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1. Introduction
In this contribution, we discuss remaining issues on NR MIMO Evolution for Downlink and Uplink.

2. Unified TCI
2.1 Sub-set of {DL TCI, UL TCI} indication
Sub-set of {DL TCI, UL TCI} indication is specified in the latest TS 38.214 V18.2.0 [1] as follows.
	5.1.5	Antenna ports quasi co-location 
[...]
When a UE configured with dl-OrJointTCI-StateList would transmit a PUCCH with positive HARQ-ACK or a PUSCH with positive HARQ-ACK corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduled by the DCI carrying the TCI State indication, and if the indicated TCI State(s) is/are different from the previously indicated one(s), the indicated TCI-State(s) and/or TCI-UL-State(s) should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, and if the UE receives more than one indicated TCI state for a CC/BWP to be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, the indicated TCI state carried in the latest DCI in time corresponding to positive HARQ-ACK value is applied. The first slot and the  symbols are both determined on the active BWP with the smallest SCS among the BWP(s) from the CCs applying the indicated TCI-State(s) or TCI-UL-State(s) that are active at the end of the PUCCH or the PUSCH carrying the positive HARQ-ACK. 
When a UE is configured with dl-OrJointTCI-StateList, and if the UE is configured with unifiedTCI-StateType is set as ‘separate’, and if the UE receives a TCI codepoint mapped with either of {TCI-State, TCI-UL-State}, the UE shall update the one indicated {TCI-State, TCI-UL-State} and maintain the other {TCI-State, TCI-UL-State} that is not updated by the received TCI codepoint.
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI-states, if the UE receives a TCI codepoint mapped with a sub-set of first and second TCI-State(s) and/or a sub-set of first and second TCI-UL-State(s), the UE shall update the first/second TCI-State(s) and/or first/second TCI-UL-State(s) mapped to the TCI codepoint, when applicable, and keep the previously indicated first/second TCI-State(s) and/or first/second TCI-UL-State(s) that is/are not updated by the TCI codepoint.
[…]


The yellow part is a shadow CR of Rel.17 CR (R1-2401739) in RAN1#116. The yellow part was intended to be Rel.17 unified TCI framework (i.e. for one indicated TCI state). The blue part was agreed for Rel.18 unified TCI framework (i.e. for two indicated TCI states) in RAN1#116. However, the current yellow part has no restriction of “for one indicated TCI state”, and it seems to apply to both Rel.17/18 unified TCI framework.
Proposal 1
· For sub-set of {DL TCI, UL TCI} indication for Rel-17 TCI framework, adopt the following TP for TS38.214 v18.2.0.
· Reason for change: In Rel.18 TS38.214 V18.2.0, one sentence describes sub-set of {DL TCI, UL TCI} indication for Rel-17 TCI framework and another sentence describes sub-set of {DL TCI, UL TCI} indication for Rel-18 TCI framework. However, it is not clear whether the 1st sentence is applied to for Rel-17 TCI framework only or applied to both Rel-17/18 TCI framework.
· Summary of change: Clarify the first sentence describes sub-set of {DL TCI, UL TCI} indication is applied to Rel-17 TCI framework only.
· Consequence if not approved: The specification has ambiguity.
	5.1.5	Antenna ports quasi co-location 
[...]
When a UE configured with dl-OrJointTCI-StateList would transmit a PUCCH with positive HARQ-ACK or a PUSCH with positive HARQ-ACK corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduled by the DCI carrying the TCI State indication, and if the indicated TCI State(s) is/are different from the previously indicated one(s), the indicated TCI-State(s) and/or TCI-UL-State(s) should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, and if the UE receives more than one indicated TCI state for a CC/BWP to be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, the indicated TCI state carried in the latest DCI in time corresponding to positive HARQ-ACK value is applied. The first slot and the  symbols are both determined on the active BWP with the smallest SCS among the BWP(s) from the CCs applying the indicated TCI-State(s) or TCI-UL-State(s) that are active at the end of the PUCCH or the PUSCH carrying the positive HARQ-ACK. 
When a UE is configured with dl-OrJointTCI-StateList and is having one indicated TCI-state, and if the UE is configured with unifiedTCI-StateType is set as ‘separate’, and if the UE receives a TCI codepoint mapped with either of {TCI-State, TCI-UL-State}, the UE shall update the one indicated {TCI-State, TCI-UL-State} and maintain the other {TCI-State, TCI-UL-State} that is not updated by the received TCI codepoint.
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI-states, if the UE receives a TCI codepoint mapped with a sub-set of first and second TCI-State(s) and/or a sub-set of first and second TCI-UL-State(s), the UE shall update the first/second TCI-State(s) and/or first/second TCI-UL-State(s) mapped to the TCI codepoint, when applicable, and keep the previously indicated first/second TCI-State(s) and/or first/second TCI-UL-State(s) that is/are not updated by the TCI codepoint.
[…]



