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1.   Introduction
[bookmark: _Hlk492027000]The Rel-17 work item for enhancements on MIMO for NR includes an objective to extend specification support for enhancements on multi-TRP/panel transmission. In RAN #86, the objectives were agreed to read as follows [1]:
Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
a. 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 
b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception
c. Evaluate and, if needed, specify beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception
d. Enhancement to support HST-SFN deployment scenario:
i. Identify and specify solution(s) on QCL assumption for DMRS, e.g. multiple QCL assumptions for the same DMRS port(s), targeting DL-only transmission
ii. Evaluate and, if the benefit over Rel.16 HST enhancement baseline is demonstrated, specify QCL/QCL-like relation (including applicable type(s) and the associated requirement) between DL and UL signal by reusing the unified TCI framework

In this contribution, we focus on the first objective, which is to improve reliability and robustness for channels PDCCH, PUCCH, and PUSCH.
2.    Discussion
In the following sub-sections, we discuss the remaining details related to multi-TRP and multi-panel based reliability enhancement related to PDCCH, PUCCH and PUSCH.

2.1   PDCCH enhancements with multi-TRP

2.1.1  PDSCH Mapping Type B
In RAN1#106bis-e, the following was agreed, 
	Agreement
Confirm the Working assumption in RAN1 #106-e:
If a PDSCH with mapping Type B is scheduled by a DCI in PDCCH candidates that are linked for repetition, d1,1 for PDSCH processing time is determined
· Option 2: By considering the PDCCH candidate that results in larger d1,1 value
· Note: Above applies at least for UEs doing selective decoding
FFS: Relaxation of processing time for soft combining of linked PDCCH candidates including PUSCH processing, PDSCH processing for mapping Type A and B, AP CSI processing, DCI processing (N timeline), etc.
FFS: How above applies for UEs doing soft combining


   
On the first FFS item “Relaxation of processing time for soft combining of linked PDCCH candidates including PUSCH processing, PDSCH processing for mapping Type A and B, AP CSI processing, DCI processing (N timeline), etc.”: We do not think any relaxation of processing time for other cases is needed and soft combining is something that shall be considered within a decoding attempt. From our perspective, soft combining is not adding extra delays on decoding as most of the decoding latencies are associated with the decoding steps, not with the LLR combining at the inputs of the decoder. 

On the second FFS item “How above applies for UEs doing soft combining” : We do not think this is in line with the earlier agreement on different BD count capability reporting, where we only agreed to support reporting of different number of candidate BD numbers (2 BDs, 3 BDs)[2]. Those numbers were not associated to any particular decoding assumptions at the UE. 
Proposal 1: For PDCCH repetition, on the discussion of determining d1,1 based on the UE’s decoding assumptions, do not introduce any terminologies such as selective decoding or soft combining in RAN1 specifications.

2.1.2  Overbooking
In RAN1#106-e, the following was agreed on the overbooking, and Case 1 was concluded in RAN1 #106bis meeting.  
	Agreement 
For overbooking in the PCell for USS with two linked SS sets in the same slot/span, select one Alt for each of Case 1 and Case 2 in RAN1 #106-bis-e:
· Case 1: 2 BDs are counted for two linked candidates:
· Alt1: No change (use existing spec)
· Alt2: Consider the SS set pair together (both are kept or both are dropped), where the priority is based on lower SS set ID among the pair.
· Case 2: 3 BDs are counted for two linked candidates:
· Alt1: Overbooking is per individual SS set as in Rel. 15/16
· Alt1-1: The third BD is counted as a virtual SS set (i.e., the virtual SS set for the third BDs is dopped before dropping the linked SS sets).
· Alt1-2: The third BD is counted as part of the SS set with higher ID.
· Alt2: Consider the SS set pair together (both are kept or both are dropped), where the priority is based on lower SS set ID among the pair.
· FFS: Inter-span PDCCH repetition for r16monitoringcapablity.



