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Introduction
In this contribution, we provide our views on remaining issues of multi-TRP/panel PDCCH, PUSCH and PUCCH enhancements.
Enhancements on PDCCH
1.1. d1,1 for PDSCH processing time
In RAN1#106b-e meeting, the following agreement was achieved for d1,1 for PDSCH processing time.
	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


If a PDSCH with mapping Type B is scheduled by a DCI in PDCCH candidates that are linked for repetition, and selective decoding is assumed for UE, two linked PDCCH candidates can be treated as two individual PDCCH candidates. When any one of the linked PDCCH candidates is detected, d1,1 value defined in Option 2 is enough for PDSCH processing. If soft combining is performed by the UE, two linked PDCCH candidates can only be decoded after the latter PDCCH candidate is received. However, as we analyzed, even if only the latter PDCCH candidate is detected, d1,1 value defined in Option 2 is enough for PDSCH processing. From complexity point of view, although processing complexity of soft combining is larger than individual PDCCH candidate decoding, DCI decoding time can be similar to that in Rel-15/16, since the total number of BDs in one slot/span will not be changed. Therefore, there is no need to relax processing time for soft combining. In other words, Option 2 also applies for UEs supporting soft combining.
With regard to other timelines in the case of soft combining, DCI related processing time might be slightly larger than that without soft combining, since two linked PDCCH candidates can only be decoded after the latter PDCCH candidate is received. However, this issue can be alleviated or avoided by gNB implementation. On the other hand, complexity and/or memory enhancements have already been agreed, which is also helpful to relax processing time. Therefore, we propose not to support relaxation of processing time for other timelines.
Proposal 1:
· In d1,1 determination for PDSCH mapping type B, Option 2 also applies for UEs with soft combining.
· Option 2: By considering the PDCCH candidate that results in larger d1,1 value.
Proposal 2: 
· Do not support 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.
1.2. Ambiguity on AL8 & AL16 for PDCCH repetition
In RAN1#106b-e meeting, the following cases related to ambiguity on AL8 & AL16 for PDCCH repetition were identified. In RAN1#107-e meeting, some agreements were achieved to solve the ambiguity issue between AL8 and AL16 candidates in the presence of PDCCH repetition. The remaining issue includes whether/how to resolve potentially ambiguity for PUCCH resource determination for Case c2.
	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)
Agreement
To address the ambiguity issue between AL8 and AL16 candidates in the presence of PDCCH repetition:
· For two linked AL8 PDCCH candidates in a first and second SS sets and two linked AL16 candidates in a third and fourth SS sets, UE expects different starting CCEs in a CORESET for any of the linked AL8 candidates and any of the linked AL16 candidates if the CORESET spans one OFDM symbol (i.e., Case c1 is not expected by UE) and is non-interleaved
· If two PDCCH candidates with AL8 and AL16 have the same start CCE in a non-interleaved CORESET with one OFDM symbol: 
· When at least one of the AL8 or AL16 candidates is linked with other PDCCH candidate, and UE receives a DCI on any of the AL8 or AL16 candidates, a scheduled PDSCH by the DCI is rate matched around the AL16 candidate and any PDCCH candidate linked with any of the AL8 or AL16 candidates (i.e., rate matching in Cases a, b and c2 is around the union of candidates)
· When one of the AL8 candidate or the AL16 candidate is linked to another PDCCH candidate for PDCCH repetition (i.e., Cases a or b), interpretation of a detected DCI via any of the first or second PDCCH candidates is based on Rel- 17 PDCCH repetition rules (wrt reference PDCCH candidate).
· FFS (to be resolved in this meeting): Whether/how to resolve potentially ambiguity for PUCCH resource determination for Case c2


For Case c2, there might be a case that AL8 candidate and AL16 candidate in one SS set (e.g., SS set 1) have the same start CCE, but their linked PDCCH candidates in the other SS set (e.g., SS set 2) have different start CCE. If this case is not allowed, there is no ambiguity for PUCCH resource determination. If this case is allowed, for PUCCH resource determination, the index of a first CCE for the PDCCH reception may correspond to AL8 candidate or AL16 candidate in SS set 2. In other words, there are two possible indices of a first CCE for the PDCCH reception, and gNB and UE may have different understanding on the CCE index. One simple way is to define a reference PDCCH candidate (e.g., AL16 candidate in SS set 2) to determine start CCE for the PDCCH reception. Although this reference PDCCH candidate is known to both gNB and UE, it may be irrelevant to PDCCH reception (e.g., AL16 candidate is reference but PDCCH is transmitted via AL8 candidate). Therefore, predefined rule is not preferred. Alternatively, this ambiguous case can be avoided by gNB implementation. For case c2, if AL8 candidate and AL16 candidate have the same start CCE in one SS set, gNB can ensure that their linked PDCCH candidates in the other SS set also have the same start CCE.
