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1. INTRODUCTION
In this contribution, we discuss about remaining issues on mTRP PXXCH.
2. DISCUSSION
PDCCH
Configuration of TCI-PresentInDCI
In RAN1 104b-e meeting, there is a left working assumption in mTRP PDCCH. The issue here it whether to have a restriction of same configuration of tci-PresentInDCI or tci-PresentDCI-1-2-r16 of CORESETs for the linked PDCCH candidate. In our view, without this restriction, flexibility may be provided in network side, but there may be impact on DCI payload size alignment and TCI code-point interpretation. Thus, we think such restriction could be an easier way to solve this issue, and we propose to confirm this working assumption with update that in addition to presence of TCI field in DCI has same configuration, size of TCI field in DCI has same configuration.
	104b-e
Agreement
If a PDSCH is scheduled by a DCI in PDCCH candidates (the first PDCCH candidate associated with a first CORESET and the second PDCCH candidate associated with a second CORESET) that are linked for repetition, 
· Working assumption: The UE expects the same configuration for the first and second CORESETs wrt presence of TCI field in DCI.



Proposal 1: 	Confirm the working assumption with update that the UE expects the same configuration for the first and second CORESETs wrt presence and size of TCI field in DCI. 
DCI decoding timeline
With introduction of mTRP PDCCH, DCI decoding timeline for two PDCCH candidates may need further study. According to current progress, except DAI and PRI using earlier PDCCH monitoring occasion as reference, most of cases are to use latter PDCCH monitoring occasion as reference PDCCH monitoring occasion for two linked PDCCH candidates. The rationale for reference PDCCH monitoring occasion is to have unified scheduling result no matter successful or failure of decoding one or two linked PDCCH candidates. In RAN1 104b-e meeting, there are some left timeline issues during offline discussion [1]. It’s out view that bullets in the following [1] are timeline similar to agreed PUSCH preparation time, CSI computation time, and scheduling offset. Thus, it’s proposed to reuse current agreed reference PDCCH monitoring occasion for DCI that is the PDCCH monitoring occasion ends later in time. 
	[1] R1-2103820
FL Proposal 10: For the following purposes, the PDCCH candidate that ends later in time among the two linked PDCCH candidates is used as a reference
· For N timeline 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
RAN1 104-e
Agreement
For Option 2, at least for the following purposes, a reference PDCCH candidate is defined as the candidate that ends later in time among the two linked PDCCH candidates in the time domain:
· To determine the scheduling offset to identify whether a default beam should be used for PDSCH / CSI-RS reception.
· To extend the definition of in-order for PDCCH-PDSCH and PDCCH-PUSCH, i.e., PDCCH ending symbol is the last symbol of the reference PDCCH candidate in at least the following restrictions in 38.214. 
· For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol I, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i.
· For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol I, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i.
· For PUSCH preparation time (N2) and CSI computation time (Z): Last symbol of the PDCCH is based on the last symbol of the reference PDCCH candidate.
· FFS: If inter-slot PDCCH repetition is supported, for slot offset for scheduling the same PDSCH/PUSCH/CSI-RS/SRS: The slot of the reference PDCCH candidate is used as the reference slot.

Agreement
If two PDCCH candidates that are linked for repetition do not belong to the same PDCCH monitoring occasion, the earlier PDCCH monitoring occasion is used as the reference for the following:
· Definition of counter DAI / total DAI and Type-2 HARQ-Ack codebook construction.
· Determining the last DCI for PUCCH resource determination based on the PRI field of the last DCI.




Furthermore, we also provide our view on SPS PDSCH cancelation. One restriction exists for SPS PDSCH cancelation due to scheduled PDSCH according to TS 38.214 below. In other words, PDCCH for scheduling PDSCH which is overlapped with SPS PDSCH needs to be 14 symbols earlier than SPS PDSCH. 
	TS 38.214
The UE is not expected to decode a PDSCH in a serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI or MCS-C-RNTI and one or multiple PDSCH(s) required to be received according to this Clause in the same serving cell without a corresponding PDCCH transmission if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH ends at least 14 symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, where the symbol duration is based on the smallest numerology between the scheduling PDCCH and the PDSCH, in which case the UE shall decode the PDSCH scheduled by the PDCCH.


