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Introduction
In RAN1#106e,  further agreements were made on PDCCH, PUSCH, and PUCCH enhancements for multi-TRP in NR Rel-17.  In this contribution, we discuss our views on some remaining design details.
[bookmark: _Ref178064866]Discussion
PDCCH Enhancements 
In RAN1#106e, the following agreements were reached on PDCCH enhancements [1]. In this subsection, we discuss our views on some remaining issues.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:
· Confirm the WA: The UE expects the same configuration for the first and second CORESETs wrt presence of TCI field in DCI.
Agreement
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
Agreement
Among the two Alts in RAN1 #104b-e agreement on PDSCH mapping Type B, support Alt1 (The candidate that starts later in time).



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)
· 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)
· At least 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
· FFS: Case 4: QCL-TypeD prioritization rule among CORESETs result in one of the linked candidates not being monitored
· FFS: 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
· This does not impact the BD count for both dropped and non-dropped PDCCH candidates

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.
Agreement 
Study whether/how to handle UE complexity / memory requirements for linked PDCCH candidates
· The following cases can be considered:
· Case 1: One pair of linked MO’s of one pair of linked SS sets in a given slot with large number of candidates.
· Case 2: Multiple pairs of linked MO’s of one pair of linked SS sets in a given slot, where MO’s of the two SS sets are not interlaced
· Case 3: For two pairs of linked SS sets (e.g. SS sets 1 and 2 are linked, and SS sets 3 and 4 are linked), a MO of any of the SS sets (e.g. SS set 3) is in between two linked MOs of another two SS sets (e.g. SS sets 1 and 2).
· Other cases are not precluded.
· Examples of possible mechanisms to address the issue: Restrictions in the spec, UE capability, limit total number linked candidates in a slot, limit total number of linked candidates / CCEs at any given time (similar to CPU occupation)
· Whether the solution should also depend on AL of linked candidates
· The case of CA can also be considered
Agreement 
SS set configured by recoverySearchSpaceId cannot be linked to another SS set for PDCCH repetition.

Agreement 
For AP-CSI-RS scheduled by two PDCCH candidates that are linked for repetition, the UE does not expect that the AP-CSI-RS is transmitted before the first symbol of the PDCCH candidate that starts later in time.


Working Assumption
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

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

Agreement
Support PDCCH repetition for Type3 CSS.
Agreement
For PDCCH repetition in Rel. 17, study the following aspects:
· Whether/how to support PDCCH repetition for Type0/0A/1/2 CSS
· Whether to support PDCCH order transmitted with PDCCH repetitions with different beams triggering CFRA for SpCell, and if it is supported how to determine the QCL assumption for the PDCCH that includes the DCI format 1_0 with RA-RNTI and the corresponding scheduled PDSCH.

Conclusion
There is no consensus in RAN1 to support inter-slot PDCCH repetition in Rel. 17.

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
· Interpretation of the detected DCI is based on Rel. 17 PDCCH repetition rules (wrt reference PDCCH candidate). 
· Whether the individual candidate is monitored or not is determined by a UE capability 
· FFS (In UE feature session): The details including reusing the reported number of BDs for this purpose, or relation to reported number of BDs
· In both cases, the individual candidate is not counted toward the BD limit.
· UE capability for max number of such overlaps is introduced 
· FFS: Value of 0 is included as a candidate value for the UE capability
· The details to be discussed as part of UE capability discussions
· FFS: When the individual candidate is monitored, the scenario where the other linked candidate is also “overlapping” (same CORESET, DCI size, CCEs, scrambling) with a second individual candidate


Blind Decoding Limit
In RAN1#104bis-e, an agreement was reached on reporting of the number of blind decodes, based on UE capability, for PDCCH detection over two PDCCH candidates linked for PDCCH repetition. There are some remaining FFS items as follows: 
· Default behaviour
· Whether one of the candidate values imply that UE supports soft combining
· RRC configuration based on reported UE capability

If the UE supports PDCCH repetition, then it should support decoding of PDCCH based on each individual PDCCH candidates (aka, selective decoding), by default. If the UE supports PDCCH repetition, then it should support both 2 and 3 BDs corresponding to selective decoding and selective decoding+soft combining, respectively.
[bookmark: _Toc84027363]In case of PDCCH repetition, UE can report “2” or “2+3” BD as a UE capability where “2” is the default. 
If the UE has reported 2+3 BDs, then the network indicates to the UE whether it should use 3 or 2 BD, i.e., whether it should use soft combining or not.   
[bookmark: _Toc68648964][bookmark: _Toc84027364]For a UE that support 3 BDs, the network explicitly configures the UE to use 3 BDs using RRC signaling. Default is 2 BD (no signaling needed)
[bookmark: _Toc84027365]If 3 BD is configured, then the UE performs both selective decoding and soft combining of the two linked PDCCH candidates.
Overbooking
For PDCCH overbooking in Rel-15, the number of BDs and number of CCEs are counted over SS sets in increasing order of SS set index.  If the number of BDs or CCEs exceed the limit starting at a SS set, the SS set and any SS set with a higher index are dropped.  
In case of PDCCH repetition in a slot with two linked SS sets, whether to count the number of BDs together or separately needs to be determined.  If 2 BDs are determined and each PDCCH candidate is counted as 1 BD, then in case of overbooking in a slot starting at one of the two linked SS sets with a higher SS set ID as shown in Figure 1,  there can be two options:
· Alt. 1: drop only the SS set with the higher SS set ID
· Alt. 2: drop both the linked SS sets


linked
Overbooked
(BDs or CCEs)
Intra-slot PDCCH repetition
…
SS set i
Slot n
…
SS set i+1
SS set i+k
BD or CCE threshold

[bookmark: _Ref68346631]Figure 1: An example of PDCCH overbooking
In RAN1#106e,  the following agreement was made:
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.