Proposal 3:
· For Case c2, ambiguous issue for PUCCH resource determination can be avoided by gNB implementation. 
· 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)
Enhancements on PUSCH and PUCCH
1.3. Type 1 CG PUSCH 
In previous e-meetings, the following agreements related to SRS and power control for mTRP type 1 CG PUSCH transmission were achieved:
	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 both CB and NCB based mTRP PUSCH repetition schemes,  
· The SRS-ResourceSets (the first and second SRS resource sets) applicable for multi-TRP PUSCH scheduled by DCI format 0_1 and DCI format 0_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 in SRS-config, respectively. 
· The first/second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 is composed of the first NSRS,0 2 SRS resources in the first/second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList. 
· FFS: Whether the value of the NSRS,0 2 can be different
· The presence of the new field in the DCI for dynamic switching (2bits) is separately determined for DCI format 0_1 and DCI format 0_2 (based on whether two SRS resource sets are configured for that DCI format).
Agreement
For CB based mTRP PUSCH repetition, the number of SRS ports indicated by the two SRIs should be the same. 
· Note: This is to clarify an older agreement on the indication of two SRIs/TPMIs, where it mentioned that “The number of SRS ports between two TRPs should be same”.  
· FFS: Whether or not this has specification impact
Agreement
On the number of SRS resources configured in the two SRS resource sets, select Alt.1, 
· Alt.1: Support the same number of SRS resources for both CB and NCB based m-TRP PUSCH repetition.
Agreement
On the number of SRS resources configured in the two SRS resource sets, select Alt.1, 
· Alt.1: Support the same number of SRS resources for both CB and NCB based m-TRP PUSCH repetition. 
Agreement
For a BWP configured with two SRS resource sets for CB or NCB based mTRP PUSCH repetition with Type 1 CG configuration,
· If the CG is configured with only one field for each of ‘pathlossReferenceIndex’, 'srs-ResourceIndicator', 'precodingAndNumberOfLayers', 'p0-PUSCH-Alpha' and 'powerControlLoopToUse', PUSCH repetitions are associated with the first SRS resource set.
Conclusion
For mTRP type 1 CG PUSCH, when two fields of 'precodingAndNumberOfLayers' and/or 'srs-ResourceIndicator' are present in 'rrc-ConfiguredUplinkGrant', 
· the indicated two precoding information (for CB PUSCH) are separately determined using two fields of 'precodingAndNumberOfLayers'.
· the indicated SRIs (for CB/NCB PUSCH) are separately determined using two fields of 'srs-ResourceIndicator'.
Agreement
For mTRP type 1 CG PUSCH, when both srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 are configured with two SRS resource sets, the two SRS resource sets configured by srs-ResourceSetToAddModList is used to determine the SRS resource indications by two srs-ResourceIndicator fields of mTRP CG PUSCH.
Conclusion
For mTRP PUSCH repetition, 
· when two SRS resource sets are configured in srs-ResourceSetToAddModListDCI-0-2 while there is only one SRS resource set configured in srs-ResourceSetToAddModList, the first SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 is composed of the first NSRS,0_2 SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and the second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 does not have such a condition on SRS resources.
· When one SRS resource set is configured in srs-ResourceSetToAddModListDCI-0-2 while there are two SRS resource sets configured in srs-ResourceSetToAddModList, the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 is composed of the first NSRS,0_2 SRS resources in the first SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList.
Conclusion
For mTRP type 1 CG PUSCH, when two fields of 'precodingAndNumberOfLayers' and/or 'srs-ResourceIndicator' are present in 'rrc-ConfiguredUplinkGrant', 
· the indicated two precoding information (for CB PUSCH) are separately determined using two fields of 'precodingAndNumberOfLayers'.
