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1. [bookmark: _Ref4683067] Introduction 
The objective for this agenda item, stated in [1], is given by
Identify and specify features to improve reliability and robustness for channels other than PDSCH (that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability features as the baseline. 
In this contribution, we continue the discussion of multi-TRP for PDCCH, PUCCH and PUSCH based on the outcome of the RAN1#104bis-e meeting [2] and the RAN1#105e meeting [3].
2. Enhancements on Multi-TRP for PDCCH
In Rel-16, single DCI based Multi-TRP scheme was introduced for ultra-reliable low-latency communication (URLLC). Two PDSCH transmission occasions conveying the same transport block (TB) are transmitted from two TRPs to increase the reliability of downlink data. Resource allocation for two PDSCH transmission occasions can be done by single DCI from one TRP. However, the reliability for PDCCH should be enhanced to fully use the benefit of multi-TRP based URLLC scheme in Rel-16 because the channel from the TRP sending PDCCH can be blocked. As in Figure 1, multiple PDCCH transmissions (PDCCH 0 and PDCCH 1 in the figure) from Multi-TRP using different beams indicating the same allocation information for PDSCH transmission occasions can improve the reliability of PDCCH. 



[bookmark: _Ref4682445]		Figure 1: PDCCH enhancement for single DCI based Multi-TRP for URLLC 

2.1. Overlapping candidates
The following agreement was made for Multi-TRP PDCCH at the RAN1#104bis-e.  
	Agreement
When one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET, for the purpose of BD counting and interpretation of a detected DCI, select one option among the following in RAN1#105-e:
· Option 1: The individual candidate is not counted for monitoring 
· Interpretation of the detected DCI is based on Rel. 17 PDCCH repetition rules (wrt reference PDCCH candidate).
· Option 2: The candidate in a higher SS set ID is not counted for monitoring
· Interpretation of the detected DCI depends on which candidate is not counted (either based on Rel. 15/16 rules or based on Rel. 17 PDCCH repetition rules).
· FFS: Impact to the other linked PDCCH candidate
· Option 3: The candidate associated with SS set(s) with lower priority is not counted for monitoring, where for two linked SS sets, the priority is according to one of the two SS sets with a lower SS set ID
· Interpretation of the detected DCI depends on which candidate is not counted (either based on Rel. 15/16 rules or based on Rel. 17 PDCCH repetition rules).
· FFS: Impact to the other linked PDCCH candidate
· FFS: Whether a max limit on number of such overlaps is needed.



In Rel-15/16, when two individual candidates are overlapped and they are associated with the same DCI size, scrambling, and CORESET, one candidate is not counted for monitoring. The meaning of “is not counted for monitoring” in highlighted part is that the UE still needs to monitor it but it is just not counted for BD because it is a byproduct of the same decoding. In this case, the UE still parses both overlapped candidates following the associated search space set. 
However, in Rel-17, when one of linked candidates and one individual candidate are overlapped and they are associated with the same DCI size, scrambling, and CORESET, one of overlapped candidates should not be monitored (or should be dropped) because it is not a byproduct of the same decoding. For example, in Figure 2, candidates in blue (in SS set 0 and SS set 3) are linked candidates, whereas candidates in yellow and green (in SS set 1 and SS set 2) are individual candidates. In addition, candidates in SS set 0 and candidates in SS set 1 are overlapped and candidates in SS set 2 and candidates in SS set 3 are overlapped. If the gNB transmits a PDCCH by using individual candidate in yellow (SS set 1) to UE 1 and another PDCCH to UE 2 by using individual candidate in green (SS set 2), the UE’s decoding could fail since the UE doesn’t know the gNB is transmitting a PDCCH by repetition in linked candidates in blue or a PDCCH by individual candidate. The UE 1 cannot decode this candidate in SS set 1 if it uses soft combining. One solution can be that the UE always performs decoding assumption 4. Then this decoding requires 3 BDs. Therefore, this overlapped candidate should be counted additionally and Rel-15/Rel-16 rules cannot be directly applied in this case.
[image: ]
Figure 2: The overlapping of the linked candidates and individual candidates 

