals to reply the LS R2-2201960.
Proposal 1: If PDCCH skipping is applied to RNTI(s) monitored during RAR/MsgB window, the UE ignores PDCCH skipping during the RAR/MsgB window.
Proposal 2: PDCCH skipping impacted by SR and RAR/MsgB window should be captured in RAN1 specification and PDCCH skipping impacted by contention resolution timer should be captured in MAC specification.
Proposal 3: Physical layer of UE reports a value of 1 for Wake-up indication bit to higher layer in case UE cannot monitor DCP due to PDCCH skipping.
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