2.2 Beam Application Timing (BAT) for mDCI mTRP
BAT for Rel.18 unified TCI framework is specified in the latest TS 38.214 V18.2.0 [1] as follows.
	5.1.5	Antenna ports quasi co-location 
[...]
When a UE configured with dl-OrJointTCI-StateList would transmit a PUCCH with positive HARQ-ACK or a PUSCH with positive HARQ-ACK corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduled by the DCI carrying the TCI State indication, and if the indicated TCI State(s) is/are different from the previously indicated one(s), the indicated TCI-State(s) and/or TCI-UL-State(s) should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, and if the UE receives more than one indicated TCI state for a CC/BWP to be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, the indicated TCI state carried in the latest DCI in time corresponding to positive HARQ-ACK value is applied. The first slot and the  symbols are both determined on the active BWP with the smallest SCS among the BWP(s) from the CCs applying the indicated TCI-State(s) or TCI-UL-State(s) that are active at the end of the PUCCH or the PUSCH carrying the positive HARQ-ACK. 
[…]


As highlighted in yellow, if multiple HARQ-ACK bits are transmitted on a PUCCH/PUSCH, the indicated TCI state associated with the latest DCI with positive HARQ-ACK value is applied. However, it has a problem for joint HARQ-ACK feedback for mDCI mTRP. For joint HARQ-ACK feedback for mDCI mTRP, one PUCCH/PUSCH can contain multiple HARQ-ACK bits associated with two different coresetPoolIndexes. Based on the TS38.214 V18.2.0, in case of joint HARQ-ACK feedback for mDCI mTRP, UE applies the indicated TCI state associated with the latest DCI with positive HARQ-ACK value regardless of coresetPoolIndex. It makes cross TRP TCI indication which is not aligned with the previous agreement. For example, as shown in Figure 2-1, even if PUCCH/PUSCH associated with each coresetPoolIndex = {0, 1} contains positive HARQ-ACK value, TS38.214 V18.2.0 says TCI#2 is applied regardless of the coresetPoolIndexes. Hence, it is necessary to clarify “the latest DCI with positive HARQ-ACK value” to determine the BAT is selected per each coresetPoolIndex for mDCI mTRP.
[image: ]
Figure 1: Issue of BAT for joint HARQ-ACK feedback for mDCI mTRP (TS38.214 V18.2.0 says TCI#2 is applied regardless of coresetPoolIndexes).
Hence, we suggest clarifying that specification of “the latest DCI with positive HARQ-ACK value” to determine the BAT is selected per each coresetPoolIndex for mDCI mTRP.
Proposal 2:
· [bookmark: _Hlk157500787]For mDCI mTRP, clarify “the latest DCI with positive HARQ-ACK value” to determine the BAT is selected per each coresetPoolIndex for mDCI mTRP.
· Adopt the following TP for TS 38.214 v18.2.0.
· Reason for change: In Rel.18 V18.2.0, if multiple HARQ-ACK bits are transmitted on a PUCCH/PUSCH, the indicated TCI state associated with the latest DCI with positive HARQ-ACK value is applied regardless of coresetPoolIndex. However, for joint HARQ-ACK feedback for mDCI mTRP, one PUCCH/PUSCH contains multiple HARQ-ACK bits associated with two different coresetPoolIndexes. Hence, the current Rel.18 spec. results in cross TRP TCI indication in case of joint HARQ-ACK feedback for mDCI mTRP, which is not aligned with the previous agreement.
· Summary of change: Clarify “the latest DCI with positive HARQ-ACK value” to determine the BAT is selected per each coresetPoolIndex for mDCI mTRP.
· Consequence if not approved: The specification is not aligned with previous agreement.
	5.1.5	Antenna ports quasi co-location 
[…]
When a UE configured with dl-OrJointTCI-StateList would transmit a PUCCH with positive HARQ-ACK or a PUSCH with positive HARQ-ACK corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduled by the DCI carrying the TCI State indication, and if the indicated TCI State(s) is/are different from the previously indicated one(s), the indicated TCI-State(s) and/or TCI-UL-State(s) should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, and if the UE receives more than one indicated TCI state for a CC/BWP to be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, the indicated TCI state carried in the latest DCI in time corresponding to positive HARQ-ACK value is applied. The first slot and the  symbols are both determined on the active BWP with the smallest SCS among the BWP(s) from the CCs applying the indicated TCI-State(s) or TCI-UL-State(s) that are active at the end of the PUCCH or the PUSCH carrying the positive HARQ-ACK. When a UE is configured with dl-OrJointTCI-StateList is having two indicated TCI-states, and if the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, the above applies to each coresetPoolIndex value 0 and value 1, respectively.
[…]