Based on the above analysis, “is not counted for monitoring” should be changed to “is not monitored” in the agreement. We would like to propose to modify the following agreement as follows. 
Proposal 1: When one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET, for the purpose of BD counting and interpretation of a detected DCI, select one option among the following in RAN1#105-e:
•	Option 1: The individual candidate is not monitored counted for monitoring 
o	Interpretation of the detected DCI is based on Rel. 17 PDCCH repetition rules (wrt reference PDCCH candidate).
•	Option 2: The candidate in a higher SS set ID is not monitored counted for monitoring
o	Interpretation of the detected DCI depends on which candidate is not monitored counted (either based on Rel. 15/16 rules or based on Rel. 17 PDCCH repetition rules).
o	FFS: Impact to the other linked PDCCH candidate
•	Option 3: The candidate associated with SS set(s) with lower priority is not monitored counted for monitoring, where for two linked SS sets, the priority is according to one of the two SS sets with a lower SS set ID
o	Interpretation of the detected DCI depends on which candidate is not monitored counted (either based on Rel. 15/16 rules or based on Rel. 17 PDCCH repetition rules).
•	FFS: Impact to the other linked PDCCH candidate
 
2.2. Number of soft LLR buffers
We made the following agreement at the RAN1#104-e meeting.
	Agreement
For PDCCH repetition, support linking two SS sets by RRC configuration:
· FFS: Whether MAC-CE can be used additionally
· When PDCCH repetition is monitored in two linked SS sets, the UE does not expect a third monitored SS set to be linked with any of the two linked SS sets.
· The two linked SS sets have the same SS set type (USS/CSS) 
· The two linked SS sets have the same DCI formats to monitor
· For intra-slot PDCCH repetition, 
· The two SS sets should have the same periodicity and offset (monitoringSlotPeriodicityAndOffset), and the same duration
· For linking monitoring occasions across the two SS sets that exist in the same slot: 
· The two SS sets have the same number of monitoring occasions within a slot and n-th monitoring occasion of one SS set is linked to n-th monitoring occasion of the other SS set



For the highlighted part of linking monitoring occasions across two SS sets that exist in the same slot, we have the two cases for the configuration of monitoring occasions as shown in Figure 3. Two monitoring occasions are alternating between two SS sets in case 1. In this case, the UE only requires one soft LLR buffer. In case 2, monitoring occasions of SS set A and monitoring occasions of SS set B are sequential. Then the UE is required to use 4 soft LLR buffers. This will increase the size of soft buffers significantly depending on the configuration of monitoring occasions. 


[bookmark: _Ref68506289]Figure 3: PDCCH enhancement for single DCI based Multi-TRP for URLLC 

Therefore, we would like to propose to add one bullet in the following agreement in order to restrict the configuration of monitoring occasions.
Proposal 2: For linking monitoring occasions across the two SS sets that exist in the same slot: 
· The two SS sets have the same number of monitoring occasions within a slot and n-th monitoring occasion of one SS set is linked to n-th monitoring occasion of the other SS set
· The pair of monitoring occasions shall not have any monitoring occasion in between.

2.3. Number of BDs
We have made the following agreement for the number of BDs at RAN1#104bis-e meeting.  
	Agreement
For number of BDs corresponding to two PDCCH candidates that are linked for PDCCH repetition, support
· UE reports one [or more] number(s) as required number of BDs for the two PDCCH candidates
· Candidate values: 2, 3.
· FFS: Default behaviour
· FFS: Whether one of the candidate values imply that UE supports soft combining
· FFS: Whether additional candidate values are supported (e.g. non-integer numbers)
· FFS: RRC configuration based on reported UE capability



There are some remaining FFSs in this agreement. We don’t have to define the default behavior and it should be up to UE implementation. Also, one of the candidate values shouldn’t imply the capability of soft combining. In addition, we do not think the additional candidate values are necessary. Especially for non-integer numbers, it is very hard to assess how much exact BD numbers are required for decoding assumptions. Therefore, we have the following proposals.
Proposal 3: For number of BDs corresponding to two PDCCH candidates that are linked for PDCCH repetition, do not introduce any default behaviour, the capability of soft combining, and the additional candidate values.