Since the earlier PDCCH candidate may be miss detected by the UE, if we choose earlier PDCCH candidate as reference PDCCH candidate, it may somehow violate this restriction. Thus, we propose to use latter PDCCH candidate as reference PDCCH candidate for determining SPS PDSCH cancelation.
Proposal 2: 	Regarding SPS PDSCH cancelation by scheduled PDSCH, latter PDCCH candidate among the two linked PDCCH candidates in time domain is proposed as the reference PDCCH candidate. 
Furthermore, according to current standard, whether a PHR for a serving cell is based on actual transmission or reference format is determined based on the PDCCH monitoring occasion, where the UE detects the first DCI format scheduling an initial transmission of a transport block since a PHR was triggered. However, with introduction of mTRP PDCCH, the first DCI format could be transmitted on two PDCCH monitoring occasions, and processing timeline is based on latter PDCCH monitoring occasion. The issue here is which PDCCH monitoring occasion to determine whether a PHR for a serving cell is based on actual transmission or reference format. In our view, since PUSCH preparation time is based on latter PDCCH monitoring occasion as agreed in RAN1 104e meeting, we think UE may have enough time for processing UL grant during the two linked PDCCH monitoring occasion. Thus, the first alternative for reference PDCCH monitoring occasion for the first DCI format is the latter PDCCH monitoring occasion for the first DCI format. On the other hands, according to the logic of earliest PDCCH monitoring occasion carrying the first DCI format, the second alternative for reference PDCCH monitoring occasion for the first DCI format is the earlier PDCCH monitoring occasion for the first DCI format. For example, in Fig. 1, the first DCI format may be transmitted on MO1 and MO1’ on cell 1, and there is a MO2 on cell 2 between MO1 and MO1’. Since PUSCH preparation time is based on MO1’, PHR for cell 2 could be based on actual transmission associated to DCI in MO2.
[image: ]
Fig. 1
Observation 1: According to current standard, whether a PHR for a serving cell is based on actual transmission or reference format is based on whether there is uplink grant until and including the PDCCH monitoring occasion where the UE detects the first DCI format scheduling an initial transmission of a transport block since a PHR was triggered.
Observation 2: The first (earliest) DCI format could be associated to mTRP PDCCH repetition, and reference PDCCH monitoring occasion for PUSCH preparation time is the latter PDCCH monitoring occasion.
Proposal 3: 	For “the first DCI format” associated to mTRP PDCCH	 repetition,  
· The PDCCH monitoring occasion, where the UE detects the first DCI format scheduling an initial transmission of a transport block since a PHR was triggered, for determining whether a PHR for a serving cell is based on actual transmission or reference format is 
· Alt-1: the latter PDCCH monitoring occasion of the PDCCH candidates associated to the first DCI format.
· Alt-2: the earlier PDCCH monitoring occasion of the PDCCH candidates associated to the first DCI format.
Multiple CCs
Regarding UE supporting carrier aggregation or multiple CCs, how to support mTRP PDCCH repetition may need further study. According to current progress, mTRP PDCCH repetition is based on same PDCCH candidate index with same aggregation level in two search space sets. However, for UE supporting multiple CCs, the first question is whether two search space sets could be on different CC. It’s our view that it may provide network’s scheduling flexibility, but may have much spec impact. Thus, in Rel-17, we propose to limit the two search space sets configured in a same CC.
Proposal 4: 	For UE supporting more than one CC, 
· Two search space sets for linking PDCCH candidate repetition are configured in a same CC. 
PUSCH
PHR
In RAN1 105-e meeting, there is a left study regarding PHR reporting related to mTRP PUSCH.
	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 

105-e
For further study in future meetings:
For PHR reporting related to M-TRP PUSCH repetition, study following aspects related to option 4, 
· Option 4: Calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs.
· FFS1: How the PHRs are calculated for reporting (actual PHR or virtual PHR)
· FFS2: How the PHRs are calculated for reporting for other CCs if the multi-cell PHR MAC CE is applied.
· FFS3: Required changes to triggering conditions including the required higher layer parameters (e.g.,’phr-PeriodicTimer’, ‘phr-ProhibitTimer’, ‘phr-Tx-PowerFactorChange’ as TRP specific).
· FFS4: Report P-MPR and MPE per TRP within the same MAC-CE extension.
Note: Down-selection between Options 1-5 will be based on this study as well as the trade-off between benefit versus UE complexity.