· the indicated SRIs (for CB/NCB PUSCH) are separately determined using two fields of 'srs-ResourceIndicator'.
Agreement
For mTRP type 1 CG PUSCH, when both srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 are configured with two SRS resource sets, the two SRS resource sets configured by srs-ResourceSetToAddModList is used to determine the SRS resource indications by two srs-ResourceIndicator fields of mTRP CG PUSCH.
Conclusion
For mTRP PUSCH repetition, 
· when two SRS resource sets are configured in srs-ResourceSetToAddModListDCI-0-2 while there is only one SRS resource set configured in srs-ResourceSetToAddModList, the first SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 is composed of the first NSRS,0_2 SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and the second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 does not have such a condition on SRS resources.
· When one SRS resource set is configured in srs-ResourceSetToAddModListDCI-0-2 while there are two SRS resource sets configured in srs-ResourceSetToAddModList, the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 is composed of the first NSRS,0_2 SRS resources in the first SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList.


According to the agreements, we have the following observations on SRS resource set configuration:
· The number of SRS resource sets configured by srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 for CB/NCB PUSCH can be different;
· If two SRS resource sets are configured by srs-ResourceSetToAddModList/srs-ResourceSetToAddModListDCI-0-2, the number of SRS resources in the two SRS resource sets should be the same;
· If both srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 are configured with one SRS resource set for CB/NCB PUSCH, the number of SRS resources in the SRS resource set configured by srs-ResourceSetToAddModList can be different to the number of SRS resources in the SRS resource set(s) configured by srs-ResourceSetToAddModListDCI-0-2.
One open issue on  SRS for mTRP type 1 CG PUSCH transmission is how to determine the associated SRS resource set(s) for  the PUSCH when the number of SRS resource sets configured by srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 for CB/NCB PUSCH are different. 
For both codebook and non-codebook based PUSCH, when the number of SRS resource sets configured in srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 are different, and the type 1 CG PUSCH is in mTRP transmission (i.e., configured with two srs-ResourceIndicator and/or precodingAndNumberOfLayers in configuredGrantConfig), it is natural to associated the type 1 CG PUSCH transmission with the two SRS resource sets of srs-ResourceSetToAddModList /srs-ResourceSetToAddModListDCI-0-2 that configured with two SRS resource sets.
When the number of SRS resource sets configured by srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 are different, and the type 1 CG PUSCH transmission is in single TRP transmission (i.e., configured with only one srs-ResourceIndicator and precodingAndNumberOfLayers in configuredGrantConfig), associated the PUSCH with the first SRS resource set configured by srs-ResourceSetToAddModList is preferred. That’s because the first SRS resource set configured by srs-ResourceSetToAddModListDCI-0-2 is composed of the first NSRS,0 2 SRS resources in the first SRS resource set configured by srs-ResourceSetToAddModList, associated the PUSCH transmission with the first SRS resource set configured by srs-ResourceSetToAddModList could provide more flexibility on type 1 CG PUSCH scheduling.
Proposal 4:
· For both codebook and non-codebook based type 1 CG PUSCH, if the CG is configured with mTRP transmission (e.g. configured with two srs-ResourceIndicator and/or precodingAndNumberOfLayers), 
· When the number of SRS resource sets configured by srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 are different, the mTRP type 1 CG PUSCH is associated with the two SRS resource sets of srs-ResourceSetToAddModList/srs-ResourceSetToAddModListDCI-0-2 that configured with two SRS resource sets;
Proposal 5:
· For both codebook based and non-codebook based type 1 CG PUSCH,
· If the CG is configured with single TRP transmission (e.g. only configured with one srs-ResourceIndicator), the type 1 CG PUSCH is associated with the first SRS resource set configured by srs-ResourceSetToAddModList. 