In our view, Alt. 1 is preferred as PDCCH can still be sent over one TRP.  Soft combining, if configured to the UE (i.e., if 3 BDs are configured), is not performed in this case. Hence, we have the following proposal:
[bookmark: _Toc68648968][bookmark: _Toc84027366]For overbooking in the PCell for USS with two linked SS sets in the same slot/span, if 2 BDs are counted for two linked candidates,  select Alt.1, i.e., no change (use existing spec). 
[bookmark: _Toc84027367]For overbooking in the PCell for USS with two linked SS sets in the same slot/span, if 3 BDs are counted for two linked candidates, select Alt.1 and Alt.1-2, i.e.,  overbooking is per individual SS set as in Rel. 15/16 and the third BD is counted as part of the SS set with higher ID.
Reference Symbol for PDSCH mapping type B
In Rel-16, if referenceOfSLIVDCI-1-2 is configured, and when receiving PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0, and PDSCH mapping Type B, the starting symbol S is relative to the starting symbol S0 of the PDCCH monitoring occasion where DCI format 1_2 is detected.  
In case of PDCCH repetition is used in scheduling a PDSCH with mapping type B with DCI format 1_2, the starting symbol S0 can be associated with one of the linked PDCCH candidates.  In RAN1#106-e, it was agreed that the starting symbol S is relative to the starting symbol S0 of the candidate that starts later in time. 
For determination the value of the corresponding PDSCH processing time parameter d1,1,  a working assumption below was made in RAN1#106e, in which a d1,1  value is determined for each of PDCCH candidates according to Rel-15 rules and the larger  d1,1   value among the two values is used for the PDSCH processing time. 
Working Assumption
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

Although the note in the working assumption states that it applies at least for  selective decoding, we think the same should be applicable to soft combining as well. In our view, since the limit on the maximum number of BDs and non-overlapping CCEs per slot are same as in Rel-15/16, no relaxation of processing time is needed for soft combining.   
[bookmark: _Toc84027368]Confirm the working assumption and it applies to both selective decoding and soft combining
[bookmark: _Toc84027369]No relaxation of processing time is supported when soft combining is used.

PDCCH monitoring when one of the linked PDCCH candidates is dropped
In RAN1#106e, the following agreement was reached, in which the UE still monitors the linked PDCCH candidate that is not dropped: 
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)
· 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)
· At least 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
· FFS: Case 4: QCL-TypeD prioritization rule among CORESETs result in one of the linked candidates not being monitored
· FFS: 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
· This does not impact the BD count for both dropped and non-dropped PDCCH candidates

As for case 4, it would depend on the outcome of the QCL type D priority rule discussion, i.e., whether it is allowed to drop one of the candidates while to still monitor the other candidate. If it is allowed, then it is a valid case.  For case 6, we think it is a valid case and UE should monitor only the PDCCH candidate that is not overlapping with reserved PRBs/symbols.
[bookmark: _Toc84027370]If one of two linked PDCCH candidate is dropped due to QCL-type D rule or overlapping with reserved PRBs and OFDM symbols indicated by DCI format 2_1, UE still monitors the other linked PDCCH candidate.
QCL type-D priority rules for overlapping CORESETs
The existing QCL-TypeD prioritization rules across CORESETs would result in only one QCL-Type D to be monitored, which would exclude FDM based PDCCH repetition in FR2 even for UEs capable of receiving two beams simultaneously.
In RAN1#106-e, the following agreement was reached:
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

There are some possible scenarios as shown in Figure 2 if monitoring a CORESET is based on its associated SS set priority, where CORESETs n and m are linked while CORESET p is unlinked. The three CORESETs are assumed to be associated with 3 different beams/QCL-D and are overlapped in time:
· Scenario 1:  CORESETs n and m are present, both can be monitored;
· Scenario 2:  all 3 CORESETs are present, CORESET p is not monitored as its associated SS set has a higher SS ID than the two others
· Scenario 3: all 3 CORESETs  are present, CORESET m is not monitored as its associated SS set has a higher SS ID than the two others