2.4. Reference PDCCH candidate 
We had the following agreement for reference PDCCH candidate for PDSCH with mapping Type B at the RAN1#104bis-e meeting.  
	Agreement
If a PDSCH with mapping Type B is scheduled by a DCI in PDCCH candidates that are linked for repetition
· For the purpose of the earliest time that the PDSCH can be scheduled as well as for the purpose of the reference symbol for SLIV (when UE is configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving the PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0), a reference candidate is used. Select one among the following:
· Alt1: The candidate that starts later in time
· Alt3: The candidate that starts earlier in time
· FFS: How to define d1,1 for PDSCH processing time in this case



In this agreement, there are two alternatives for a reference candidate for the purpose of the earliest time that the PDSCH can be scheduled as well as the reference symbol for SLIV. If we use Alt1, PDSCH type B cannot be scheduled earlier than PDCCH 2 in Figure 4. Thus, the example shown in the figure 4 cannot be allowed. However, if we go with Alt3, the reference candidate is PDCCH 1. Then, this scheduling is allowed. But if the UE fails to decode PDCCH 1 and can only decode PDCCH 2, the actual PDSCH transmission happens before the reception of PDCCH. This would violate the exiting time line in Rel-15/16. Therefore, we support Alt1 and have the following proposal. 
Proposal 4: If a PDSCH with mapping Type B is scheduled by a DCI in PDCCH candidates that are linked for repetition
· For the purpose of the earliest time that the PDSCH can be scheduled as well as for the purpose of the reference symbol for SLIV (when UE is configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving the PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0), the candidate that starts later in time is used as a reference candidate


Figure 4: PDCCH enhancement for single DCI based Multi-TRP for URLLC 

2.5. PDCCH candidate dropping 
The following was agreed for PDCCH candidate dropping at the RAN1#104bis-e meeting.  
	Agreement
For PDCCH repetition with two linked candidates, if due to Rel. 15/16 procedures, one of the linked candidates is not monitored (is dropped), select one option from Options 1 and 2 in RAN1#105-e:
· Option 1: UE still monitors the linked candidate that is not dropped and interprets the DCI based on Rel. 17 PDCCH rules (wrt reference PDCCH candidate)
· Option 2: Even the candidate that is not dropped is not monitored (Both linked candidates are dropped if at least one of them is dropped)
· FFS: Which of the following Rel. 15/16 rules are applicable for this purpose:
· Case 1: Overlap with SSB
· Case 2: Overlap with rate matching resources: RateMatchPattern, lte-CRS-ToMatchAround, or LTE-CRS-PatternList-r16, availableRB-SetPerCell-r16
· Case 3: Due to TDD DL/UL related conflicts: Overlap with semi-static / dynamic UL symbols or overlap with PRACH
· Case 4: QCL-TypeD prioritization rule among CORESETs result in one of the linked candidates not being monitored
· Case 5: Overbooking results in one of the linked candidates not being monitored
· Case 6: Overlap with reserved PRB(s) and OFDM symbol(s) indicated by DCI format 2_1 where UE may assume no transmission intended for the UE
· Other cases are not precluded
· FFS: Whether there is an impact to BD count 



If we drop the other lined candidate which is not overlapped with SSB, rate matching resources, etc, then that would be huge waste of resources. Also, it will greatly limit the scheduling flexibility. Thus, it is better to keep the linked candidates that is not dropped. Regarding cases for which this dropping rule can be applied, we can just apply it to all existing cases in Rel-15/16. There is no need to exclude some cases. Finally, this shouldn’t impact the existing BD count. The candidate that is not dropped can be just counted once. 
Proposal 5: For PDCCH repetition with two linked candidates, if due to Rel. 15/16 procedures, one of the linked candidates is not monitored (is dropped), support Option 1: UE still monitors the linked candidate that is not dropped and interprets the DCI based on Rel. 17 PDCCH rules (wrt reference PDCCH candidate)
· Note: there is no impact to BD count.