In current spec, whether a type 1 CG PUSCH repetition is an mTRP repetition or a single TRP repetition is determined by the number of srs-ResourceIndicator and/or precodingAndNumberOfLayers. For codebook/non-codebook based PUSCH, whether srs-ResourceIndicator is present is determined by the number of SRS resources in the SRS resource set configured by srs-ResourceSetToAddModList/srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'codeBook'/'nonCodeBook'. If only one SRS resource is configured in all the SRS resource sets, srs-ResourceIndicator can be absent. For mTRP non-codebook based PUSCH repetition, the second precodingAndNumberOfLayers is not needed since precodingAndNumberOfLayers is useless for non-codebook based PUSCH transmission. Therefore, it is not appropriate to determine whether a type 1 CG PUSCH repetition is an mTRP repetition or a single TRP repetition by the number of srs-ResourceIndicator and precodingAndNumberOfLayers. Since pathlossReferenceIndex is a mandatory RRC configured parameters for type 1 CG PUSCH repetition, and two pathlossReferenceIndex would be configured if a type 1 CG PUSCH repetition is an mTRP transmission, we suggest to use the number of pathlossReferenceIndex to represent whether a type 1 CG PUSCH repetition is a single TRP repetition or an mTRP repetition.
Proposal 6:
· The number of pathlossReferenceIndex is used to represent whether a type 1 CG PUSCH repetition is a single TRP repetition or an mTRP repetition.
Proposal 7:
· Adopt the following TP for TS38.214 on type 1 CG PUSCH:
---------------------Start of TP for TS38.214------------------------------------
6.1.2.3	Resource allocation for uplink transmission with configured grant
…
For PUSCH transmissions with a Type 1 configured grant, when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, if configuredGrantConfig contains only one pathlossReferenceIndexsrs-ResourceIndicator and precodingAndNumberOfLayers (applicable when higher layer parameter usage in SRS-ResourceSet set to 'codebook'), PUSCH repetitions are associated only with the first SRS resource set.
…
---------------------End of TP for TS38.214------------------------------------
In TS 38.214, the TDRA table for type 1 CG PUSCH with repetition Type B is determined as follows:
	-	For PUSCH repetition type B, the selection of the time domain resource allocation table is as follows:
-	If pusch-RepTypeIndicatorDCI-0-1 in pusch-Config is configured and set to 'pusch-RepTypeB', pusch-TimeDomainResourceAllocationListDCI-0-1 in pusch-Config is used;
-	Otherwise, pusch-TimeDomainResourceAllocationListDCI-0-2 in pusch-Config is used.
-	It is not expected that pusch-RepTypeIndicator in rrc-ConfiguredUplinkGrant is configured with 'pusch-RepTypeB' when none of pusch-RepTypeIndicatorDCI-0-1 and pusch-RepTypeIndicatorDCI-0-2 in pusch-Config is set to 'pusch-RepTypeB'.


When the number of SRS resource sets configured for DCI format 0_1 (through srs-ResourceSetToAddModList) and the number of SRS resource sets configured for DCI format 0_2 (through srs-ResourceSetToAddModListDCI-0-2) are different, the mTRP type 1 CG PUSCH transmission should be associated with the SRS resource sets for the DCI format that configured with two SRS resource sets. It is nature for the mTRP type 1 CG PUSCH to determine the TDRA table according to the TDRA RRC parameter for the corresponding DCI format for the PUSCH accordingly. That is, the TDRA table for an mTRP type 1 CG PUSCH with repetition Type B is determined as follows:
· If pusch-RepTypeIndicatorDCI-0-1 in pusch-Config is configured and set to 'pusch-RepTypeB', 
· If two SRS resource sets are configured by srs-ResourceSetToAddModList, pusch-TimeDomainResourceAllocationListDCI-0-1 in pusch-Config is used;
· Otherwise, if pusch-RepTypeIndicatorDCI-0-2 in pusch-Config is configured and set to 'pusch-RepTypeB', and two SRS resource sets are configured by srs-ResourceSetToAddModListDCI-0-2, pusch-TimeDomainResourceAllocationListDCI-0-2 in pusch-Config is used,
· Otherwise, pusch-TimeDomainResourceAllocationListDCI-0-1 in pusch-Config is used;
· Otherwise, pusch-TimeDomainResourceAlloc,ationListDCI-0-2 in pusch-Config is used.