[image: ]
[bookmark: _Ref78918876]Figure 2: some possible scenarios over time overlapping CORESETs.
If the priority of the linked CORESETs is based on the SS set with the lower SS set ID among the two SS sets, then in Scenario 3 both CORESETs n and m would be monitored and CORESET p would not be monitored. This is preferred in our view.
[bookmark: _Toc84027371]For a UE supporting simultaneous reception with two different beams, when multiple CORESETs overlap in time, FDMed CORESETs in linked SS sets are prioritized over unlinked CORESETs for PDCCH monitoring.  
If  two linked SS sets are TDMed, then there seems to be no advantage to prioritize linked SS sets over individual SS sets since if a linked SS set is selected, only one of the SS sets will be monitored and there is no guarantee that the other linked SS set will be monitored in the other monitoring occasion.  
[bookmark: _Toc84027350]In cased of  linked TDMed SS sets, there is no advantage to prioritize them over individual SS sets.
In case that all overlapping CORESETs are associated with individual SS sets,  there seems to no need to select two SS sets with different QCL type D  because UE has no idea of  which two QCL type D  are associated with different TRPs and thus can be simultaneously received by the UE. 
[bookmark: _Toc84027351]In cased that all the overlapping CORESETs are associated with individual SS sets, there is no need to select two SS sets because they may not be associated with different TRPs. 
Based on the above discussion, the SS set(s) selection in case of overlapping CORESETs in time can be summarized in Figure 3. So,  we have the following proposal:
For a UE supporting reception with two different beams and configured with PDCCH repetitions,  support alt.3  with more details  illustrated in Figure 3.
[image: ]
[bookmark: _Ref83913814]Figure 3: QCL-type D prioritization for UEs capable of receiving from two TRPs simultaneously. 

Support of Common DCI Formats
For PUSCH with type 1 or type 2 CGs, closed-loop power control can solely depend on DCI format 2_2 for receiving TPC commands. Since CGs are likely used for URLLC type of traffic, reliable closed-loop power control is needed. Similarly, closed-loop power control for SRS also depends on timely and reliable decoding of DCI format 2_3.  Therefore, it makes sense that PDCCH enhancements are also supported for DCI formats 2_2 and 2_3.  This has been agreed in RAN1#106e  with the support of PDCCH repetition for Type 3-PDCCH CSS.  
The remaining issue is whether  PDCCH repetition is also supported for other CSS types, which was described in the following agreement in RAN1#106e:
Agreement
For PDCCH repetition in Rel. 17, study the following aspects:
· Whether/how to support PDCCH repetition for Type0/0A/1/2 CSS
· Whether to support PDCCH order transmitted with PDCCH repetitions with different beams triggering CFRA for SpCell, and if it is supported how to determine the QCL assumption for the PDCCH that includes the DCI format 1_0 with RA-RNTI and the corresponding scheduled PDSCH.

Type 0/0A CSS set is used for a DCI format  with CRC scrambled by SI-RNTI on Pcell for scheduling system information; Type1 CSS sets is used for a DCI format  with CRC scrambled by RA-RNTI, MsgB-RNTI, or TC-RNTI on Pcell for scheduling RACH response; and Type2 CSS set is used for a DCI format  with CRC scrambled by P-RNTI for scheduling paging information.  Since system information and paging information already are repeated, further enhancement with PDCCH repetition in type 0/0A/2 CSS sets seems to be unnecessary.  
[bookmark: _Toc84027352]further enhancement with PDCCH repetition in type 0/0A/2 CSS sets seems to be unnecessary
For type1 CSS set, it may be useful to repeat a PDCCH over two TRPs to improve the reliability of RACH response. 
[bookmark: _Toc84027372]PDCCH repetition for type 1 CSS set is supported to improve RACH response reliability. 
[bookmark: _Toc68648975]PDCCH order is used to trigger a PRACH process, support PDCCH repetition for PDCCH order can be beneficial  with improved PDCCH reliability.  In Rel-15, if the UE attempts to detect DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers a contention-free random access procedure for the SpCell, the UE may assume that the PDCCH that includes the DCI format 1_0 and the PDCCH order have same DM-RS antenna port quasi co-location properties. In case that the PDCCH order is transmitted with PDCCH repetition, one option is that the DCI format 1_0  is also transmitted with PDCCH repetition and with the same TCI states as the PDCCH order.
[bookmark: _Toc84027373]PDCCH repetition for PDCCH order  is supported if PDCCH repetition for type 1 CSS set is supported.
UE complexity / memory requirements for linked PDCCH candidates
In RAN1#106e, the following agreement was reached on UE complexity/memory requirements for linked PDCCH candidates:
Agreement 
Study whether/how to handle UE complexity / memory requirements for linked PDCCH candidates
· The following cases can be considered:
· Case 1: One pair of linked MO’s of one pair of linked SS sets in a given slot with large number of candidates.
· Case 2: Multiple pairs of linked MO’s of one pair of linked SS sets in a given slot, where MO’s of the two SS sets are not interlaced
· Case 3: For two pairs of linked SS sets (e.g. SS sets 1 and 2 are linked, and SS sets 3 and 4 are linked), a MO of any of the SS sets (e.g. SS set 3) is in between two linked MOs of another two SS sets (e.g. SS sets 1 and 2).
· Other cases are not precluded.
· Examples of possible mechanisms to address the issue: Restrictions in the spec, UE capability, limit total number linked candidates in a slot, limit total number of linked candidates / CCEs at any given time (similar to CPU occupation)
· Whether the solution should also depend on AL of linked candidates
· The case of CA can also be considered