As there was one company objection on agreeing to Alt1-2 for Case 2, RAN1 #106-bis could not conclude this issue. Alt1-2 is identified as the most attractive option considering the less complicated solution, where the BDs are divided as 1 + 2 approach among the linked SS sets, and the linked SS set with higher ID counting 2 BDs. On the other hand, Alt1-1 seems complicated as it introduces a virtual SS set for third BD and no added benefit can be identified to introduce such a virtual SS set. The last alternative, Alt2, considers linked SS set pair together which deviates from legacy procedure of BD counting across SS sets. In an overbooking scenario, it is unclear that the priority shall be given always to the PDCCH repetition as in some cases the possibility of decoding individual PDCCH candidates may also be important. 

Proposal 2: For overbooking in the PCell for USS with two linked SS sets in the same slot/span, select the following alternative for Case 2:
· Case 2: 3 BDs are counted for two linked candidates:
· Alt1: Overbooking is per individual SS set as in Rel. 15/16
· Alt1-2: The third BD is counted as part of the SS set with higher ID.

2.1.3   Ambiguity issue between AL8 and AL16
In RAN1 #106bis meeting, the following agreement was made, 

	For RAN1#107-e:
Study whether/how to resolve ambiguities for interpretation of a detected DCI for the following cases:
· Case a: SS sets 1 and 2 are linked, and SS set 3 is individual: 
· AL16 candidate in SS set 1 is linked with AL16 candidate in SS set 2
· SS set 3 has a AL8 candidate with the same start CCE as the AL16 candidate of SS set 1 (associated with a same CORESET with 1-symbol duration)
· Case b: SS sets 1 and 2 are linked, and SS set 3 is individual: 
· AL8 candidate in SS set 1 is linked with AL8 candidate in SS set 2
· SS set 3 has a AL16 candidate with the same start CCE as the AL8 candidate of SS set 1 (associated with a same CORESET with 1-symbol duration)
· Case c1: SS sets 1 and 2 are linked, and SS set 3 and 4 are linked
· AL8 candidate in SS set 1 is linked with AL8 candidate in SS set 2
· AL16 candidate in SS set 3 is linked with AL16 candidate in SS set 4
· AL8 candidate in SS set 1 has the same start CCE as the AL16 candidate in SS set 3 (associated with a same CORESET with 1-symbol duration)
· Case c2: SS sets 1 and 2 are linked: 
· AL8 candidate in SS set 1 is linked with AL8 candidate in SS set 2, 
· AL16 candidate in SS set 1 is linked with AL16 candidate in SS set 2
· AL8 candidate and AL16 candidate in at least one of the SS sets have the same start CCE (in a CORESET with 1-symbol duration)



We have the following understanding of the cases listed in the above agreement, 
Case a: There is ambiguity for interpretation of a detected DCI.  
If DCI is detected for AL8, it is not clear whether that DCI is related to AL16 candidate in SS set 1 or AL8 candidate in SS set 3. In other words, it is not clear whether detected DCI is having PDCCH repetition or not. In the worst-case scenario, the rate matching may have to be applied across both AL16 PDCCH candidates. 



Case b: There is ambiguity for interpretation of a detected DCI.  
If DCI is detected for AL8, then it is not clear whether that is related to linked AL8 candidate in SS set 1 or AL16 individual candidate in SS set 3. Overall, it is not clear whether the detected DCI is for PDCCH repetition or not. In the worst-case scenario, the rate matching may have to be applied across both AL16 candidate in SS set 3 and AL8 candidate in SS set 2. 



Case c1: There is ambiguity for interpretation of a detected DCI.  
If DCI is detected for AL8 candidate, then it is not clear whether that is related to linked AL8 candidate in SS1 or linked AL16 candidate in SS set 3. Overall, it is not clear whether the detected DCI is for the first pair of PDCCH candidates or the second pair of PDCCH candidates. In the worst-case scenario, the rate matching may have to be applied across both AL16 candidate in SS set 3, AL16 candidate in SS set 4, and AL8 candidate in SS set 2.