Proposal 8:
· For a type 1 CG PUSCH with repetition type B, if the CG is configured with mTRP transmission (e.g. configured with two srs-ResourceIndicator and/or precodingAndNumberOfLayers), the TDRA table of the PUSCH is determined as follows:
·  If pusch-RepTypeIndicatorDCI-0-1 in pusch-Config is configured and set to 'pusch-RepTypeB', 
· If two SRS resource sets are configured by srs-ResourceSetToAddModList, pusch-TimeDomainResourceAllocationListDCI-0-1 in pusch-Config is used;
· Otherwise, if pusch-RepTypeIndicatorDCI-0-2 in pusch-Config is configured and set to 'pusch-RepTypeB', and two SRS resource sets are configured by srs-ResourceSetToAddModListDCI-0-2, pusch-TimeDomainResourceAllocationListDCI-0-2 in pusch-Config is used,
· Otherwise, pusch-TimeDomainResourceAllocationListDCI-0-1 in pusch-Config is used;
· Otherwise, pusch-TimeDomainResourceAlloc,ationListDCI-0-2 in pusch-Config is used.
1.4. PHR reporting
Type 1 PHR and Type 3 PHR are supported by NR system. Type 1 PHR is PUSCH transmission based and Type 3 PHR is SRS transmission based. According to TS38.213, a UE configured with two UL carriers for a serving cell provides the Type 1 power headroom report if both the Type 1 and Type 3 power headroom reports are based on respective actual transmissions or on respective reference transmissions, and provides the power headroom report that is based on a respective actual transmission if either the Type 1 report or the Type 3 report is based on a respective reference transmission. 
For a UE support mTRP PUSCH repetition, if a CC that is configured with mTRP PUSCH repetition, two PHRs can be reported with the first PHR value reported same as Rel- 15/16. When two PHRs are reported, if the first PHR value is actual PHR but not corresponding to a repetition among mTRP PUSCH repetitions, a second PHR value is reported as virtual PHR. When determining whether Type 1 PHR is provided or Type 3 PHR is provided by the UE, if the first PHR for the Type 1 PHR is actual and the second PHR for the Type 1 PHR is virtual, a clarification on whether the Type 1 PHR is treated as a PHR based on actual transmission or a PHR based on reference transmission is needed. We prefer to clarify that whether the Type 1 PHR is treated as a PHR based on actual transmission or a PHR based on reference transmission is determined by the first PHR.
Proposal 9:
· For a UE configured with mTRP PUSCH repetition, when determining whether a Type 1 PHR or a Type 3 PHR is providedmTRP, 
· the Type 1 PHR is treated as a PHR based on actual transmission if the first PHR of PUSCH is an actual PHR;
· the Type 1 PHR is treated as a PHR based on reference transmission if the first PHR of the Type 1 PHR is a virtual PHR. 
1.5. SRI indication for mTRP PUSCH
For codebook/non-codebook based single TRP PUSCH transmission, the bit width of SRI field in DCI format 0_1/0_2 is a function of NSRS, where NSRS is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList/ResourceSetToAddModListDCI-0-2, and associated with the higher layer parameter usage of value 'codeBook'/'nonCodeBook'.




For Rel-17 mTRP PUSCH repetition, two SRS resource sets can be configured, and a SRS resource set indicator field can be used to indicate which SRS resource set(s) the PUSCH repetition is associated to. In current spec, it is specified that for mTRP PUSCH repetition,  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present. Such description is misleading. It seems  can vary according to the indicated value of SRS resource set indicator field. Since a change in may lead to a change of bit width of SRI filed, it seems we can deduce that the bit width of SRI field can vary according to the  indicated value of SRS resource set indicator field. In fact, variation of the bit width of a DCI field according to the indicated value of another DCI field is not expected because this may lead to a variable DCI size, which increases blind detection complexity. In RAN1 #106b-e meeting, it was agreed that the number of SRS resources configured in the two SRS resource sets for mTRP PUSCH repetition is the same. It implies that for codebook based PUSCH and non-codebook based PUSCH, NSRS in the formula for bit width of SRI fields in DCI format 0_1/0_2 can the number of configured SRS resources in an SRS resource set, where the SRS resource set can be any one of SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModList/ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'codeBook' and 'nonCodeBook', respectively. In order to avoid ambiguity, we suggest to adopt the proposed TP in the following proposal on the determination of  in the formula for bit width of SRI fields.
Proposal 10: 
· 
Adopt the following TP for TS38.212 on the determination of  for SRI fields in DCI:
---------------------Start of TP for TS38.212------------------------------------
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-	SRS resource indicator – or  bits, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present; otherwise  is the number of configured SRS resources in the an SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', 


-	 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, otherwise  is the number of configured SRS resources in the an SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'nonCodeBook', and
-	if UE supports operation with maxMIMO-Layers and the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.