In our view, the UE complexity and memory requirement are already reflected in the number of BDs and non-overlapping CCEs counted for linked candidates.  Any additional UE complexity /memory requirement in handling the linked PDCCH candidates should be insignificant and further restriction in the spec may not be necessary.
[bookmark: _Toc84027353]UE complexity and memory requirement are already reflected in the number of blind decodes and non-overlapping CCEs counted for linked PDCCH candidates in a slot.
[bookmark: _Toc84027374]Additional restriction on the linked SS sets seems to be unnecessary. 
PUSCH Enhancements 
In the last RAN1 meeting, the following agreements were reached on PUSCH enhancements [1]. In this sub-section, we discuss the remaining issues and present our views.Agreement
When DCI schedules a retransmission of CG-PUSCH for type 1 CG or type 2 CG (DCI with CRC scrambled with CS-RNTI and NDI=1) while the CG configuration is RRC-configured with two fields of power control parameters, apply the same procedure as DCI activation for CG type 2 agreed before, i.e.,
· The first (legacy) RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ are associated with the first SRS resource set.
· The second (new) RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ are associated with the second SRS resource set.
· Applying the first, second, or both first and second RRC-configured fields ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’ is determined from the new DCI field (for dynamic switching) of the activating DCI similar to the case of DG-PUSCH.

Agreement
When fallback DCI (DCI format 0_0) activates a type 2 CG or schedules a retransmission of a type 1 or type 2 CG, and the CG configuration is RRC-configured with 2 sets of power control parameters (two ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’):
· The UE uses the first set of values for power control (first RRC-configured ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’).

Agreement
When a DCI that includes the new 2-bits DCI field for dynamic switching activates a type 2 CG or schedules a retransmission of a type 1 or type 2 CG, and the CG configuration is RRC-configured with only one set of power control parameters (one ‘p0-PUSCH-Alpha’ and ‘powerControlLoopToUse’):
· The UE expects the new DCI field for dynamic switching is set to “00”, and all PUSCH repetitions are associated with the first SRS resource set.

Agreement
For RV mapping of type 1 or type 2 CG based multi-TRP PUSCH repetition, support, 
· the configured RV sequence (via “repK-RV”) is applied separately for PUSCH repetitions corresponding to the first TRP and the second TRP with a an RV offset for the starting RV corresponding to the second TRP (similar to the case of dynamic multi-TRP PUSCH repetition).
· if startingFromRV0 set to ‘on’, support that the initial transmission of a transport block may start at:
· the first RV0 transmission occasion of any TRP if the configured RV sequence is {0 2 3 1},
· any of the transmission occasions of the K repetitions that are associated with RV = 0 if the configured RV sequence is {0 3 0 3}, (same as Rel-15/16).
· any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K≥8. (same as Rel-15/16).   
· if startingFromRV0 set to ‘off’, the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions (same as Rel-15/16).

Agreement
For the new field in DCI for dynamic switching, 
· For Codepoint “11”, the 1st SRI/TPMI field associate with the 1st SRS resource set while the 2nd SRI/TPMI field associate with the 2nd SRS resource set. i.e.,
Codepoint
SRS resource set(s)
SRI (for both CB and NCB)/TPMI (CB only) field(s)
11
m-TRP mode with (TRP2,TRP1 order)
1st SRI/TPMI field: 1st  SRS resource set
2nd SRI/TPMI field: 2nd SRS resource set
Both 1st and 2nd SRI/TPMI fields
· For Codepoint “11”, the first repetition in time is associated with the second SRS resource set, and the remaining repetitions follow the configured mapping pattern (cyclic or sequential).
· For Codepoint “10”, the first repetition in time is associated with the first SRS resource set, and the remaining repetitions follow the configured mapping pattern