Case c2: There is ambiguity for interpretation of a detected DCI.  
If DCI is detected for AL8 candidate, then it is not clear whether that is related to linked AL8 candidate in SS1 or linked AL16 candidate in SS set 1. However, the rate matching principle of Rel-15 can still be applicable for both PDCCH candidates. In other words, the rate matching may have to be applied across both AL16 candidates.
 


Observation 1: For all cases a/b/c1/c2, there is ambiguity issues for detecting DCI for AL8 and AL16 candidates. 
Overall, we think this issue can be resolved by a simple rule for PDCCH repetition whenever there is linked candidate involved in AL8 and AL16 overlap scenario.  
Proposal 3: If a UE monitors PDCCH candidates of AL8 and AL16 with the same starting CCE index in non-interleaved CORESET spanning one OFDM symbol and if at least one of these PDCCH candidates is a linked candidate, 
· For cases a/b/c2, if the detected DCI is corresponding to AL8, the UE assumes Rel-17 PDCCH repetition behavior/rules as if UE detected the linked PDCCH candidate. 
· For rate matching, the UE assumes that the resources corresponding to the overlapping AL16 PDCCH candidate and the other linked candidate (for case a: AL16, for case b: AL8, for case c2: AL16) are not available for the PDSCH.
· The UE is not expected to handle case c1 unless the AL8 candidate in SS set 2 has the same start CCE as the AL16 candidate in SS set 4 (which results a similar situation as case c2). 

2.1.4   Complexity handling on numbers / locations of linked candidates 
During RAN1#106bis-e, it was agreed to handle complexities related to numbers/location of linked candidates by down-selecting among the following to be considered:

	For RAN1#107-e:
To handle UE complexity / memory requirements for linked PDCCH candidates, down-select among the following in RAN1 #107-e
· Alt1: Address the issue by UE capability, where UE indicates a limit on one of the following
· Alt 1-1: Total number of linked candidates of which the first candidate is received and the second one has not been received at any given time
· Alt1-2: Total number of linked candidates in a slot
· FFS: Whether limit is per CC or across all CCs.
· FFS: Whether limit is per AL or irrespective of AL
· Alt2: Address the issue by adding a restriction such as: For a pair of linked MO’s, UE does not expect to be configured with any other linked MO in between the pair of linked MO’s
· FFS: Whether restriction is per CC or across all CCs.
· FFS: Whether the same restriction applies when one or more individual MO’s are in between the pair of linked MO’s
· Alt3: The support of PDCCH repetition is indicated separately for different Rel-15/16 PDCCH monitoring capabilities
· Note: This capability may be needed irrespective of this issue but may address the issue at a coarser granularity.
· Alt4: There is no need to further discuss this issue



Overall, we think this additional complexity and memory issue is something that the UE has to cater when supporting the PDCCH repetition. Anyways, this may be something that can be easily reported by the UE such that gNB can avoid putting unnecessary burden on the UEs by not configuring large number of linked candidates in a slot. We do not have strong opinion and (slightly) prefer Alt1-2 as a simple solution. If the group is not converging on a method, we would also be fine with Alt4. 
Proposal 4: To handle UE complexity / memory requirements for linked PDCCH candidates, prefer following alternatives, 
· Alt1: Address the issue by UE capability, where UE indicates a limit on one of the following
· Alt1-2: Total number of linked candidates in a slot
· Alt4: There is no need to further discuss this issue

