[bookmark: _Hlk492190689][bookmark: _Hlk73431007]3GPP TSG-RAN2 Meeting #120-e	R2-2212303
[bookmark: _Hlk82610606][bookmark: _Hlk39551725]Toulouse, France, 14-18 November 2022
	
Agenda Item:	6.9.1 Control Plane and Stage-2
Source: 	Ericsson
Title:  	PDCCH skipping in RAN1 and RAN2 specification
Document for:	Discussion and Decision
Introduction
The overlap in 38.213 and 38.300 for PDCCH skipping is discussed further. 
[bookmark: _Toc242573354]Background
RAN2 received an LS from RAN1 about the RAN1 agreements for PDCCH skipping [1] during RAN1#109-e and RAN2#110-e. For completeness the TP for the agreement during RAN1#109-e is also provided below. Furthermore the agreement and TP agreed during RAN1#110bis-e is provided below. 
RAN1#109-e
Agreement
· If the UE is indicated a skipping of PDCCH monitoring, UE terminates the skipping of PDCCH monitoring from the first slot after the last OFDM symbol of a positive SR transmission.
	*** Unchanged text is omitted ***
When the PDCCH monitoring adaptation field indicates to a UE to start PDCCH monitoring according to search space sets with a first group index and stop PDCCH monitoring according to search space sets with a second group index, the UE applies the indication
-	at the beginning of a first slot that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when , 
-	at the beginning of a first slot, of a slot group of  slots, that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when 
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field. If the UE transmits a PUCCH providing a positive SR after the UE detects a DCI format providing the PDCCH monitoring adaptation field indicating to the UE to skip PDCCH monitoring for the duration on the active DL BWP of the serving cell, the UE resumes PDCCH monitoring starting at the beginning of a first slot that is after a last symbol of the PUCCH transmission.
If a UE is provided group indexes for a Type3-PDCCH CSS set or a USS set by searchSpaceGroupIdList-r17 and a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring an active DL BWP of on a serving cell and the timer is running, the UE
-	resets the timer after a slot of the active DL BWP of the serving cell if the UE detects a DCI format in a PDCCH reception in the slot for with CRC scrambled by C-RNTI/CS-RNTI/MCS-C-RNTI
-	otherwise, decrements the timer value by one after a slot of the active DL BWP of the serving cell
*** Unchanged text is omitted ***


RAN1#110-e 
Agreement
· Include the following correction to Clause 10.4 of TS 38.213 for UE behavior after expiration of bwp-InactivityTimer in a PDCCH skipping duration:
	*** Unchanged text is omitted ***
If the UE changes to a new active DL BWP of the serving cell by the expiration of bwp-InactivityTimer in a PDCCH skipping duration, the UE 
-  resumes PDCCH monitoring according to the search space sets on the new active BWP of the serving cell, if the UE is not provided searchSpaceGroupIdList-r17 on the new active DL BWP
-  otherwise, monitors PDCCH according to search space sets with group index 0 on the new active BWP of the serving cell.
If a UE is provided group indexes for a Type3-PDCCH CSS set or a USS set by searchSpaceGroupIdList-r17 and a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring an active DL BWP of on a serving cell and the timer is running, the UE
-	resets the timer after a slot of the active DL BWP of the serving cell if the UE detects a DCI format in a PDCCH reception in the slot for with CRC scrambled by C-RNTI/CS-RNTI/MCS-C-RNTI
-	otherwise, decrements the timer value by one after a slot of the active DL BWP of the serving cell
*** Unchanged text is omitted ***


Agreement
· Include the following TP to Clause 10.4, TS 38.213 related to PDCCH skipping and outside active time:
	TP to Clause 10.4, TS 38.213
<Unchanged part omitted>
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field. If the UE transmits a PUCCH providing a positive SR after the UE detects a DCI format providing the PDCCH monitoring adaptation field indicating to the UE to skip PDCCH monitoring for the duration on the active DL BWP of the serving cell, the UE resumes PDCCH monitoring starting at the beginning of a first slot that is after a last symbol of the PUCCH transmission. If the DRX group of the serving cell is configured and enters outside Active Time, the UE terminates PDCCH skipping for the serving cell.
<Unchanged part omitted>