Agreement
On the number of SRS resource configured in the two SRS resource sets, select one of the following alternatives, 
· Alt.1: Support the same number of SRS resources for both CB and NCB based m-TRP PUSCH repetition. 
· Alt.2: Support different number of SRS resources for both CB and NCB based m-TRP PUSCH repetition. The first SRS resource set always have the same or larger number of SRS resources than the second SRS resources set.
· The bit width of the 1st SRI field is determined based on the first SRS resource set
· FFS: How to interpret “SRI field is present or not present”
· Alt.3: Support different number of SRS resources for both CB and NCB based m-TRP PUSCH repetition. The first SRS resource set always have the smaller, same or larger number of SRS resources than the second SRS resources set.
· The bit width of the 1st SRI field is determined based on maximum number of SRS resources among two resource sets
· FFS: How to interpret “SRI field is present or not present” or sequential).
Agreement
For SP-CSI report on mTRP PUSCH repetition Type A and B activated by a DCI, support the use of a similar mechanism to A-CSI multiplexing on M-TRP PUSCH without a TB, which includes the following,
· When SP-CSI multiplexed on m-TRP PUSCH, SP-CSI multiplexed on the two repetitions associated with the two TRPs, and the number of repetitions is always assumed to be 2, regardless of the value indicated.
· For mTRP PUSCH repetition Type A, or for the first PUSCH after activation for PUSCH repetition Type B, reuse similar conditions to support SP-CSI multiplexing on m-TRP PUSCH as defined in A-CSI multiplexing on M-TRP PUSCH, i.e., 
· The UE is expected to follow the above operation for transmitting SP-CSI on two PUSCH repetitions only if 
· For the first PUSCH after activation for PUSCH repetition Type B, the first and second nominal repetitions are expected to be the same as the first and second actual repetitions, respectively (no segmentation). 
· For PUSCH repetition Type A and B, UCIs other than the SP-CSI are not multiplexed on any of the two PUSCH repetitions.
· When the UE does not follow the above operation, UE transmits SP-CSI only on the first PUSCH repetition similar to Rel. 15/16.
· For subsequent PUSCHs after activation (without corresponding PDCCH) for PUSCH repetition Type B, use the following criteria, 
· If the first / second nominal repetition is not the same as the first / second actual repetition, the first / second nominal repetition is dropped
· If one of the first or second nominal repetitions is not dropped, SP-CSI is multiplexed on that repetition
· Else (the first and second nominal repetitions are the same as the first and second actual repetitions) 
· If UCIs other than the SP-CSI are not multiplexed on any of the two PUSCH repetitions, SP-CSI is multiplexed on both repetitions.
· Otherwise, UE transmits SP-CSI only on the first PUSCH repetition similar to Rel. 15/16 (and the second repetition is dropped)
Agreement
For indicating per-TRP OLPC set in DCI format 0_1/0_2, if no SRI field presents in the DCI, 
· Use the existing field (1 or 2 bits) for OLPC set indication and the second p0-PUSCH-SetList-r16. 
· if value of the field equals to ‘0’ or ‘00’, the UE determine two values of P0 for two TRPs (one P0 value for each TRP) from the first and the second default P0 values.
· Note: per TRP default P0 values to be decided in separate discussion (alt.1, alt.2, alt.3 in default power control parameter sets).  
· if value of the field equals to ‘1’ or ‘01’, the UE determine two values of P0 for two TRPs (one P0 value for each TRP) from the first value in the first P0-PUSCH-Set-r16_list and the first value in the second P0-PUSCH-Set-r16_list.
· if value of the field equals to ‘10’ or ‘11’, the UE determine two values of P0 for two TRPs (one P0 value for each TRP) from the second value in the first P0-PUSCH-Set-r16_list and the second value in the second P0-PUSCH-Set-r16_list. 



Agreement
For PHR reporting related to M-TRP PUSCH repetition, support Option 4 as UE optional capability for a UE that supports mTRP PUSCH, 
· 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.

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

Agreement
For single-DCI based M-TRP PUSCH repetition schemes, when one SRS resource per SRS resource set is configured (i.e., when two SRI fields are absent in DCI formats 0_1 / 0_2), per TRP default P0, alpha, PL-RS, and closed loop index is defined by,  
· If the UE is provided enablePL-RS-UpdateForPUSCH-SRS, the first set of values {the first value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControl associated with the first SRS resource set and closed-loop index l = 0} is used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS corresponding to the first sri-PUSCH-PowerControl associated with the second SRS resource set and closed-loop index l = 1 if  twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise} is used for TRP2.
· Otherwise, the first set of values {the first value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id=0 and closed-loop index l = 0} can be used for TRP1, and the second set of values {the second value in P0-AlphaSet, the PL-RS with PUSCH-PathlossReferenceRS-Id = 1 and closed-loop index l = 1 if twoPUSCH-PC-AdjustmentStates is configured, l=0 otherwise } can be used for TRP2.
· Note: How to design the signaling link sri-PUSCH-PowerControl with two SRS resource sets is up to RAN2.

Agreement
For per-TRP closed-loop power control,
· When the second TPC field is configured and the indicated PUCCH transmission in DCI formats 1_1/1_2  (or PUSCH transmission in DCI formats 0_1/0_2) is associated with one “closedLoopIndex” value for single TRP transmission, the other TPC field associated with the other “closedLoopIndex” value is unused. 
· Note1: Each TPC field is for each closed-loop index value respectively (i.e., 1st /2nd TPC fields correspond to “closedLoopIndex” value = 0 and 1, respectively).
Note2: When the other TPC field associated with the other “closedLoopIndex” value is unused, the unused TPC field is not applied for any legacy procedures of



Number of SRS resources configured in two SRS resource sets Agreement
For mTRP PUCCH (or PUSCH) repetitions schemes, 
· When the second TPC field is configured and the indicated PUCCH transmission in DCI formats 1_1/1_2 (or PUSCH transmission in DCI formats 0_1/0_2) is associated with the same “closedLoopIndex” value for mutli-TRP tranmission, the other TPC field associated with the other “closedLoopIndex” value is unused. 
· Note: When the other TPC field associated with the other “closedLoopIndex” value is unused, the unused TPC field is not applied for any legacy procedures of calculating sum of TPC command values.