2.1.5   Other open issues
	Agreement
Further study the following issues for PDCCH repetition:
· Issue a: QCL-Type D assumption for CSI-RS with higher layer parameter repetition is not set to 'on' when it overlaps with multiple CORESETs with different QCL-TypeD.
· Issue b: For PDCCH repetition of DCI format 1_0 on two linked CSS, in order to determine the value of  for mapping VRB to PRB of a scheduled PDSCH
· Issue c: PDSCH rate matching on resources that overlaps with scheduling PDCCH resources if this corresponding PDCCH candidate is dropped due to interruption
· Issue d: With Type-1 HARQ-ACK codebook, and the SPS release PDCCH repetition, to determine the location of the HARQ-ACK bit of the SPS release PDCCH



Issue a: 

TS 38.214 mention the following, 
“For a CSI-RS resource associated with a NZP-CSI-RS-ResourceSet with the higher layer parameter repetition set to 'on', the UE shall not expect to be configured with CSI-RS over the symbols during which the UE is also configured to monitor the CORESET, while for other NZP-CSI-RS-ResourceSet configurations, if the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets associated with CORESET are quasi co-located with 'typeD', if 'typeD' is applicable. This also applies to the case when CSI-RS and the CORESET are in different intra-band component carriers, if 'typeD' is applicable.”

As there can be CORESETs with two different QCL-TypeDs in PDCCH repetition scenario, it is required to assume one out of two QC-TypeDs for CSI-RS. Simple extension is that CORESET with lower ID is used as to assume the QCL-TypeD for CSI-RS. 

Proposal 5: For QCL-Type D assumption for CSI-RS with higher layer parameter repetition is not set to 'on' when it overlaps with multiple CORESETs with different QCL-TypeD, QCL-TypeD of lowest CORESET ID among the multiple CORESETs is assumed.
Issue b: 
TS 38.211 mention the following, 


“For non-interleaved VRB-to-PRB mapping, virtual resource block  is mapped to physical resource block , except for PDSCH transmissions scheduled with DCI format 1_0 in a common search space in which case virtual resource block  is mapped to physical resource block  where  is the lowest-numbered physical resource block in the control resource set where the corresponding DCI was received.”
In PDCCH repetition scenario, there should be a reference CORESET that defines  for the above scenario, and the simple rule could be the CORESET with lowest ID among the linked CORESETs. 
Proposal 6: For PDCCH repetition of DCI format 1_0 on two linked CSS, in order to determine the value of  for mapping VRB to PRB of a scheduled PDSCH, CORESET with lower ID among two CORESETs associated with PDCCH repetition is used.

For other two issues (c, d), it is not fully clear the exact concerns. 

2.2 	PUCCH enhancements with multi-TRP

The support of the multi-TRP PUCCH Scheme 1 (i.e., inter-slot repetition) and Scheme 3 (i.e., intra-slot repetition) was agreed. On the other hand, the multi-TRP PUCCH Scheme 2 (i.e., intra-slot beam hopping) was not supported. In the following, we discuss some of the remaining open issues mainly regarding the switching between the multi-TRP PUCCH schemes (i.e. Schemes 1 and 3).

2.2.1	PUCCH configuration(s) and switching between multi-TRP PUCCH schemes
Given that the multi-TRP inter-slot repetition and intra-slot repetition schemes (i.e. Schemes 1 and 3) are already agreed, one important aspect not yet really discussed regarding these multi-TRP PUCCH schemes, is how to enable the UE to determine which scheme should be used for a given UCI transmission (using multi-TRP operation). Obviously, having a single multi-TRP PUCCH scheme configured at a time via higher layers is not efficient, as it’s important for the network to be able to somewhat dynamically switch between the different multi-TRP PUCCH schemes mainly to accommodate e.g. different latency and/or reliability requirements (associated with various types of traffic).

[bookmark: _Hlk83149459]Proposal 7: Support dynamic switching between the multi-TRP PUCCH schemes (i.e., between Scheme 1 and Scheme 3).