-	 bits according to Tables 7.3.1.1.2-32, 7.3.1.1.2-32A and 7.3.1.1.2-32B if the higher layer parameter txConfig = codebook, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, otherwise  is the number of configured SRS resources in the an SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook'.
-	Second SRS resource indicator – 0, or  bits,
-	 bits according to Tables 7.3.1.1.2-28/29A/30A/31A with the same number of layers indicated by SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and SRS resource set indicator field is present, where  is the number of configured SRS resources in the secondan SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'nonCodeBook', and
-	if UE supports operation with maxMIMO-Layers and the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.
-	 bits according to Tables 7.3.1.1.2-32, 7.3.1.1.2-32A and 7.3.1.1.2-32B if the higher layer parameter txConfig = codebook and SRS resource set indicator field is present, where  is the number of configured SRS resources in the secondan SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook'.
-	0 bit otherwise.
……
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-	SRS resource indicator – or bits, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present; otherwise  is the number of configured SRS resources in the an SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set, or in the SRS resource set with lower srs-ResourceSetId of two SRS resources sets, configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', respectively, except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'
-	 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, otherwise  is the number of configured SRS resources in the an SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'nonCodeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set, or in the SRS resource set with lower srs-ResourceSetId of two SRS resources sets, configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'nonCodeBook', except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList', and
-	if UE supports operation with maxMIMO-LayersDCI-0-2 and the higher layer parameter maxMIMO-LayersDCI-0-2 of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.
-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where   is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, otherwise  is the number of configured SRS resources in the an SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'codeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codeBook', except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'.
-	Second SRS resource indicator – 0, or bits,
-	 bits according to Tables 7.3.1.1.2-28/29A/30A/31A with the same number of layers indicated by SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and SRS resource set indicator field is present, where  is the number of configured SRS resources in the secondan SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'nonCodeBook', and
-	if UE supports operation with maxMIMO-LayersDCI-0-2 and the higher layer parameter maxMIMO-LayersDCI-0-2 of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.
-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook and SRS resource set indicator field is present, where   is the number of configured SRS resources in the an second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook'.
-	0 bit otherwise.
……
---------------------End of TP for TS38.212------------------------------------
Conclusions
In this contribution we provide our views on remaining issues for PDCCH/PUCCH/PUSCH enhancements in Rel-17. Based on the above discussion, we have the following proposals:
Proposal 1:
· In d1,1 determination for PDSCH mapping type B, Option 2 also applies for UEs with soft combining.
· Option 2: By considering the PDCCH candidate that results in larger d1,1 value.
Proposal 2: 
· Do not support 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.
Proposal 3:
· For Case c2, ambiguous issue for PUCCH resource determination can be avoided by gNB implementation. 
· 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)
Proposal 4:
· For both codebook and non-codebook based type 1 CG PUSCH, if the CG is configured with mTRP transmission (e.g. configured with two srs-ResourceIndicator and/or precodingAndNumberOfLayers), 
· When the number of SRS resource sets configured by srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 are different, the mTRP type 1 CG PUSCH is associated with the two SRS resource sets of srs-ResourceSetToAddModList/srs-ResourceSetToAddModListDCI-0-2 that configured with two SRS resource sets;
Proposal 5:
· For both codebook based and non-codebook based type 1 CG PUSCH,
· If the CG is configured with single TRP transmission (e.g. only configured with one srs-ResourceIndicator), the type 1 CG PUSCH is associated with the first SRS resource set configured by srs-ResourceSetToAddModList. 
Proposal 6:
· The number of pathlossReferenceIndex is used to represent whether a type 1 CG PUSCH repetition is a single TRP repetition or an mTRP repetition.
Proposal 7:
· Adopt the following TP for TS38.214 on type 1 CG PUSCH:
---------------------Start of TP for TS38.214------------------------------------
6.1.2.3	Resource allocation for uplink transmission with configured grant
…
For PUSCH transmissions with a Type 1 configured grant, when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, if configuredGrantConfig contains only one pathlossReferenceIndexsrs-ResourceIndicator and precodingAndNumberOfLayers (applicable when higher layer parameter usage in SRS-ResourceSet set to 'codebook'), PUSCH repetitions are associated only with the first SRS resource set.