2.6. Dynamic signalling 
The following was agreed for dynamic signaling at the RAN1#104-e meeting.  
	Agreement
For PDCCH repetition, support linking two SS sets by RRC configuration:
· FFS: Whether MAC-CE can be used additionally
· When PDCCH repetition is monitored in two linked SS sets, the UE does not expect a third monitored SS set to be linked with any of the two linked SS sets.
· The two linked SS sets have the same SS set type (USS/CSS) 
· The two linked SS sets have the same DCI formats to monitor
· For intra-slot PDCCH repetition, 
· The two SS sets should have the same periodicity and offset (monitoringSlotPeriodicityAndOffset), and the same duration
· For linking monitoring occasions across the two SS sets that exist in the same slot: 
· The two SS sets have the same number of monitoring occasions within a slot and n-th monitoring occasion of one SS set is linked to n-th monitoring occasion of the other SS set



Regarding FFS on dynamic signaling, since the UE can move around a cell, the UE may not be in a good region to be served with multi-TRP operation. Therefore, we can introduce new MAC CE to activate/deactivate the association of search space sets for PDCCH repetition in order to avoid unnecessary combining at the UE. When deactivated, the PDCCH candidates in a PDCCH tuple are treated independently, i.e., the PDCCH candidates can be unused or used to transmit a PDCCH scheduling a distinct TB. The gNB also can use these search space sets flexibly for other usages other than PDCCH repetition. 
Proposal 6: Introduce new MAC CE to activate/deactivate the association of two search space sets for PDCCH repetition.

3. Enhancements on Multi-TRP for PUCCH/PUSCH
In the RAN1#104bis-e meeting, we have the following agreement on frequency hopping [2]:
	Agreement
When inter-slot frequency hopping is configured with Scheme 1, decide one from the below options in RAN1#105-e meeting,  
· Option 1
· If sequential mapping pattern is configured, frequency hopping is performed on slot level (as in Rel-15).
· If cyclical mapping pattern is configured, frequency hopping is performed among the repetitions with the same beam. 
· Option 2: 
· gNB always configures sequential mapping pattern and frequency hopping is performed on slot level. (no spec impact)
· Option 3:
· Frequency hopping is performed on slot level as in Rel-15 (no spec impact).



The differences among the three options are illustrated in Figure 5. Indeed Option 1 can attain full frequency diversity gain comparing with Options 2 and 3. On the other hand, sequential mapping pattern with frequency hopping on slot level can attain the same diversity gain as well. The difference is on the order of beam diversity and frequency diversity, where the cyclical mapping in Option 1 can first attain the full beam diversity. We do not see a strong reason to realize beam diversity first, so Options 2 and 3 are more preferable since there is no specification impact. Finally, it may be too restrictive to always assume sequential mapping when inter-slot frequency hopping is configured, so Option 3 is more preferable. 
Proposal 7: Frequency hopping is performed on slot level as in Rel-15 when inter-slot frequency hopping is configured with inter-slot PUCCH repetition (Scheme 1).