An important aspect, which is related to the switching between the multi-TRP PUCCH schemes, is whether to allow configuring the UE with two PUCCH configurations at a time, e.g. one slot based PUCCH configuration and one sub-slot based PUCCH configuration – in a similar way as allowed by the Rel-16 IIoT/eURLLC specifications where basically the UE could be configured with two PUCCH configurations each of which associated to a different PHY priority and having different groups of PUCCH resources and related parameters. It’s worth noting that, under eURLLC, the UE knows which PUCCH configuration to use at a given time based on the associated HARQ-ACK PHY priority e.g. indicated via DL DCI. 

However, under multi-TRP URLLC WI, the aspect related to PHY priority has not been really considered so far. That is to say, if under multi-TRP the support of two PUCCH configurations configured at a time is agreed (in a similar way to Rel-16 eURLLC), a way needs to be supported in order to enable the determination or indication of PUCCH configuration at a given time. One potential way in this case would be to reuse the PHY priority (which could be even called differently under multi-TRP if needed) indicated in DCI to indicate to the UE which PUCCH configuration and thus which multi-TRP PUCCH scheme to use at a given time. Specifically, e.g. if value ‘0’ is indicated the slot-based PUCCH configuration is used and the multi-TRP Scheme 1 is applied; if value ‘1’ is indicated the sub-slot based PUCCH configuration is used and the multi-TRP Scheme 3 is applied.     

On the other hand, if a single PUCCH configuration is supported for the multi-TRP PUCCH operation, it should be discussed how to indicate the UE which multi-TRP PUCCH scheme to use at a given time. One potential way in this case would be to associate (via RRC) a PUCCH resource to a multi-TRP PUCCH scheme. Hence, when indicated to use that PUCCH resource, the UE would know whether to apply multi-TRP Scheme 1 or scheme 3. 

Proposal 8: For the dynamic switching between the different multi-TRP PUCCH schemes, 
· If configuring two PUCCH configurations at a time is supported, reuse PHY priority, or introduce something similar to PHY priority, to indicate which PUCCH configuration and thus which multi-TRP PUCCH scheme to use at a given time. 
· If a single PUCCH configuration is kept/supported, allow association between PUCCH resources and multi-TRP PUCCH schemes, to allow the indication of which multi-TRP PUCCH scheme to use at a given time through the indicated PUCCH resource.  

2.2.2 	Pathlosses determination when UE is not provided pathloss reference RSs
The pathloss reference RS (reference signal), i.e. pathlossReferenceRS, is used to calculate the pathloss value for PUCCH power control – as described in TS 38.213. When the UE is not provided pathlossReferenceRSs, the existing procedures allow the UE to determine a single RS resource to be used for the calculation of pathloss value for PUCCH power control, where this is designed for the single TRP case. We here specifically consider the following case (see TS 38.213):

	If the UE
-	is not provided pathlossReferenceRSs, and
-	is not provided PUCCH-SpatialRelationInfo, and
-	is provided enableDefaultBeamPL-ForPUCCH, and 
-	is not provided coresetPoolIndex value of 1 for any CORESET, or is provided coresetPoolIndex value of 1 for all CORESETs, in ControlResourceSet and no codepoint of a TCI field, if any, in a DCI format of any search space set maps to two TCI states [5, TS 38.212] 
	the UE determines a RS resource index  providing a periodic RS resource configured with qcl-Type set to 'typeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the primary cell. For a PUCCH transmission over multiple slots, a same  applies to the PUCCH transmission in each of the multiple slots.



Considering the support of multi-TRP PUCCH repetition in Rel-17, where there would be two TRPs towards which the UE is repeating/transmitting the PUCCH, determining a single RS resource is not sufficient anymore to support separate power control. Specifically, if not provided pathlossReferenceRSs, the UE would need to determine two RS resources to be used for the calculation of two pathloss values to accommodate the presence of two different TRPs that could have a significant difference in their respective pathloss. 

Based on the above observations, it should be defined how to enable the UE, in case not provided pathlossReferenceRSs, to determine two RS resources for the calculation of two different pathloss values for multi-TRP PUCCH schemes. In our view, such determination could depend on the TRP scheme in downlink (e.g. multi-TRP or single-TRP) and be based on TCI state or QCL assumption of at least one CORESET and/or TCI states of PDSCH.

