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1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Rel-17 MIMO enhancements have been finished, while there are some remaining issues. In this contribution, we provided our views on the remaining issue of TPC application time window in case of interlaced PDCCH repetition.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
In Rel-17, two PDCCH repetitions were introduced, and it was agreed that each repetition has the same number of CCEs and coded bits, and corresponds to the same DCI payload, and it was agreed as common understanding that one TPC command was applied for the two PDCCH repetitions.
	FL summary for preparation phase @RAN1#109e
For accumulated TPC, only one TPC command value of the two repetitions is applied for PUSCH power control.
FL note 1: The existing general description in 38.213 captures that “a PDCCH reception by a UE includes two PDCCH candidates”. Additional clarifications seem unnecessary. 
FL note 2: The proposal has been discussed before (which is also common understanding)



And it was agreed that for TPC application time window, a reference PDCCH candidate was defined.
	Agreement @RAN1#106e
For the issues involving a timeline for/related to DCI decoding, the PDCCH candidate that ends later in time among the two linked PDCCH candidates is used as a reference. This includes at least the following issues
· For N timeline and the HARQ ACK slot offset in the case that DL DCI does not schedule PDSCH but requests HARQ-Ack: SPS release DCI, SCell dormancy indication, requesting Type-3 HARQ-Ack codebook
· For SPS PDSCH cancelation timeline (14 symbols)
· For PUCCH resource overriding timeline (N3)
· For starting drx-InacitivityTimer
· For timeline to send PRACH in response to PDCCH order
· For PDSCH / AP-CSI-RS reception preparation time with cross carrier scheduling with different SCS’s for PDCCH and PDSCH / AP-CSI-RS, i.e., minimum scheduling delay Npdsch and Ncsirs
· For PHR timeline conditions for virtual versus actual PHR
· For TPC application time window to determine whether a TPC command is applicable or not
· For CPU occupation duration for AP-CSI
For the following issue, the PDCCH candidate that starts earlier in time among the two linked PDCCH candidates is used as a reference:
· For determining the most recent transmission of SRS resource(s) identified by the SRI



And it’s possible that pairs of linked PDCCH repetitions are interlaced, even we introduced UE capability on complexity / memory requirements for linked PDCCH candidates. If only based on the description of “a PDCCH reception with two PDCCH candidates”, it’s possible that the two linked PDCCH candidates are within different application time windows of TPC command, then the issue is that which application time window should be the SINGLE TPC command in the PDCCH reception to be applied, an example is shown in Figure. 1.


Figure 1. Two application time windows in case of interlaced linked PDCCH candidates
In our understanding, only based on the description “a PDCCH reception with two PDCCH candidates” in current TS 38.213 is insufficient, in other words, only one TPC command applied is clear, but which application time window should the only one TPC command to be applied is unclear, so the reference PDCCH candidate for TPC command value should still be clarified in section 7 of TS 38.213, as proposed in our companion draft CR [1].
	[bookmark: _Toc12021444][bookmark: _Toc20311556][bookmark: _Toc26719381][bookmark: _Toc29894812][bookmark: _Toc29899111][bookmark: _Toc29899529][bookmark: _Toc29917266][bookmark: _Toc36498140][bookmark: _Toc45699166][bookmark: _Toc106629406]7	Uplink Power control
<Unchanged part omitted>
[bookmark: _Hlk89107146]In the remaining of this clause, if a PDCCH reception by a UE includes two PDCCH candidates from corresponding search space sets, as described in clause 10.1
-	a PDCCH monitoring occasion is the union of the PDCCH monitoring occasions for the two PDCCH candidates
-	the end of the PDCCH reception is the end of the PDCCH candidate that ends later
-	if the UE is not provided tpc-Accumulation, the UE considers the PDCCH reception where the UE detects a DCI format with TPC command value to be the one from the two PDCCH candidates that ends later
The PDCCH reception includes the two PDCCH candidates also when the UE is not required to monitor one of the two PDCCH candidates as described in clauses 10, 11.1, and 11.1.1.



Proposal: A TPC command in a PDCCH reception with two PDCCH candidates should be included in the application time window determined based on the PDCCH candidate ends later, if the two PDCCH candidates are within different application time windows. 

3 Conclusion
In this contribution, we provided our views on the remaining issue of TPC application time window in case of interlaced PDCCH repetition, and we propose:
Proposal: A TPC command in a PDCCH reception with two PDCCH candidates should be included in the application time window determined based on the PDCCH candidate ends later, if the two PDCCH candidates are within different application time windows. 
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