Working assumption
For non-codebook based multi-TRP PUSCH repetition, select Alt.2. 
· Alt. 2: the actual number of PT-RS ports corresponding to the 1st SRS resource set can be different from the actual number of PT-RS ports corresponding to the 2nd SRS resource set.
· FFS: Whether specification change is needed due to this working assumption


In the last meeting, after lengthy discussion, an agreement was finally reached on using codepoint ‘11’ of the new 2 bits field in DCI to indicate a swapping of the PUSCH transmission order between two TRPs, i.e., to which TRP a PUSCH repetition is transmitted first.  
A related issue was whether a same or different numbers of SRS resources can be configured in the two SRS resource sets.  The following agreement was made in RAN1#106e:
Agreement
On the number of SRS resource configured in the two SRS resource sets, select one of the following alternatives, 
· Alt.1: Support the same number of SRS resources for both CB and NCB based m-TRP PUSCH repetition. 
· Alt.2: Support different number of SRS resources for both CB and NCB based m-TRP PUSCH repetition. The first SRS resource set always have the same or larger number of SRS resources than the second SRS resources set.
· The bit width of the 1st SRI field is determined based on the first SRS resource set
· FFS: How to interpret “SRI field is present or not present”
· Alt.3: Support different number of SRS resources for both CB and NCB based m-TRP PUSCH repetition. The first SRS resource set always have the smaller, same or larger number of SRS resources than the second SRS resources set.
· The bit width of the 1st SRI field is determined based on maximum number of SRS resources among two resource sets
FFS: How to interpret “SRI field is present or not present”
In our view,  although allowing different number of SRS resources to be configured in the two SRS resource sets provides some  flexibility,  the use case is unclear. During UE capability signaling, a UE does not know which antenna panels are suitable for transmission to which TRP and thus, a reasonable assumptions is that each SRS resource set contains the same number of SRS resources (e.g., 2 resources corresponding to two panels) and let the gNB to make the selection after measurement.  Therefore, the extra specification complexity is not justified for supporting different number of SRS resources unless a good use case can be provided by the proponent companies. 
[bookmark: _Toc84027375]Support the same number of SRS resources for both CB and NCB based m-TRP PUSCH repetition unless a good use case can be identified.
[bookmark: _Hlk68013097]PTRS indication
In RAN1#104bis-e, it was agreed that maximum rank >2 will be supported with one of the following three options to be down selected in RAN1#105e:
· Option 1 (4 bits): with a second PTRS-DMRS association field (similar to the existing field), and each field separately indicating the association between PTRS port and DMRS port for two TRPs. 
· Option 2 (2 bits): using the existing PTRS-DMRS association field in DCI for the first TRP, and using reserved entries/bits in DM-RS port indication field for the second TRP.
· Option 3 (2 bits): 1 bit MSB is used to indicate PTRS-DMRS association for the first TRP, and 1 bit LSB is used to indicate PTRS-DMRS association for the second TRP
· if maxNrofPorts = 1, the 1 bit indicates one of the first two DMRS ports. 
· if maxNrofPorts = 2, the 1 bit indicates one of two DMRS ports sharing the same PTRS port.
However, no agreement was reached in both RAN1#105e and RAN1#106e.  
Adding 2 more bits for this purpose as in Option 1 seems to be an over kill. Using some unused codepoints in the antenna port field could provide more flexibility without increasing the overhead. However, reusing a different field that was not intended originally should generally be avoided.  We think Option 3 could be a compromise between PTRS allocation flexibility and DCI overhead. Therefore, we have the following proposal.
[bookmark: _Toc84027376]When maximum rank >2 and one PTRS port are configured per TRP in case of m-TRP PUSCH repetitions, option 3 is supported for PTRS to DMRS mapping.
Actual number of PTRS ports for non-CB based multi-TRP PUSCH
For non-codebook based PUSCH, the maximum number of PT-RS ports in the uplink is configured to the UE via the PTRS-UplinkConfig information element in RRC.  Each SRS resource configured in the SRS resource set with usage set to ‘nonCodeBook’ is configured with a PT-RS port index (i.e., ptrs-PortIndex).
In existing NR specifications, the actual number of UL PT-RS ports transmitted for non-codebook based PUSCH is determined based on the SRIs indicated.  Using this existing rule for determining the actual number of UL PT-RS ports in the case of Rel-17 multi-TRP non-codebook PUSCH may result in cases where the number actual number of UL PT-RS ports transmitted for TRP1 and TRP2 may be different depending in the SRI(s) indicated in the two SRI fields.  Consider the example shown in Figure 5, where:
· the 1st SRI field indicates SRIs 0 and 1, which corresponds to SRS resources 0 and 1 from the 1st SRS resource set.  Given the PT-RS port indices are different for these two SRS resources, the actual number of UL PT-RS ports determined for the 1st TRP (corresponding to the 1st SRS resource set) is 2.
· the second SRI field indicates SRIs 0 and 1, which corresponds to SRS resources 0 and 1 from the 2nd SRS resource set.  Given the PT-RS port indices are the same for these two SRS resources, the actual number of UL PT-RS ports determined for the 2nd TRP (corresponding to the 2nd SRS resource set) is 1.

[bookmark: _Ref79184524][image: ]
Figure 4.  An example of determining the actual number of UL PT-RS ports for non-CB based multi-TRP PUSCH
In RAN1#106e, the following working assumption was made:
Working assumption
For non-codebook based multi-TRP PUSCH repetition, select Alt.2. 
· Alt. 2: the actual number of PT-RS ports corresponding to the 1st SRS resource set can be different from the actual number of PT-RS ports corresponding to the 2nd SRS resource set.
· FFS: Whether specification change is needed due to this working assumption

One open issue pending in the above working assumption is whether specification change is needed.  It should be noted that in Rel-17, for non-codebook based PUSCH transmission towards multiple TRPs, we have agreed to specify 2 SRS resources sets and two SRI fields.  Hence, what needs to be captured in the specs is the following: ‘the actual number of PT-RS ports associated with PUSCH transmission occasions corresponding to the kth SRS resource set is determined using the SRI(s) indicated by the kth SRI field, where k = 0,1’.

