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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
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. 
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. 
This contribution discuss related specification impact of the above agreements and other related issues.

2. Discussion
2.1. SR and PDCCH skipping
RAN 2 LS [R1-2200884] states RAN2 discussed and propose that UE ignores PDCCH skipping while the SR is pending. 
According to the RAN2 proposed ‘UE ignores PDCCH skipping while the SR is pending’, it is still unclear the following two cases,
· Case 1: Whether the PDCCH skipping indication is applied before the SR is pending, or
· Case 2: Whether the PDCCH skipping indication is applied after the SR pending occurs
For case 1, it is natural that the prior PDCCH skipping indication should be discard since the SR transmission (from RAN1 description perspective) occurs. Hence a simple description as follows would be proper.
If PDCCH skipping is applied/activated, UE starts to performs Beh 1 at the first slot after the last OFDM symbol of the SR transmission.
For case 2, the PDCCH indication is after the SR transmission, it seems that it should depend on gNB implementation if gNB wants UE to skip the PDCCH monitoring after a SR transmission. It is also not clear whether L1 should apply PDCCH skipping or not since L1 may not have the knowledge whether SR pending is terminated or not.
Hence, follow the principle ‘If PDCCH skipping is applied/activated, UE starts to performs Beh 1 at the first slot after the last OFDM symbol of the SR transmission’ can leave the gNB/UE flexibility that after SR transmission, if UE received a Grant (Figure 1) with skipping indication, the UE can still skip PDCCH monitoring to save power.
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Figure 1. gNB scheduled PDCCH skipping during SR transmission (case 2)
Secondly, RAN1 has not agreed on any indication to higher layer of the PDCCH skipping or SSSG switching state. Hence, it is transparent to MAC layer. Capturing the above agreement in RAN1 specification is preferred. 
Proposal 1: Agree the following conclusions and capture it in the TS38.213.
-  If PDCCH skipping is activated, PDCCH skipping is not activated (i.e., Beh 1) at the first slot after the last OFDM symbol of the SR transmission.

2.2. RACH and PDCCH skipping
RAN 2 agrees the followings related to RACH procedure and ask whether RAN1 prefers to capture the above agreements in RAN1 specification or prefer these to be captured in MAC specification. 
-  If PDCCH skipping is applied to RNTI(s) monitored during RAR/MsgB window, the UE ignores PDCCH skipping during the RAR/MsgB window.  
-  UE ignores PDCCH skipping while contention resolution timer is running. 
RAN1 has not agreed on any indication to higher layer of the PDCCH skipping or SSSG switching state and it can be properly handled in physical layer is feasible. Hence, capturing the above agreement in RAN1 specification is preferred.
From RAN1 perspective, during RAR/MsgB window or contention resolution timer, UE only ignores the PDCCH skipping for RACH procedure related PDCCH monitoring, other PDCCH monitoring behaviour not related to this RACH procedure should keep unchanged.
Hence, the following PDCCH monitoring is impacted during RAR/MsgB window or contention resolution timer, i.e., PDCCH skipping is ignored.
-  a DCI format in response to a PRACH transmission (i.e., RAR), or
-  a DCI format in response to a transmission of a PRACH and a PUSCH, or to a transmission of only a PRACH if the PRACH preamble is mapped to a valid PUSCH occasion (i.e., MsgB), or
-  a DCI format in response to a PUSCH transmission scheduled by a RAR UL grant (i.e. Msg4 when contention resolution timer is running)
Proposal 2: Agree the following conclusions and capture it in the TS38.213.
If a UE received a DCI format indicating skipping PDCCH monitoring for a duration that overlaps with at least one symbol of a window provided by ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running which is controlled by higher layers [11, TS 38.321], the UE skips monitoring PDCCH according to Type3-PDCCH CSS sets or USS sets on the serving cell, except for monitoring a DCI format in response to 
- a PRACH transmission, or
- a transmission of a PRACH and a PUSCH, or to a transmission of only a PRACH if the PRACH preamble is mapped to a valid PUSCH occasion, or
- a PUSCH transmission scheduled by a RAR UL grant
2.3. PDCCH skipping overlap with Rel-16 DCP
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.

Current TS38.213 section 10.3 provides description of invalid WUS monitoring as follows,
	TS38.213 section 10.3 
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
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.



PDCCH skipping is described in section 10. So when UE is not required to monitor PDCCH for detection of DCI format 2_6, as described in Clauses 10, 11.1, 12, the current specification defines the UE behavior is Approach 2. No additional specification impact is needed.
Proposal 3: the current specification defines the UE behavior for PDCCH skipping and DCP overlap is Approach 2. No additional specification impact is needed.
2.4. PDCCH skipping overlap with MBS
PDCCH skipping can be applied to Type 3 CSS as follows,
-	a Type3-PDCCH CSS set configured by 
-	SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, or CI-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, CS-RNTI(s), or PS-RNTI, or 
-	SearchSpace-Multicast in PDCCH-Config-Multicast for DCI formats with CRC scrambled by G-RNTI, or G-CS-RNTI, or
-	searchSpaceBroadcast in pdcch-Config-MCCH and pdcch-Config-MTCH on a secondary cell for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI, and

Multicast and broadcast are specified in Rel-17. It is agreed in RAN2 that separate DRX configuration is for multicast and broadcast. Hence, independent control of the PDCCH for unicast and multicast/broadcast is pursued. The PDCCH skipping should not applied to PDCHC for multicast and broadcast, i.e., PDCCH skipping is not applied to DCI format with CRC scrambled by G-RNTI, or G-CS-RNTI, or MCCH-RNTI

Proposal 4: Agree the following conclusions and capture it in the TS38.213.
If a UE is indicated to skip PDCH for a duration, the UE skips monitoring PDCCH according to Type3-PDCCH CSS sets or USS sets on the serving cell, except for monitoring a DCI format with CRC scrambled by G-RNTI, or G-CS-RNTI, or MCCH-RNTI.
2. Conclusions 
This contribution addresses the related issues for RAN2 LS [1], and it is proposed as follows,
Proposal 1: Agree the following conclusions and capture it in the TS38.213.
-  If PDCCH skipping is activated, PDCCH skipping is not activated (i.e., Beh 1) at the first slot after the last OFDM symbol of the SR transmission.
Proposal 2: Agree the following conclusions and capture it in the TS38.213.
If a UE received a DCI format indicating skipping PDCCH monitoring for a duration that overlaps with at least one symbol of a window provided by ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running which is controlled by higher layers [11, TS 38.321], the UE skips monitoring PDCCH according to Type3-PDCCH CSS sets or USS sets on the serving cell, except for monitoring a DCI format in response to 
- a PRACH transmission, or
- a transmission of a PRACH and a PUSCH, or to a transmission of only a PRACH if the PRACH preamble is mapped to a valid PUSCH occasion, or
- a PUSCH transmission scheduled by a RAR UL grant
Proposal 3: the current specification defines the UE behavior for PDCCH skipping and DCP overlap is Approach 2. No additional specification impact is needed.
Proposal 4: Agree the following conclusions and capture it in the TS38.213.
If a UE is indicated to skip PDCH for a duration, the UE skips monitoring PDCCH according to Type3-PDCCH CSS sets or USS sets on the serving cell, except for monitoring a DCI format with CRC scrambled by G-RNTI, or G-CS-RNTI, or MCCH-RNTI.
Proposal 5: draft LS reply R1-2201048 is considered and send to RAN2.
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