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1. INTRODUCTION
In this contribution, we discuss about remaining issues on mTRP PXXCH.
2. DISCUSSION
PDCCH
Two QCL-TypeD properties determination for multiple overlapping CORESETs
	Agreement
For a UE supporting reception with two different beams and configured with PDCCH repetitions, for determination of two QCL-TypeD properties for multiple overlapping CORESETs, down-select from the following Alts in RAN1 #106-bis-e:
· Alt1: Identify the two QCL-Type D properties based on legacy priority order.
· Alt2: Reuse legacy priority rule to identify the first QCL-TypeD property, and then, identify the second QCL-TypeD according to one of the SS sets that is linked with a SS set with the first QCL-TypeD (among the multiple overlapping CORESETs)
· In the case of multiple such SS set pairs, Rel. 15 priority order is followed for the second QCL-TypeD determination
· FFS: The case of no such SS set pair
· Alt3: Assign same priority for two linked search space sets for PDCCH transmission with overlapping monitoring occasions (the priority is according to one of the two SS sets with a lower SS set ID)
· Priority order: SS type (USS/CSS) > linkage of SS sets > cell index > associated SS set ID
· Linked SS set has higher priority than individual SS set
· FFS: The case that the first QCL-TypeD is from unlinked CSS
· FFS: The case of no linked SS sets among the multiple overlapping CORESETs


In last RAN1 meeting, there are three alternatives for determining two QCL-typeD among multiple overlapping CORESETs for a UE supporting reception with two different beams and configured with PDCCH repetitions. The linked SS sets are FDMed resulting in one of multiple overlapping CORESETs. In aspect of simultaneous reception of two beams, Alt1 seems not guarantee the selected beam for simultaneous reception, thus we propose to exclude Alt1 first. Regarding down-selection between Alt2 and Alt3, Alt3 seems more likely to select the linked SS sets while Alt2 may select one unlinked SS sets according to Rel-15 priority order. From spec impact perspective, Alt2 seems have less spec impact since it only requires determining second QCL-typeD based on linked SS set associated to the first QCL-typeD while Alt 3 may need to change priority order for guaranteeing linked SS sets determination. In general, these two alternatives can work, but we slightly prefer Alt3 since Alt3 seems more likely meet the intention of simultaneous FDM linked SS sets reception. Furthermore, for the case of unlinked SS set, we think only one QCL-typeD is pursued.
Proposal 1: 	For determining two QCL-typeD among multiple overlapping CORESETs, RAN1 support Alt3. 
· Alt3: Assign same priority for two linked search space sets for PDCCH transmission with overlapping monitoring occasions (the priority is according to one of the two SS sets with a lower SS set ID)
· Priority order: SS type (USS/CSS) > linkage of SS sets > cell index > associated SS set ID
· Linked SS set has higher priority than individual SS set
DCI decoding timeline
	Agreement
Support PDCCH repetition for Type3 CSS.


Due to progress on support of PDCCH repetition for Type3 CSS, reference PDCCH candidate may need further discuss.
For DCI format 2_0, since SFI is applied from the receiving slot and RAN1 only supports intra-slot PDCCH repetition in Rel-17, which PDCCH candidate as reference PDCCH candidate makes no difference. For other field related to Rel-16 NR-U, it may worthwhile to discuss first whether to support Rel-17 PDCCH repetition on unlicensed band. Due to limited time for Rel-17 close, we propose no support of Rel-17 PDCCH repetition on unlicensed band.
For DCI format 2_1, set of symbols for applying DL PI may have impact due to determination of reference PDCCH candidate. In our view, the earlier PDCCH candidate in time domain could be the reference PDCCH candidate.
For DCI format 2_4 (i.e., uplink CI), set of symbols for applying UL CI may also have impact due to determination of reference PDCCH candidate. In our view, the latter PDCCH candidate in time domain could be the reference PDCCH candidate.
Proposal 2: 	For determining set of symbols for applying DL PI, earlier PDCCH candidate among the two linked PDCCH candidates in time domain carrying DCI format 2_1 is proposed as the reference PDCCH candidate. 
Proposal 3: 	For determining set of symbols for applying UL CI, latter PDCCH candidate among the two linked PDCCH candidates in time domain carrying DCI format 2_4 is proposed as the reference PDCCH candidate. 
Another issue for DCI format 2_4 is whether UL CI is applicable for PUSCH scheduled by DCI. In Rel-16, spec has specified that UL CI is applicable to PUSCH if the scheduling DCI for the PUSCH is earlier than UL CI. In other words, for PUSCH scheduled by DCI latter than UL CI, UL CI is not applicable to PUSCH. One reason is that when gNB transmits DCI format 2_4, decision of UL CI does not take into account the latter scheduling DCI. With introduction of PDCCH repetition for DCI format 2_4, there may be impact for determination of reference PDCCH candidate. From gNB perspective, since same result of PDCCH repetition for DCI format 2_4 is expected, applicability of UL CI for PUSCH scheduled by DCI is based on reference PDCCH candidate which is the earlier one. For example, in Fig. 1, considering scheduling DCI is earlier than two DCI format 2_4 with PDCCH repetition, since reference PDCCH candidate is the earlier PDCCH candidate, UL CI is applicable to the PUSCH.
	TS 38.213
An indication by a DCI format 2_4 for a serving cell is applicable to a PUSCH transmission or an SRS transmission on the serving cell. If the PUSCH transmission or the SRS transmission is scheduled by a DCI format, the indication by the DCI format 2_4 is applicable to the PUSCH transmission or SRS transmission only if the last symbol of the PDCCH reception providing the DCI format is earlier than the first symbol of the PDCCH reception providing the DCI format 2_4.