[bookmark: _Toc84027377]For non-codebook based multi-TRP PUSCH repetition, confirm the working assumption with the following to be captured in specifications:
[bookmark: _Toc84027378]-> the actual number of PT-RS ports associated with PUSCH transmission occasions corresponding to the kth SRS resource set is determined using the SRI(s) indicated by the kth SRI field, where k = 0,1

Per TRP Frequency Hopping
In Rel-15, both inter-slot and intra-slot frequency hopping (FH) are supported for PUSCH. In Rel-16, for PUSCH repetition Type B, both inter-repetition frequency hopping and inter-slot frequency hopping are supported. For inter-slot PUSCH repetition type A, both intra-slot and inter-slot FH are supported. 
In case of PUSCH repetition to m-TRP, whether FH is per TRP or across both TRPs is a question. FH is used to provide frequency diversity while PUSCH repetition to m-TRP is used to provide spatial diversity. Instead of transmitting a PUSCH in one frequency to one TRP and in another frequency to the other TRP, it is desirable to combine the two diversity methods such that frequency diversity is achieved for each TRP.  For inter-slot PUSCH repetition, this can be achieved with intra-slot FH for cyclic mapping or with sequential mapping. For intra-slot repetition with cyclic mapping, the only way to achieve it is to introduce per TRP inter-repetition FH.  Therefore, per TRP inter-repetition FH for repetition type B should be supported in our view. 
[bookmark: _Toc84027379]Support per TRP inter-repetition frequency hopping in case of intra-slot repetition.

[bookmark: _Toc68646507]PUCCH Enhancements
In RAN1#106-e, the following agreements were reached on PUCCH enhancements [2]. In this sub-section, we discuss the remaining issues and present our views.Agreement
For per-TRP closed-loop power control, when the indicated PUCCH transmission in DCI format 1_0 (fallback DCI) is associated with two “closedLoopIndex” values for multi-TRP PUCCH transmission schemes, the single TPC field (the existing TPC field) is applied to both closed loop indices for the scheduled PUCCH.
Agreement
For the grouping of PUCCH resources in Rel-17 multi-TRP PUCCH repetition schemes,
· Support MAC-CE activating two spatial relation info’s (for FR2) for a group of PUCCH resources in a CC.
· Support MAC-CE activating two sets of power control parameters (for FR1) for a group of PUCCH resources in a CC. 
· When the PUCCH resource is indicated with two spatial relation info’s or two sets of power control parameters (via a MAC-CE that activating two spatial relation info’s or a MAC-CE that activating two sets of power control parameters for a group of PUCCH resources, respectively), the other PUCCH resources in the group also get updated to have the same two spatial relation info’s or two sets of power control parameters.
· When the PUCCH resource is indicated with one spatial relation info or one set of power control parameters (via a MAC-CE that activating single spatial relation info or a MAC-CE that activating single set of power control parameters for a group of PUCCH resources, respectively), then the other PUCCH resources in the group also get updated to have the same spatial relation info or the same set of power control parameters.
· The signalling details are up to RAN2 to decide.
· Note: Impacts coming from coverage enhancement work item on associating PUCCH resource with repetition factor can be discussed separately
Agreement
If the PUCCH resource with the lowest ID is activated with two spatial relation info, the spatial relation info with lower ID, is used as the default beam for PUSCH scheduled by DCI format 0_0.
Agreement
For per-TRP closed-loop power control,
· When the second TPC field is configured and the indicated PUCCH transmission in DCI formats 1_1/1_2  (or PUSCH transmission in DCI formats 0_1/0_2) is associated with one “closedLoopIndex” value for single TRP transmission, the other TPC field associated with the other “closedLoopIndex” value is unused. 
· Note1: Each TPC field is for each closed-loop index value respectively (i.e., 1st /2nd TPC fields correspond to “closedLoopIndex” value = 0 and 1, respectively).
· Note2: When the other TPC field associated with the other “closedLoopIndex” value is unused, the unused TPC field is not applied for any legacy procedures of calculating sum of TPC command values.

Agreement
For mTRP PUCCH (or PUSCH) repetitions schemes, 
· When the second TPC field is configured and the indicated PUCCH transmission in DCI formats 1_1/1_2 (or PUSCH transmission in DCI formats 0_1/0_2) is associated with the same “closedLoopIndex” value for mutli-TRP tranmission, the other TPC field associated with the other “closedLoopIndex” value is unused. 
· Note: When the other TPC field associated with the other “closedLoopIndex” value is unused, the unused TPC field is not applied for any legacy procedures of calculating sum of TPC command values.