Proposal 9: For multi-TRP PUCCH schemes, if the UE is not provided pathlossReferenceRSs, 
define how to enable the UE to determine two RS resources needed to calculate two pathloss values for PUCCH power control considering different aspects/parameters such as the single/multi-TRP scheme used in downlink.

[bookmark: _Hlk528168953]2.3 	PUSCH enhancements with multi-TRP
2.3.1 	On the minimal gap between associated NZP-CSI-RS and aperiodic NCB SRS
One of the items discussed in RAN1#106bis-e is on the minimal gap between associated NZP-CSI-RS and aperiodic NCB SRS for NCB-based M-TRP PUSCH repetition operation (R1-2110468), for which the following agreement listing four alternatives was made:

	Agreement
[bookmark: _Hlk86608122]For NCB based mTRP PUSCH repetition, on the minimal gap between associated NZP-CSI-RS and aperiodic NCB SRS, select one from the below in RAN1 #107-e meeting,
· Alt. 1: If both SRS resource sets are triggered in an overlapped manner in time domain (overlapping refer to overlapping of minimal gaps between two pairs of associated NZP-CSI-RS and aperiodic SRS corresponding to two SRS resource sets), the UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 + d OFDM symbols, where d indicates the number of overlapped symbols for the two pairs of associated NZP-CSI-RS and aperiodic SRS for NCB.
· FFS: value of d
· Alt. 2: UE is not expected to support overlapping precoding calculation for different associated NZP-CSI-RS within a CC, i.e., the UE is not expected to get triggering for two SRS resource sets in an overlapped manner in time domain (overlapping refer to overlapping of minimal gaps between two pairs of associated NZP-CSI-RS and aperiodic SRS corresponding to two SRS resource sets).
· The minimal gap between associated NZP-CSI-RS and aperiodic SRS is same as Rel-15/16.
· Alt.3: Introduce a UE capability on UE support simultaneous precoding calculation for different associated NZP-CSI-RS within a CC.
· The minimal gap between associated NZP-CSI-RS and aperiodic SRS is same as Rel-15/16.
· Alt. 4: There is nothing wrong with the legacy procedures and capability indication to handle this issue. No changes to spec.



According to TS 38.822, for CSI-RS processing framework for SRS (FG 2-15b) we have under component 5:
· 5) UE can process X SRS resources associated with CSI-RS resources simultaneously across all CCs. Includes P/SP/A SRS.
· candidate values for X are: {from 5 to 32}.

The above UE capability covers the case where the UE is triggered with two SRS resource sets on different CCs and for which the minimal gaps between the two pairs of associated NZP-CSI-RS and aperiodic SRS corresponding to the two SRS resource sets overlap. In our view, this UE capability could in principle also be used for the case where the UE is triggered with two SRS resource sets in a CC and for which the minimal gaps between the two pairs of associated NZP-CSI-RS and aperiodic SRS corresponding to the two SRS resource sets overlap. We don’t have a strong preference on whether to introduce a new capability to support the ‘in a CC’ case or consider the existing capability enough to cover both the ‘in a CC’ and ‘across CCs’ cases. 

Proposal 10: For the minimal gap between associated NZP-CSI-RS and aperiodic NCB SRS for NCB-based M-TRP PUSCH repetition operation, adopt one of the following two alternatives:
· Alt.3: Introduce a UE capability on UE support simultaneous precoding calculation for different associated NZP-CSI-RS within a CC.
· The minimal gap between associated NZP-CSI-RS and aperiodic SRS is same as Rel-15/16.
· Alt.4: There is nothing wrong with the legacy procedures and capability indication to handle this issue. No changes to spec.
[bookmark: _Hlk86659734]
3. Conclusion
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this contribution, we discuss first sub-objective of the multi-TRP/panel transmission. The following observations and proposals are made.