		Figure 5: Comparison of options for inter-slot frequency hopping with cyclical mapping pattern 

In the RAN1#105e meeting, we have the following agreement on closed-loop power control [3]:
	Agreement
· To support per TRP closed-loop power control for PUCCH with DCI formats 1_1 / 1_2, a second TPC field can be configured via RRC.  
· When the second field is configured by RRC, a second TPC field (similar to the existing TPC field) is added in DCI formats 1_1 / 1_2 (option 3).
· Each TPC field is for each closed-loop index value respectively
· FFS: Whether or not the mapping between the TPC field and the PUCCH transmissions is needed
· When the second field is not configured by RRC, a single TPC field (the existing TPC field) is used in DCI formats 1_1 / 1_2, and the TPC value applied for the closed loop index(es) for the scheduled PUCCH
· To support per TRP closed-loop power control for PUSCH with DCI formats 0_1 / 0_2, adopt the same solution as with M-TRP PUCCH schemes.
· FFS: any additional considerations
· Support UE to report the capability on whether it supports the second TPC field 
· Note1: Per TRP closed-loop power control is only applicable when the “closedLoopIndex” values are not the same for TRPs.



When the indicated PUCCH resource is associated with only one spatial relation info or one power control parameter set, one of the configured TCI fields will not be related to the indicated PUCCH resource. We find it unnecessary to use the unrelated TCI field to convey a TPC command for unassociated closed loop index as NR already has DCI format 2_2 to convey TPC commands for PUCCH. Similarly, if DCI formats 0_1 / 0_2 indicates the single-TRP mode, one of the configured TCI fields will not be related to the indicated SRS resource set. Again, we find it unnecessary to use the unrelated TCI field to convey a TPC command for unassociated closed loop index as NR already has DCI format 2_2 to convey TPC commands for PUSCH. Comparing with using DCI format 2_2, the scheme of using the unrelated TCI field is merely opportunistic. Therefore, we have the following proposals: 
Proposal 8: If the indicated PUCCH resource is associated with only one spatial relation info/power control parameter set, then the UE expects that the TPC field not associated with the PUCCH resource’s closed-loop index indicates 0 dB accumulation. 
Proposal 9: If the UE is not provided tpc-Accumulation and DCI formats 0_1 / 0_2 indicates the single-TRP mode, then the UE expects the TPC field not associated with the SRI indicates 0 dB accumulation.

3.1. PUCCH Transmission with Multi-TRP
In the RAN1#105e meeting, it was agreed to study grouping of PUCCH resources [3]:
	For future meetings:
Further study the enhancements needed on grouping of PUCCH resources for Rel-17 multi-TRP PUCCH repetition



According to enhanced PUCCH spatial relation activation/deactivation MAC CE, if the indicated PUCCH resource ID is included in a PUCCH resource group of the indicated UL BWP, this MAC CE applies to all the PUCCH resources in the PUCCH resource group. In order not to modify the existing MAC CE so as to minimize specfication impact, we may assign two PUCCH resource IDs to each PUCCH resource associated with two spatial relation info’s. Each assigned PUCCH resource ID is associated with a spatial relation info. Then, a PUCCH resource can be associated with two PUCCH resource groups using different PUCCH resource IDs. The first PUCCH resource ID can be used for operations not involving PUCCH resource group as in R15. The second PUCCH resource ID can be configured by a new RRC parameter, say second-pucch-ResourceId. A similar design can be applied to a PUCCH resource associated with two power control parameter sets.
Proposal 10: Two PUCCH resource IDs can be configured for a PUCCH resource associated with two spatial relation info’s / power control parameter sets. Each of the two PUCCH resource IDs is associated with a spatial relation info / power control parameter set and a PUCCH resource group.

3.2. PUSCH Transmission with Multi-TRP
In the RAN1#105e meeting, we have the following agreement for dynamic switching between single-TRP and multi-TRP [3]:
	Agreement
For the new field in the DCI for dynamic switching, support Alt.1 (modified).
Alt.1
· Support 2 bits with the following combinations. 
	Codepoint
	SRS resource set(s)
	SRI (for both CB and NCB)/TPMI (CB only) field(s)

	00
	s-TRP mode with 1st SRS resource set (TRP1)
	1st SRI/TPMI field (2nd field is unused)

	01
	s-TRP mode with 2nd SRS resource set (TRP2)
	1st SRI/TPMI field (2nd field is unused)