RRC Configured Number of Repetitions
In RAN1#104e, it was agreed that inter-slot PUCCH repetitions to m-TRP will be supported for all PUCCH formats.  For PUCCH formats 1/3/4,  2, 4, and 8 repetitions will be supported.  For PUCCH formats 0/2,  at least 2 repetitions will be supported.  To simplifying standardization effort, the same set of repetition numbers should be supported for all PUCCH formats.  In addition, 16 repetitions may also be supported. 
[bookmark: _Toc84027380]For PUCCH formats 1/3/4, support extending the maximum total number of PUCCH repetitions for M-TRP PUCCH scheme 1 to 16. 
[bookmark: _Toc84027381]For PUCCH formats 0/2, support additional total number of repetitions of 4, 8 and 16 for M-TRP PUCCH scheme 1.
Intra-slot PUCCH repetition to a single TRP
It has been agreed that subslot based intra-slot PUCCH repetitions to m-TRP will be supported.  Naturally, any feature supported for m-TRP should be able to fall back to single TRP. Therefore, Intra-slot PUCCH repetition to a single TRP should be supported as well.
[bookmark: _Toc84027382]Support intra-slot PUCCH repetition to single TRP.
Collision Handling
In Rel-15 for PUCCH repetitions to a single TRP, a set of rules has been defined to handle collisions between  a first PUCCH with repetitions over multiple slots and  a second PUCCH or PUSCH over one or more slots.  For PUCCH repetitions to multiple TRPs, transmissions to different TRPs should have the same priority and should be treated equally. Therefore, the same rules defined in Rel-15 can be used. 
[bookmark: _Toc84027383]Rel-15 collision handling for PUCCH repetition is applied for PUCCH repetition to m-TRP.
Conclusion
In this paper, we have discussed some remaining issues and possible solutions related to PDCCH, PUSCH and PUCCH enhancement for multiple TRPs.  we have made the following observations: 
Observation 1	In cased of  linked TDMed SS sets, there is no advantage to prioritize them over individual SS sets.
Observation 2	In cased that all the overlapping CORESETs are associated with individual SS sets, there is no need to select two SS sets because they may not be associated with different TRPs.
Observation 3	further enhancement with PDCCH repetition in type 0/0A/2 CSS sets seems to be unnecessary
Observation 4	UE complexity and memory requirement are already reflected in the number of blind decodes and non-overlapping CCEs counted for linked PDCCH candidates in a slot.

Based on the discussions and the observations, we propose the following:
Proposal 1	In case of PDCCH repetition, UE can report “2” or “2+3” BD as a UE capability where “2” is the default.
Proposal 2	For a UE that support 3 BDs, the network explicitly configures the UE to use 3 BDs using RRC signaling. Default is 2 BD (no signaling needed)
Proposal 3	If 3 BD is configured, then the UE performs both selective decoding and soft combining of the two linked PDCCH candidates.
Proposal 4	For overbooking in the PCell for USS with two linked SS sets in the same slot/span, if 2 BDs are counted for two linked candidates,  select Alt.1, i.e., no change (use existing spec).
Proposal 5	For overbooking in the PCell for USS with two linked SS sets in the same slot/span, if 3 BDs are counted for two linked candidates, select Alt.1 and Alt.1-2, i.e.,  overbooking is per individual SS set as in Rel. 15/16 and the third BD is counted as part of the SS set with higher ID.
Proposal 6	Confirm the working assumption and it applies to both selective decoding and soft combining
Proposal 7	No relaxation of processing time is supported when soft combining is used.
Proposal 8	If one of two linked PDCCH candidate is dropped due to QCL-type D rule or overlapping with reserved PRBs and OFDM symbols indicated by DCI format 2_1, UE still monitors the other linked PDCCH candidate.
Proposal 9	For a UE supporting simultaneous reception with two different beams, when multiple CORESETs overlap in time, FDMed CORESETs in linked SS sets are prioritized over unlinked CORESETs for PDCCH monitoring.
Proposal 10	PDCCH repetition for type 1 CSS set is supported to improve RACH response reliability.
Proposal 11	PDCCH repetition for PDCCH order  is supported if PDCCH repetition for type 1 CSS set is supported.
Proposal 12	Additional restriction on the linked SS sets seems to be unnecessary.
Proposal 13	Support the same number of SRS resources for both CB and NCB based m-TRP PUSCH repetition unless a good use case can be identified.
Proposal 14	When maximum rank >2 and one PTRS port are configured per TRP in case of m-TRP PUSCH repetitions, option 3 is supported for PTRS to DMRS mapping.
Proposal 15	For non-codebook based multi-TRP PUSCH repetition, confirm the working assumption with the following to be captured in specifications:
-> the actual number of PT-RS ports associated with PUSCH transmission occasions corresponding to the kth SRS resource set is determined using the SRI(s) indicated by the kth SRI field, where k = 0,1
Proposal 16	Support per TRP inter-repetition frequency hopping in case of intra-slot repetition.
Proposal 17	For PUCCH formats 1/3/4, support extending the maximum total number of PUCCH repetitions for M-TRP PUCCH scheme 1 to 16.
Proposal 18	For PUCCH formats 0/2, support additional total number of repetitions of 4, 8 and 16 for M-TRP PUCCH scheme 1.
Proposal 19	Support intra-slot PUCCH repetition to single TRP.
Proposal 20	Rel-15 collision handling for PUCCH repetition is applied for PUCCH repetition to m-TRP.
 
[bookmark: _In-sequence_SDU_delivery]References
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