As for PUSCH transmission via different beam, PUSCH transmission may need different transmit power for compensating different channel effect or different power attenuation. According to current PHR framework, network may receive cell-specific PHR for one serving cell. However, since the one PHR for the one serving cell only represent one link (e.g., between UE and one TRP), it may be hard for network to management power control for the other link (e.g., unknown PHR link, between UE and the other TRP). Thus, for mTRP PUSCH, we think it’s better to support PHR enhancement. Regarding option 1, 2, 4, or 5 in RAN1 104bis-e meeting, we think option 1 is the same as option 5, which are not desirable. As for option 4, we think option 4 is the most straightforward method informing network of power headroom of two TRPs but may require more spec impact (e.g., MAC CE format, whether supporting dynamic switch of single TRP and multiple TRP…). As for option 2, we think it could be a compromised method to inform of minimum power headroom considering of two PHRs.
In addition, we would provide our view regarding remaining FFS for option 4 in RAN1 105e meeting. 
For FFS1, according to current standard, whether a PHR for serving cell is real or virtual is based on whether there is uplink grant until and including PDCCH monitoring occasion where UE detects the first DCI format. Since mTRP PUSCH is scheduled by one uplink grant (i.e., sDCI PUSCH), PHR for a first TRP and PHR for a second TRP could be based on actual transmission scheduled by the one uplink grant. Thus, we think both two PHR are real.
For FFS2, it may have impact on PHR MAC CE size determination. Our thought may be based on whether the serving cell is configured with mTRP PUSCH. If other cell is configured with mTRP PUSCH, UE may semi-statically report PHR for the other cell based on option 4 (e.g., two PHRs). 
Proposal 5: 	RAN1 supports PHR enhancement for mTRP PUSCH by option 2 or option 4. 
· Option 2: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, but report one of them.
· Option 4: Calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs. 
3. CONCLUSION
In this contribution, we have following proposals:
Proposal 1: 	Confirm the working assumption with update that the UE expects the same configuration for the first and second CORESETs wrt presence and size of TCI field in DCI. 
Proposal 2: 	Regarding SPS PDSCH cancelation by scheduled PDSCH, latter PDCCH candidate among the two linked PDCCH candidates in time domain is proposed as the reference PDCCH candidate. 
Observation 1: According to current standard, whether a PHR for a serving cell is based on actual transmission or reference format is based on whether there is uplink grant until and including the PDCCH monitoring occasion where the UE detects the first DCI format scheduling an initial transmission of a transport block since a PHR was triggered.
Observation 2: The first (earliest) DCI format could be associated to mTRP PDCCH, and reference PDCCH monitoring occasion for PUSCH preparation time is the latter PDCCH monitoring occasion.
Proposal 3: 	For “the first DCI format” associated to mTRP PDCCH	 repetition,  
· The PDCCH monitoring occasion, where the UE detects the first DCI format scheduling an initial transmission of a transport block since a PHR was triggered, for determining whether a PHR for a serving cell is based on actual transmission or reference format is
· Alt-1: the latter PDCCH monitoring occasion of the PDCCH candidates associated to the first DCI format.
· Alt-2: the earlier PDCCH monitoring occasion of the PDCCH candidates associated to the first DCI format.
Proposal 4: 	For UE supporting more than one CC, 
· Two search space sets for linking PDCCH candidate repetition are configured in a same CC. 
Proposal 5: 	RAN1 supports PHR enhancement for mTRP PUSCH by option 2 or option 4. 
· Option 2: Calculate two PHRs, each associated with a first PUSCH occasion to each TRP, but report one of them.
· Option 4: Calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion to each TRP, and report two PHRs. 
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