…
---------------------End of TP for TS38.214------------------------------------
Proposal 8:
· For a type 1 CG PUSCH with repetition type B, if the CG is configured with mTRP transmission (e.g. configured with two srs-ResourceIndicator and/or precodingAndNumberOfLayers), the TDRA table of the PUSCH is determined as follows:
·  If pusch-RepTypeIndicatorDCI-0-1 in pusch-Config is configured and set to 'pusch-RepTypeB', 
· If two SRS resource sets are configured by srs-ResourceSetToAddModList, pusch-TimeDomainResourceAllocationListDCI-0-1 in pusch-Config is used;
· Otherwise, if pusch-RepTypeIndicatorDCI-0-2 in pusch-Config is configured and set to 'pusch-RepTypeB', and two SRS resource sets are configured by srs-ResourceSetToAddModListDCI-0-2, pusch-TimeDomainResourceAllocationListDCI-0-2 in pusch-Config is used,
· Otherwise, pusch-TimeDomainResourceAllocationListDCI-0-1 in pusch-Config is used;
· Otherwise, pusch-TimeDomainResourceAlloc,ationListDCI-0-2 in pusch-Config is used.
Proposal 9:
· For a UE configured with mTRP PUSCH repetition, when determining whether a Type 1 PHR or a Type 3 PHR is providedmTRP, 
· the Type 1 PHR is treated as a PHR based on actual transmission if the first PHR of PUSCH is an actual PHR;
· the Type 1 PHR is treated as a PHR based on reference transmission if the first PHR of the Type 1 PHR is a virtual PHR. 
Proposal 10: 
· 
Adopt the following TP for TS38.212 on the determination of  for SRI fields in DCI:
---------------------Start of TP for TS38.212------------------------------------
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-	SRS resource indicator – or  bits, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present; otherwise  is the number of configured SRS resources in the an SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', 


-	 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, otherwise  is the number of configured SRS resources in the an SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'nonCodeBook', and
-	if UE supports operation with maxMIMO-Layers and the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.


-	 bits according to Tables 7.3.1.1.2-32, 7.3.1.1.2-32A and 7.3.1.1.2-32B if the higher layer parameter txConfig = codebook, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, otherwise  is the number of configured SRS resources in the an SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook'.
-	Second SRS resource indicator – 0, or  bits,
-	 bits according to Tables 7.3.1.1.2-28/29A/30A/31A with the same number of layers indicated by SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and SRS resource set indicator field is present, where  is the number of configured SRS resources in the secondan SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'nonCodeBook', and
-	if UE supports operation with maxMIMO-Layers and the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.
-	 bits according to Tables 7.3.1.1.2-32, 7.3.1.1.2-32A and 7.3.1.1.2-32B if the higher layer parameter txConfig = codebook and SRS resource set indicator field is present, where  is the number of configured SRS resources in the secondan SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook'.
-	0 bit otherwise.
……
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-	SRS resource indicator – or bits, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present; otherwise  is the number of configured SRS resources in the an SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set, or in the SRS resource set with lower srs-ResourceSetId of two SRS resources sets, configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', respectively, except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'
-	 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, where  is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, otherwise  is the number of configured SRS resources in the an SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'nonCodeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set, or in the SRS resource set with lower srs-ResourceSetId of two SRS resources sets, configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'nonCodeBook', except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList', and
-	if UE supports operation with maxMIMO-LayersDCI-0-2 and the higher layer parameter maxMIMO-LayersDCI-0-2 of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.
-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where   is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, otherwise  is the number of configured SRS resources in the an SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'codeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codeBook', except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'.
-	Second SRS resource indicator – 0, or bits,
-	 bits according to Tables 7.3.1.1.2-28/29A/30A/31A with the same number of layers indicated by SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and SRS resource set indicator field is present, where  is the number of configured SRS resources in the secondan SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'nonCodeBook', and
-	if UE supports operation with maxMIMO-LayersDCI-0-2 and the higher layer parameter maxMIMO-LayersDCI-0-2 of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.
-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook and SRS resource set indicator field is present, where   is the number of configured SRS resources in the an second SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook'.
-	0 bit otherwise.
……
---------------------End of TP for TS38.212------------------------------------
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