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1 Introduction
In RAN1#100bis e-meeting [1], the following were agreed:

Decision: As per email decision posted on Apr.27th, 
Agreements:
· UE does not expect to receive different Wake-up indications for the UE or different dormancy indications for the UE from the DCI formats 2_6 for the next DRX cycle.
Decision: As per email decision posted on May 1st  
Working assumption:
1. The value of minimum time gap is decoupled with SCell dormancy indication.  
1. Two values of minimum time gap in terms of slots per SCS are specified based on the assumption that PDCCH carrying DCI format 2_6 can be at any symbol of the slot indicated by monitoringSymbolsWithinSlot of SearchSpace IE as follows,

	SCS (kHz)
	Minimum Time Gap TminimumTimeGap(slots)

	
	Value 1
	Value 2

	15
	1
	3

	30
	1
	6

	60
	1
	12

	120
	2
	24



The latest 38.213 TP is endorsed (see summary in R1-2003067).
[100b-e-NR-UE_pow_sav-WUS-02] – Fangchen (CATT)
Email discussion/approval on RAN1 and RAN2 alignment in section 1.2 and subsections in R1-2002698 till 4/24, with potential TP for endorsement till 4/29
Decision: As per email decision posted on Apr.29th, 
Agreements: L1 procedure of DCI format 2_6 detection
· Successful decoding of DCI format 2_6
· L1 sends a positive indication to MAC when the value of wakeup indication bit is “1” 
· L1 sends a negative indication to MAC when the value of wakeup indication bit is “0”
· Miss-detection - all CRC checks fails on DCI format 2_6 
· L1 does not send any indication to MAC
· All invalid monitoring occasions – following legacy behavior to wakeup
· L1 sends a positive indication to MAC
Send an LS to RAN2 for the aforementioned agreement.
R1-2003068	Reply LS on DCP	RAN1, CATT
Decision: As per email decision posted on Apr.30th, the LS is approved.
Agreement:
· Rel-16 L1-SINR is supported to be configured by higher layer whether or not to send the periodic report when drx_OnDurationTimer does not start
Agreement:
· Rel-16 L1-SINR uses existing RRC parameter ps-TransmitPeriodicCSI

This contribution discusses remaining issues for PDCCH-based power saving signal/channel.
2 Remaining issues for PDCCH-based power saving signal/channel
2.1 Minimum time gap for DCI format 2_6
The values for minimum time gap were determined based on the majority view in RAN1#100bis-e. Although it would be desirable to consider the impact on BWP switching in order to determine the actual minimum time gap when SCell dormancy indication is configured, supporting the working assumption is acceptable for progress/conclusion. 
As the minimum time gap is decoupled with SCell dormancy indication, a UE supporting SCell dormancy can assume the worst case, such that both BWP switching and DCI format 2_6 processing needed to finish on time, when the UE reports the capability of minimum time gap.
Proposal #1: Confirm the working assumption for the values of the minimum time gap
Working assumption:
1. The value of minimum time gap is decoupled with SCell dormancy indication.  
1. Two values of minimum time gap in terms of slots per SCS are specified based on the assumption that PDCCH carrying DCI format 2_6 can be at any symbol of the slot indicated by monitoringSymbolsWithinSlot of SearchSpace IE as follows,

	SCS (kHz)
	Minimum Time Gap TminimumTimeGap(slots)