[image: ]
Fig. 1
Observation 1: In Rel-16, if the last symbol of the PDCCH reception providing a DCI format is earlier than the first symbol of the PDCCH reception providing the DCI format 2_4, UL CI is applicable to PUSCH scheduled by the DCI format. 
Proposal 4: 	For determining whether UL CI is applicable for PUSCH scheduled by DCI, earlier PDCCH candidate among the two linked PDCCH candidates in time domain carrying DCI format 2_4 is proposed as the reference PDCCH candidate.

PUSCH
PHR
	104b-e
Agreement
For PHR reporting related to M-TRP PUSCH repetition, select one from the following options in RAN1 #105-e meeting. 
· Option 1:  Calculate one PHR associated with the first PUSCH occasion (earliest repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted) 
· Option 2: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, but report one of them 
· FFS: How to select the PHR for reporting. 
· Option 4: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, and report two PHRs 
· Option 5: No changes to legacy PHR reporting 
106-e
Agreement
For option 4, support the following: 
· When PHR MAC-CE is reported in slot n, for a CC that is configured with mTRP PUSCH repetition, second PHR value is determined as, 
· If the first PHR value is actual PHR (based on Rel. 15/16) corresponding to a repetition among mTRP PUSCH repetitions associated with a given TRP, the second PHR value, select Alt. 2A 
· Alt.2A: Is actual only when a repetition associated with the other TRP is transmitted in slot n. Otherwise, it is virtual.
· If there are multiple repetitions associated with the other TRP in slot n, the earliest one in slot n is selected.
· If the first PHR value is actual PHR (based on Rel. 15/16) but not corresponding to a repetition among mTRP PUSCH repetitions (corresponds to sTRP PUSCH), select Alt. 1B 
· Alt1B: a second PHR value is reported as virtual PHR.
· If the first PHR value is virtual, select Alt. 1C 
· Alt1C: a second PHR value is reported as virtual PHR.
· Note: It was agreed that when second PHR is virtual, it is calculated based on a set of default power control parameters defined for the other TRP (that is not associated with the first PHR)
· Note: It was agreed that the above is applicable to both single entry and multi-entry PHR reports
TS 38.213
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<omitted>
If a UE 
-	is configured with two UL carriers for a serving cell, and 
-	determines a Type 1 power headroom report and a Type 3 power headroom report for the serving cell 
the UE
-	provides the Type 1 power headroom report if both the Type 1 and Type 3 power headroom reports are based on respective actual transmissions or on respective reference transmissions
-	provides the power headroom report that is based on a respective actual transmission if either the Type 1 report or the Type 3 report is based on a respective reference transmission
<omitted>
7.7.3	Type 3 PH report
If a UE determines that a Type 3 power headroom report for an activated serving cell is based on an actual SRS transmission then, for SRS transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell  and if the UE is not configured for PUSCH transmissions on carrier [image: ] of serving cell  and the resource for the SRS transmission is provided by SRS-Resource, the UE computes a Type 3 power headroom report as …