PDCCH enhancements:

Proposal 1: For PDCCH repetition, on the discussion of determining d1,1 based on the UE’s decoding assumptions, do not introduce any terminologies such as selective decoding or soft combining in RAN1 specifications.

Proposal 2: For overbooking in the PCell for USS with two linked SS sets in the same slot/span, select the following alternative for Case 2:
· Case 2: 3 BDs are counted for two linked candidates:
· Alt1: Overbooking is per individual SS set as in Rel. 15/16
· Alt1-2: The third BD is counted as part of the SS set with higher ID.

Observation 1: For all cases a/b/c1/c2, there is ambiguity issues for detecting DCI for AL8 and AL16 candidates. 

Proposal 3: If a UE monitors PDCCH candidates of AL8 and AL16 with the same starting CCE index in non-interleaved CORESET spanning one OFDM symbol and if at least one of these PDCCH candidates is a linked candidate, 
· For cases a/b/c2, if the detected DCI is corresponding to AL8, the UE assumes Rel-17 PDCCH repetition behavior/rules as if UE detected the linked PDCCH candidate. 
· For rate matching, the UE assumes that the resources corresponding to the overlapping AL16 PDCCH candidate and the other linked candidate (for case a: AL16, for case b: AL8, for case c2: AL16) are not available for the PDSCH.
· The UE is not expected to handle case c1 unless the AL8 candidate in SS set 2 has the same start CCE as the AL16 candidate in SS set 4 (which results a similar situation as case c2). 

Proposal 4: To handle UE complexity / memory requirements for linked PDCCH candidates, prefer following alternatives, 
· Alt1: Address the issue by UE capability, where UE indicates a limit on one of the following
· Alt1-2: Total number of linked candidates in a slot
· Alt4: There is no need to further discuss this issue

Proposal 5: For QCL-Type D assumption for CSI-RS with higher layer parameter repetition is not set to 'on' when it overlaps with multiple CORESETs with different QCL-TypeD, QCL-TypeD of lowest CORESET ID among the multiple CORESETs is assumed.

Proposal 6: For PDCCH repetition of DCI format 1_0 on two linked CSS, in order to determine the value of  for mapping VRB to PRB of a scheduled PDSCH, CORESET with lower ID among two CORESETs associated with PDCCH repetition is used.

PUCCH enhancements:

Proposal 7: Support dynamic switching between the multi-TRP PUCCH schemes (i.e., between Scheme 1 and Scheme 3).

Proposal 8: For the dynamic switching between the different multi-TRP PUCCH schemes, 
· If configuring two PUCCH configurations at a time is supported, reuse PHY priority, or introduce something similar to PHY priority, to indicate which PUCCH configuration and thus which multi-TRP PUCCH scheme to use at a given time. 
· If a single PUCCH configuration is kept/supported, allow association between PUCCH resources and multi-TRP PUCCH schemes, to allow the indication of which multi-TRP PUCCH scheme to use at a given time through the indicated PUCCH resource.  

Proposal 9: For multi-TRP PUCCH schemes, if the UE is not provided pathlossReferenceRSs, 
define how to enable the UE to determine two RS resources needed to calculate two pathloss values for PUCCH power control considering different aspects/parameters such as the single/multi-TRP scheme used in downlink.

PUSCH enhancements:

Proposal 10: For the minimal gap between associated NZP-CSI-RS and aperiodic NCB SRS for NCB-based M-TRP PUSCH repetition operation, adopt one of the following two alternatives:
· Alt.3: Introduce a UE capability on UE support simultaneous precoding calculation for different associated NZP-CSI-RS within a CC.
· The minimal gap between associated NZP-CSI-RS and aperiodic SRS is same as Rel-15/16.
· Alt.4: There is nothing wrong with the legacy procedures and capability indication to handle this issue. No changes to spec.
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