	
	Value 1
	Value 2

	15
	1
	3

	30
	1
	6

	60
	1
	12

	120
	2
	24



2.2 DCI format 2_6 size 
In RAN1#100bis-e, it was proposed to “exclude” DCI format 2_6 from the total number of DCI sizes in step 3 of Clause 7.3.1.0 of TS 38.212. The justification was to avoid DCI size alignment for DCI format 2_6 due to the DCI size budget. However, no such DCI size alignment happens in TS 38.212 (there is nothing that specifies size alignment for any group-common DCI format). Also, the UE determines the DCI format size budget based on the search space sets the UE is configured to monitor PDCCH, as described in TS 38.213, and the Rel-15 DCI size budget is never exceeded. Further, “not counting” DCI format 2_6 has no meaning for a UE implementation that can handle up to a given number of DCI format sizes based on configured search space sets according to which the UE monitors PDCCH at any given time.
More specifically, TS 38.212 only discusses size matching for UE-specific DCI formats (USS) while the details of DCI size budget and monitoring procedure are captured in Clause 10.1 of TS38.213 as follows:
“A UE expects to monitor PDCCH candidates for up to 4 sizes of DCI formats that include up to 3 sizes of DCI formats with CRC scrambled by C-RNTI per serving cell. The UE counts a number of sizes for DCI formats per serving cell based on a number of configured PDCCH candidates in respective search space sets for the corresponding active DL BWP.”
Further, TS 38.213 states that “The UE does not monitor PDCCH for detecting DCI format 2_6 during Active Time [11, TS 38.321]”. Therefore, there is no issue with the DCI size budget either within active time or outside active time. The size of DCI format 2_6 should be counted (“not counted” is meaningless for a UE implementation) and it can be any size configured by sizeDCI-2-6-r16 as described in TS 38.331.
Observation #1: The specifications with respect to the size of DCI format 2_6 are complete. The Rel-15 DCI format size budget is not exceeded. The size of DCI format 2_6 should be counted towards the maximum number of DCI format sizes as for every other DCI format.
2.3 Invalid Monitoring Occasion
According to the LS from RAN2 [2], RAN2 discussed the UE behavior when a DCP monitoring occasion overlaps with the ra-ResponseWindow or the msgB-ResponseWindow. RAN2’s understanding is that a RAR addressed C-RNTI during BFR should be prioritized over DCP by the UE. However, the perceived issue in RAN2 does not relate only to DCP but applies to all DCI formats for which a UE monitors PDCCH according to a CSS since Rel-15. It is noted that the same issue was identified in Rel-15, it was considered to require the UE to monitor only recoverySearchSpaceId during BFR (to prioritize ‘RAR’), but that was not deemed to be necessary, and the overall operation was left to gNB implementation.
	Agreement
Concerning the questions in RAN2 LS (R1-1808166) on BFR
Question 1: After UE sending PRACH for contention-free BFR, does the UE continue monitoring PDCCH candidates in configured search spaces monitored before PRACH, in addition to the search space indicated by recoverySearchSpaceId?
· RAN1 repsonse: Yes, all configured search spaces before dedicated BFR PRACH transmission for BFR are monitored
Question 2: If the answer to Question 1 is “Yes”, is the BFR RACH procedure considered successfully completed only if PDCCH is received in search space indicated by recoverySearchSpaceId?
· RAN1 repsonse: Yes, only when a PDCCH transmission addressed to C-RNTI is received on the search space indicated by higher layer parameter recovoerySearchSpaceId, i.e., SS-BFR, UE considers a contention-free BFR procedure is successfully terminated
Response LS to RAN2 is endorsed in R1-1809887



Further, recoverySearchSpaceId can be associated with either a CSS or a USS (RRC does not restrict the search space type and PDCCH for DCI format 1_0 can be monitored on CSS). 
Even if recoverySearchSpaceId is associated with a USS, a problem may exist if (a) the UE needs to monitor PDCCH according to a CSS in the same slot, and (b) the QCL properties (TCI state) of the CORESET(s) for PDCCH monitoring are different than the ones associated with index [image: ], or (c) there is overbooking so that the UE cannot monitor PDCCH for any UE-specific search space (the network can set recoverySearchSpaceId to the lowest USS index). As previously mentioned, the above can happen in Rel-15 and it is up to network implementation to configure recoverySearchSpaceId and the ‘RAR’ window provided by BeamFailureRecoveryConfig so that recoverySearchSpaceId does not always coincide with a search space set for a CSS (with different QCL properties) across the entire window. With respect to overbooking, as long as recoverySearchSpaceId is associated with a low index, no problem is expected as otherwise the UE will not be schedulable. 
Observation #2: There is no need for any specification impact with respect to monitor ‘RAR’ scheduled by a DCI format with a C-RNTI or an MCS-C-RNTI.

3 Conclusion
This contribution considered remaining issues for PDCCH-based power saving signal/channel. The following proposals and observations are made:
Proposal #1: Confirm the working assumption for the values of the minimum time gap
Observation #1: The specifications with respect to the size of DCI format 2_6 are complete. The Rel-15 DCI format size budget is not exceeded. The size of DCI format 2_6 should be counted towards the maximum number of DCI format sizes as for every other DCI format.
Observation #2: There is no need for any specification impact with respect to monitor ‘RAR’ scheduled by a DCI format with a C-RNTI or an MCS-C-RNTI.
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