Agreement
· Adopt the following TP for capturing RAN1 and RAN2 agreements related to PDCCH skipping and RACH procedure.
	TP to Clause 10.4, TS 38.213
<Unchanged part omitted>
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field. If the UE transmits a PUCCH providing a positive SR after the UE detects a DCI format providing the PDCCH monitoring adaptation field indicating to the UE to skip PDCCH monitoring for the duration on the active DL BWP of the serving cell, the UE resumes PDCCH monitoring starting at the beginning of a first slot that is after a last symbol of the PUCCH transmission. If the DRX group of the serving cell is configured and enters outside Active Time, the UE terminates PDCCH skipping for the serving cell.
<Unchanged part omitted>


Agreement
Conclusion
For Rel-17, RAN1 has no consensus in whether UE resumes monitor of PDCCH during skipping duration (i.e., PDCCH skipping is cancelled) when DRX Retransmission timer DL/UL is started.
Corrections on UE power saving enhancements for NR in TS 38.211, TS38.212, TS38.213 are agreed. Final CRs in R1-2208276, R1-2208277, R1-2208278.
RAN2#110bis-e
Agreement
· To clarify no PDCCH skipping on all serving cells of the corresponding Cell Group while SR is pending, according to RAN2 agreements in RAN2#119-e meeting, the following TP to clause 10.4 of TS 38.213, as provided in R1-2209376, is endorsed.
	<Unchanged part omitted>
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field. If the UE transmits a PUCCH providing a positive SR after the UE detects a DCI format providing the PDCCH monitoring adaptation field indicating to the UE to skip PDCCH monitoring for the duration on the active DL BWP of the serving cell, the UE resumes PDCCH monitoring starting at the beginning of a first slot that is after a last symbol of the PUCCH transmission in all serving cells of the corresponding Cell Group. During the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running, the UE shall not skip PDCCH monitoring on SpCell. If UE transmits a RACH due to positive SR, the UE shall not skip PDCCH monitoring on any serving cell of the corresponding Cell Group during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running.  If the DRX group of the serving cell is configured and enters outside Active Time, the UE terminates PDCCH skipping for the serving cell. 
<Unchanged part omitted>



Final CR (TS 38.213, Rel-17, CR#0384, Rel-F) is agreed in R1-2210659

RAN2
The following requirements concerning PDCCH skipping are captured in chapter 11 “UE power saving” in 38.300:
UE power saving may also be achieved through PDCCH monitoring adaptation mechanisms when configured by the network, including skipping of PDCCH monitoring and Search space set group (SSSG) switching. In this case UE does not monitor PDCCH during the PDCCH skipping duration or monitors PDCCH according to the search space sets applied in SSSG. However, in the following cases, UE ignores PDCCH skipping:
-	on all serving cells of the corresponding Cell Group when SR is sent and is pending;
-	on SpCell while contention resolution timer is running;
-	on SpCell during monitoring of the RAR/MsgB window.
Discussion
RAN1 discussed the same use cases for PDCCH skipping as RAN2 and came to the same conclusions. Furthermore RAN1 captured these requirements in 38.213. Except that RAN1 discussed and captured in 38.213 when to ignore or terminate PDCCH skipping while RAN2 only discussed and captured in 38.300 when to ignore PDCCH skipping. 
The same requirements should not be captured in different specifications in different working groups, which could lead to ambiguity and maintenance issues. Given that PDCCH skipping is a L1 function it is proposed: 
Proposal 1: Remove the following requirements and text from 38.300 (Rel-17): 
However, in the following cases, UE ignores PDCCH skipping:
-	on all serving cells of the corresponding Cell Group when SR is sent and is pending;
-	on SpCell while contention resolution timer is running;
-	on SpCell during monitoring of the RAR/MsgB window.
[bookmark: _Toc242573360]A (not so complicated) TP is provided in the Annex for discussion and agreement.  
Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss PDCCH skipping: 
Proposal 1: Remove the following requirements and text from 38.300 (Rel-17): 
However, in the following cases, UE ignores PDCCH skipping:
-	on all serving cells of the corresponding Cell Group when SR is sent and is pending;
-	on SpCell while contention resolution timer is running;
-	on SpCell during monitoring of the RAR/MsgB window.
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Annex: TP 38.300
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<TEXT OMITTED>
UE power saving may also be achieved through PDCCH monitoring adaptation mechanisms when configured by the network, including skipping of PDCCH monitoring and Search space set group (SSSG) switching. In this case UE does not monitor PDCCH during the PDCCH skipping duration or monitors PDCCH according to the search space sets applied in SSSG. However, in the following cases, UE ignores PDCCH skipping:
-	on all serving cells of the corresponding Cell Group when SR is sent and is pending;
-	on SpCell while contention resolution timer is running;
-	on SpCell during monitoring of the RAR/MsgB window.
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