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Introduction
In this contribution, several important remaining issues of Rel-16 UE power saving work item will be discussed, and TP will be provided for the proposals.
Remaining issues for further clarification
PDCCH-based power saving channel
Aggregation level and number of PDCCH candidate
The aggregation level and the number of PDCCH candidates for DCI format 2_6 can be restricted for further power saving. At a first glance, since DCI format 2_6 can be shared by a group of UEs with different channel conditions and may have stringent error performance requirement, it would be desirable to be conservative to the aggregation level selection, by prohibiting very small ALs, e.g., AL1 and AL2. However, large ALs may not be applicable in some use cases; for some reduced capability devices, reduced bandwidth for synchronization and CORESET #0 would be required. Therefore, such a type of devices may rely on small ALs and use additional techniques to recover the required PDCCH detection performance, e.g., repetition. In this regard, it is not necessary to restrict the choice of ALs for DCI format 2_6. On the other hand, for the number of PDCCH candidates, a large number of candidates may not be needed since it is a common PDCCH in a CSS. Due to the similarity of characteristics, the configuration for the group common PDCCH, i.e., DCI format 2_0, looks like a good reference for determining the aggregation level and the number of PDCCH candidates for DCI format 2_6.
[bookmark: _Toc40462693][bookmark: _Toc47689733][bookmark: _Toc47689795][bookmark: _Toc47689885][bookmark: Proposal1]Proposal 1: For the aggregation level and the number of PDCCH candidates for DCI format 2_6, reuse those for DCI format 2_0.

Cross-slot scheduling
In RAN1 #100bis-e, the following agreement has been made:
	Agreements:
· The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled with MsgB-RNTI.
· When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to transmit a PUSCH scheduled with SP-CSI-RNTI with K2 smaller than the applicable minimum scheduling offset restriction K2min.
· For an active BWP with scheduling offset restriction(s) configured and when UE detects an invalid TDRA entry violating current applied K0min/K2min from DCI format 1_0/0_0, one of the following is decided in RAN1 #101-e meeting:
· Alt 1: Additional RAN1 specification is defined for handling such error case 
· Solution to be converged from companies’ proposals to RAN1 #101-e
· Alt 2: No additional RAN1 specification is defined for handling such error case
· Aperiodic CSI-RS triggering offset value range is extended from {0, 1, 2, 3, 4, 16, 24} to {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24}
· (Working assumption) The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled with C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpacedId when monitoring PDCCH as described in Section 6 [38.213].


Since the extended set of aperiodic CSI-RS triggering offset values, which is highlighted above and captured in CR 0085 of TS 38.214 [1], is associated with the Rel-16 cross-slot scheduling adaptation feature, it can only be applied to UEs supporting the corresponding feature; Rel-15 UEs can only support the legacy set of values, {0, 1, 2, 3, 4, 16, 24}. However, the description in the current CR is written as if the extended set of values can be used in all cases. Therefore, further clarification is required.
[bookmark: _Toc47689734][bookmark: _Toc47689796][bookmark: _Toc47689886][bookmark: Proposal2]Proposal 2: In the specification (TS 38.214, Section 5.2.1.5.1 and Section 5.2.1.5.1a), it should be clarified that the extended set of aperiodic CSI-RS triggering offsets is applied only to the UEs supporting the Rel-16 cross-slot scheduling adaptation feature.
Furthermore, two CRs, CR 0085 [1] and CR 0092 [2] from the UE power saving and DC-CA agendas, respectively, have some conflicts in Sections 5.2.1.5.1 and 5.2.1.5.1a. A TP implementing the above proposal and resolving the conflicts is presented in the Appendix.
Conclusions
Proposal 1: For the aggregation level and the number of PDCCH candidates for DCI format 2_6, reuse those for DCI format 2_0.
Proposal 2: In the specification (TS 38.214, Section 5.2.1.5.1 and Section 5.2.1.5.1a), it should be clarified that the extended set of aperiodic CSI-RS triggering offsets is applied only to the UEs supporting the Rel-16 cross-slot scheduling adaptation feature.
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Appendix: Text Proposals
[bookmark: _Toc11352117][bookmark: _Toc20318007][bookmark: _Toc27299905][bookmark: _Toc29673173][bookmark: _Toc29673314][bookmark: _Toc29674307][bookmark: _Hlk39476745][bookmark: _Toc29673174][bookmark: _Toc29673315][bookmark: _Toc29674308]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
<omitted text>
When aperiodic CSI-RS is used with aperiodic reporting, the CSI-RS offset is configured per resource set by the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16. The CSI-RS triggering offset has the values of {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} slots if the UE is configured with minimumSchedulingOffsetK0-r16 for any DL BWP or minimumSchedulingOffsetK2-r16 for any UP BWP, and {0, 1, 2, 3, 4, 16, 24} slots, otherwise. If the UE is not configured with minimumSchedulingOffsetK0-r16 for any DL BWP orand minimumSchedulingOffsetK2-r16 for any UL BWP and if all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states , the CSI-RS triggering offset is fixed to zero. The aperiodic triggering offset of the CSI-IM follows offset of the associated NZP CSI-RS for channel measurement.
<omitted text>

5.2.1.5.1a	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies
<omitted text>
Aperiodic CSI-RS timing:

-	When the aperiodic CSI-RS is used with aperiodic CSI reporting, the CSI-RS triggering offset X is configured per resource set by the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16, including the case that the UE is not configured with minimumSchedulingOffsetK0-r16 for any DL BWP orand minimumSchedulingOffsetK2-r16 for any UL BWP and all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states. The CSI-RS triggering offset has the values of {0, 1,…,31} slots when the µPDCCH < µCSIRS and. When µPDCCH > µCSIRS, the CSI-RS triggering offset has the value of {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} slots if the UE is configured with minimumSchedulingOffsetK0-r16 for any DL BWP or minimumSchedulingOffsetK2-r16 for any UP BWP, and {0, 1, 2, 3, 4, 16, 24} slots when the µPDCCH > µCSIRS, otherwise. The aperiodic CSI-RS is transmitted in a slot , if UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, and Ks = [image: ], otherwise, and where
-	n is the slot containing the triggering DCI, X is the CSI-RS triggering offset in the numerology of CSI-RS according to the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffsetExt-r16,
-	  and  are the subcarrier spacing configurations for CSI-RS and PDCCH, respectively,


-	 and are the and the, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell receiving the PDCCH respectively, and   are the and the, respectively, which are determined by higher-layer configured ca-SlotOffset for the cell transmitting the CSI-RS respectively, as defined in [4, TS 38.211] subclause 4.5
[bookmark: _GoBack]-	If the µPDCCH < µCSIRS, the UE is expected to be able to measure the aperiodic CSI RS, if the CSI-RS starts no earlier than the first symbol of the CSI-RS carrier’s slot that starts at least Ncsirs PDCCH symbols after the end of the PDCCH triggering the aperiodic CSI-RS.
-	If the µPDCCH > µCSIRS, the UE is expected to be able to measure the aperiodic CSI RS, if the CSI-RS starts no earlier than at least Ncsirs PDCCH symbols after the end of the PDCCH triggering the aperiodic CSI-RS.
Table 5.2.1.5.1a: Ncsirs as a function of the subcarrier spacing of the triggering PDCCH
	µPDCCH
	Ncsirs [symbols]

	0
	4

	1
	5

	2
	10

	3
	[14]



<omitted text>
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