	10
	m-TRP mode with (TRP1,TRP2 order)
1st SRI/TPMI field: 1st  SRS resource set
2nd SRI/TPMI field: 2nd SRS resource set
	Both 1st and 2nd SRI/TPMI fields

	11
	m-TRP mode with (TRP2,TRP1 order)
1st SRI/TPMI field: FFS
2nd SRI/TPMI field: FFS
	Both 1st and 2nd SRI/TPMI fields


· The SRS resource set with lower ID is the first SRS resource set, and the other SRS resource set is the second SRS resource set. 
· For codebook and non-codebook usage, respectively



It is FFS how to interpret the codepoint “11” for the SRI/IPMI fields. Considering gNB’s scheduling flexibility and that UE may have different transmission power capabilities on different panels, it is reasonable that the two SRI/TPMI fields does not have the same size. Thus, it is better that a SRI/TPMI field is always associated with the same TRP (SRS resource set). 
Proposal 11: For the codepoint 11 in the new DCI field for dynamic switching, the 1st SRI/TPMI field is associated with the 1st SRS resource set and the 2nd SRI/TPMI field is associated with the 2nd SRS resource set.

In the RAN1#105e meeting, we have the following agreement for PHR [3]:
	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.



If the timeline for determining whether a PHR is calculated based on an actual PUSCH transmission or based on a reference PUSCH transmission is met, then all the information are already known by the UE before the first PUSCH transmission occasion possibly except UE configured maximum output power. For a UE adjusting its maximum output power from one PUSCH transmission occasion to another PUSCH transmission occasion, indeed the second PHR cannot be based on an actual PUSCH transmission as UE may set its maximum output power just before the PUSCH transmission occasion associated with the second TRP. However, if a UE updates its maximum output power less frequently and even independently from other CCs, then the second PHR can still be based on an actual PUSCH transmission. Thus, we propose to support Option 4 as UE optional. Since Option 4 is applied assuming independent power allocation over CCs, the PHRs can be independently calculated for each CC and thus the existing R15/R16 rules can be reused.
Proposal 12: For PH reporting related to M-TRP PUSCH repetition, support Option 4 as UE optional, i.e., calculate two PHRs, each associated with a first PUSCH occasion to each TRP, and report two PHRs.
Proposal 13: For Option 4, the same timeline as in R15 is used to determine whether both PHRs are based on actual PUSCH transmission or both are based on reference PUSCH transmission.
For triggering conditions and the corresponding higher layer parameters, we may basically follow the existing R15/R16 design. The only required change is how to apply the condition “> phr-Tx-PowerFactorChange dB power change” and the triggering conditions when mpe-Reporting-FR2 is configured. In order for gNB to know the instantaneous status of UE’s power measurement, it is reasonable that a PHR is triggered if a condition is satisfied by any of the two TRPs in the same cell. Thus, we have the following proposal: 
Proposal 14: For Option 4, a PHR is triggered if the required power backoff for any of the two TRPs in a cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of PHR.
Proposal 15: For Option 4, if mpe-Reporting-FR2 is configured, a PHR is triggered if the existing triggering conditions are satisfied by any of the two TRPs in a cell.
Finally, in FR2 UE may use different panels for transmission to different TRPs and thus P-MPR should be reported per TRP. 
Proposal 16: For Option 4, P-MPR is reported per TRP if mpe-Reporting-FR2 is configured.