One remaining issue for PHR is for type-3 PHR. According to current spec, for single carrier of a cell, whether to report type-1 PHR or type-3 PHR is based on whether cell is configured with PUSCH transmission. For cell with PUSCH transmission, since there is PUSCH transmission, type-1 PHR is reported, while for cell without PUSCH transmission, type-3 PHR is reported based on SRS transmission. In our view, the intention for type-3 PHR is for PUCCH power control. Thus, with introduction of multiple TRP PUCCH for a cell without PUSCH transmission in Rel-17, two TRP PHRs for the cell is proposed since it’s similar as what RAN1 agreed on two TRP PHRs for cell with multiple TRP PUSCH. 
Observation 2: According to current spec, for single carrier of a cell, whether to use type-1 PHR or type-3 PHR for the cell is based on whether the cell is configured with PUSCH transmission.
Proposal 5: 	For a cell without PUSCH transmission, RAN1 supports reporting two TRP PHRs for the cell that is configured with single carrier. 
· When PHR MAC-CE is reported in slot n, real/virtual type-3 PHR determination is based on whether there are SRS transmission associated to first TRP, and second TRP in slot n, respectively.
Another issue is PHR for supplementary carrier. In Rel-15, for UE being configured with two carriers for one cell, standard has specified PHR for different cases regarding supplementary carrier. In case of one carrier configured with pusch-config while the other carrier not configured with pusch-config, UE reports real PH if one PH for one carrier is real while the other one PH for the other carrier is virtual, and UE reports Type-1 PH if PHs for two carriers are with same real or virtual. Considering mTRP operation for a cell with two carriers, UE could derive at most four PHs. It’s not clear how UE reports two PHs for the cell from at most four PHs. In our view, one method is that UE selects each PH based on Rel-15 criteria in TRP-specific manner. In this method, UE shall identify which two derived PHs from different carrier are associated to same TRP. Second method is to select a specific carrier, and report two PHs based on the specific carrier. The specific carrier could be a carrier configured with pusch-config. We slightly prefer using second method since it’s a simple solution when it comes to mTRP operation for supplementary carrier. The last issue is for the case that one carrier is configured with mTRP operation while the other carrier are not. Currently, we propose to study whether to support this case in Rel-17. 
Proposal 6: 	For a cell with two carriers (i.e., non-SUL, SUL carrier) that each carrier is configured with mTRP PUSCH repetition or PUCCH repetition, 
· Calculates two PHs for each carrier.
· Reports two PHs for the cell.
· If only one carrier is configured with pusch-config, the reported two PHs are down-selected by following options
· Option1: Each reported PH is determined based on selecting real PH, followed by Type-1 PH in TRP-specific manner (i.e., Rel-15 criteria in TRP-specific manner).
· Option2: The reported two PHs are determined from a same carrier which is configured with pusch-config.
· FFS: one carrier is with mTRP and the other one carrier is with sTRP
3. CONCLUSION
In this contribution, we have following proposals:
Proposal 1: 	For determining two QCL-typeD among multiple overlapping CORESETs, RAN1 support Alt3. 
· Alt3: Assign same priority for two linked search space sets for PDCCH transmission with overlapping monitoring occasions (the priority is according to one of the two SS sets with a lower SS set ID)
· Priority order: SS type (USS/CSS) > linkage of SS sets > cell index > associated SS set ID
· Linked SS set has higher priority than individual SS set
Proposal 2: 	For determining set of symbols for applying DL PI, earlier PDCCH candidate among the two linked PDCCH candidates in time domain carrying DCI format 2_1 is proposed as the reference PDCCH candidate. 
Proposal 3: 	For determining set of symbols for applying UL CI, latter PDCCH candidate among the two linked PDCCH candidates in time domain carrying DCI format 2_4 is proposed as the reference PDCCH candidate. 
Observation 1: In Rel-16, if the last symbol of the PDCCH reception providing a DCI format is earlier than the first symbol of the PDCCH reception providing the DCI format 2_4, UL CI is applicable to PUSCH scheduled by the DCI format. 
Proposal 4: 	For determining whether UL CI is applicable for PUSCH scheduled by DCI, earlier PDCCH candidate among the two linked PDCCH candidates in time domain carrying DCI format 2_4 is proposed as the reference PDCCH candidate.
Observation 2: According to current spec, for single carrier of a cell, whether to use type-1 PHR or type-3 PHR for the cell is based on whether the cell is configured with PUSCH transmission.
Proposal 5: 	For a cell without PUSCH transmission, RAN1 supports reporting two TRP PHRs for the cell that is configured with single carrier. 
· When PHR MAC-CE is reported in slot n, real/virtual type-3 PHR determination is based on whether there are SRS transmission associated to first TRP, and second TRP in slot n, respectively.
[bookmark: _GoBack]Proposal 6: 	For a cell with two carriers (i.e., non-SUL, SUL carrier) that each carrier is configured with mTRP PUSCH repetition or PUCCH repetition, 
· Calculates two PHs for each carrier.
· Reports two PHs for the cell.
· If only one carrier is configured with pusch-config, the reported two PHs are down-selected by following options
· Option1: Each reported PH is determined based on selecting real PH, followed by Type-1 PH in TRP-specific manner (i.e., Rel-15 criteria in TRP-specific manner).
· Option2: The reported two PHs are determined from a same carrier which is configured with pusch-config.
· FFS: one carrier is with mTRP and the other one carrier is with sTRP
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