4. Conclusion
In summary, based on the above discussion we have the following proposals:
Proposal 1: When one of the linked PDCCH candidates uses the same set of CCEs as an individual (unlinked) PDCCH candidate, and they both are associated with the same DCI size, scrambling, and CORESET, for the purpose of BD counting and interpretation of a detected DCI, select one option among the following in RAN1#105-e:
•	Option 1: The individual candidate is not monitored counted for monitoring 
o	Interpretation of the detected DCI is based on Rel. 17 PDCCH repetition rules (wrt reference PDCCH candidate).
•	Option 2: The candidate in a higher SS set ID is not monitored counted for monitoring
o	Interpretation of the detected DCI depends on which candidate is not monitored counted (either based on Rel. 15/16 rules or based on Rel. 17 PDCCH repetition rules).
o	FFS: Impact to the other linked PDCCH candidate
•	Option 3: The candidate associated with SS set(s) with lower priority is not monitored counted for monitoring, where for two linked SS sets, the priority is according to one of the two SS sets with a lower SS set ID
o	Interpretation of the detected DCI depends on which candidate is not monitored counted (either based on Rel. 15/16 rules or based on Rel. 17 PDCCH repetition rules).
•	FFS: Impact to the other linked PDCCH candidate
Proposal 2: For linking monitoring occasions across the two SS sets that exist in the same slot: 
· The two SS sets have the same number of monitoring occasions within a slot and n-th monitoring occasion of one SS set is linked to n-th monitoring occasion of the other SS set
· [bookmark: _GoBack]The pair of monitoring occasions shall not have any monitoring occasion in between.
Proposal 3: For number of BDs corresponding to two PDCCH candidates that are linked for PDCCH repetition, do not introduce any default behaviour, the capability of soft combining, and the additional candidate values.
Proposal 4: If a PDSCH with mapping Type B is scheduled by a DCI in PDCCH candidates that are linked for repetition
· For the purpose of the earliest time that the PDSCH can be scheduled as well as for the purpose of the reference symbol for SLIV (when UE is configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving the PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0), the candidate that starts later in time is used as a reference candidate
Proposal 5: For PDCCH repetition with two linked candidates, if due to Rel. 15/16 procedures, one of the linked candidates is not monitored (is dropped), support Option 1: UE still monitors the linked candidate that is not dropped and interprets the DCI based on Rel. 17 PDCCH rules (wrt reference PDCCH candidate)
· Note: there is no impact to BD count.
Proposal 6: Introduce new MAC CE to activate/deactivate the association of two search space sets for PDCCH repetition.
Proposal 7: Frequency hopping is performed on slot level as in Rel-15 when inter-slot frequency hopping is configured with inter-slot PUCCH repetition (Scheme 1).
Proposal 8: If the indicated PUCCH resource is associated with only one spatial relation info/power control parameter set, then the UE expects that the TPC field not associated with the PUCCH resource’s closed-loop index indicates 0 dB accumulation. 
Proposal 9: If the UE is not provided tpc-Accumulation and DCI formats 0_1 / 0_2 indicates the single-TRP mode, then the UE expects the TPC field not associated with the SRI indicates 0 dB accumulation.
Proposal 10: Two PUCCH resource IDs can be configured for a PUCCH resource associated with two spatial relation info’s / power control parameter sets. Each of the two PUCCH resource IDs is associated with a spatial relation info / power control parameter set and a PUCCH resource group.
Proposal 11: For the codepoint 11 in the new DCI field for dynamic switching, the 1st SRI/TPMI field is associated with the 1st SRS resource set and the 2nd SRI/TPMI field is associated with the 2nd SRS resource set.
Proposal 12: For PH reporting related to M-TRP PUSCH repetition, support Option 4 as UE optional, i.e., calculate two PHRs, each associated with a first PUSCH occasion to each TRP, and report two PHRs. 
Proposal 13: For Option 4, the same timeline as in R15 is used to determine whether both PHRs are based on actual PUSCH transmission or both are based on reference PUSCH transmission.
Proposal 14: For Option 4, a PHR is triggered if the required power backoff for any of the two TRPs in a cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of PHR.
Proposal 15: For Option 4, if mpe-Reporting-FR2 is configured, a PHR is triggered if the existing triggering conditions are satisfied by any of the two TRPs in a cell.
Proposal 16: For Option 4, P-MPR is reported per TRP if mpe-Reporting-FR2 is configured.
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