2.3 Power control for M-TRP operation
For S-DCI based STxMP SDM/SFN PUSCH transmission, two PHR mode is supported. However, no agreement has been made on PHR for M-DCI based STxMP PUSCH+PUSCH. There are two options for PHR for M-DCI based STxMP PUSCH+PUSCH. 
· Option1: support two PHR mode for M-DCI based STxMP PUSCH+PUSCH. Note that two PHR mode in the latest TS 38.213 V18.2.0 is for S-DCI based STxMP only.
· Option2: two PHR mode is not supported for M-DCI based STxMP PUSCH+PUSCH. In this case, clarification on UE behavior of PHR report if two PUSCH transmissions associated with two CORESETPoolIndex overlap in time is needed, i.e., whether UE provides PHR for PUSCH associated with CORESETPoolIndex value 0 or 1.
Either one of the above options should be supported, otherwise, UE behavior on PHR in M-DCI based STxMP PUSCH+PUSCH is not clear. 
Proposal 3: 
· Support one of the following options.
· (option1) Adopt the following TP for TS 38.213 v18.2.0.
· Reason for change: When M-DCI based STxMP PUSCH+PUSCH is enabled, whether UE reports one or two PHR is not clarified. Reporting two PHRs for two TRPs is beneficial for network to get the information of per TRP PHR and determine power control. 
· Summary of change: Support two PHR mode for M-DCI based STxMP PUSCH+PUSCH.
· Consequence if not approved: UE behavior of PHR when M-DCI based STxMP PUSCH+PUSCH is enabled is not clear.
	7.7.1	Type 1 PH report

*** Unchanged parts are omitted ***
If a UE is provided, for active UL BWP  of carrier  of serving cell ,
-	twoPHRMode, 
-	two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',
-	dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
-	multipanelScheme
the UE provides 
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State
-	a second Type 1 power headroom report and a configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the second TCI-State or TCI-UL-State, and a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for another reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State
If a UE is provided, for active UL BWP  of carrier  of serving cell ,
-	twoPHRMode, 
-	two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',
-	dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
-	sTx-2Panel
the UE provides 
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State if the PUSCH transmission does not overlap in time with a PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State
-	a second Type 1 power headroom report and a configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State if the PUSCH transmission does not overlap in time with a PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State, and a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State, if the actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and the actual PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State overlap in time.
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for another reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State.

*** Unchanged parts are omitted ***


· (option2) Adopt the following TP for TS 38.213 v18.2.0.
· Reason for change: When M-DCI based STxMP PUSCH+PUSCH is enabled, when two PUSCHs overlap in time, UE reports PHR of which PUSCH is not clarified. 
· Summary of change: Clarify when M-DCI based STxMP PUSCH+PUSCH is enabled, when two PUSCHs overlap in time, actual PHR of PUSCH associated with CORESETPoolIndex with value of 0 is provided.
· Consequence if not approved: UE behavior of PHR when M-DCI based STxMP PUSCH+PUSCH is enabled is not clear.
	7.7.1	Type 1 PH report

*** Unchanged parts are omitted ***
If a UE is not provided twoPHRMode, and is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook' on active UL BWP  of carrier  of serving cell , the UE provides one Type 1 power headroom report in a slot . If the Type 1 power headroom report is for an actual PUSCH repetition, the Type 1 power headroom report is for the first PUSCH repetition associated with the first SRS resource set or the second SRS resource set that overlaps with slot . 
If a UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook’, and is provided sTx-2Panel on active UL BWP  of carrier  of serving cell , if two PUSCH transmissions associated with different CORESETPoolIndex values overlap in time, UE provides Type 1 power headroom report for actual PUSCH transmission associated with CORESETPoolIndex with a value of 0.
*** Unchanged parts are omitted ***




3. 8Tx
3.1 RRC parameter name of maxRank and maxMIMO-Layers
For PUSCH transmission with 5 to 8 layers, 2 TBs are multiplexed, which is similar to PDSCH with 5 to 8 layers. In this case, MCS/NDI/RV fields in the scheduling DCI need to be provided per TB (so in total 2 sets). In the latest TS 38.212 V18.2.0 [2], it is described as follows:
	[bookmark: _Toc146188105][bookmark: _Toc161820130]7.3.1.1.2	Format 0_1
[...]
For transport block 2 (only present if maxRank-n8 is configured or maxMIMO-Layers-n8 is configured):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
[…]



However, it seems RAN2 has decided in the latest 38.331 to change the corresponding RRC parameter names to maxRank-v1810 and maxMIMO-Layers-v1810. It results in that neither maxRank-n8 nor maxMIMO-Layers-n8 are defined in RAN2 specification. At the same time, RAN2 has updated the description of maxRank and maxMIMO-Layers as follows: 
	maxRank, maxRankDCI-0-2
Subset of PMIs addressed by TRIs from 1 to ULmaxRank (see TS 38.214 [19], clause 6.1.1.1). The field maxRank applies to DCI formats 0_1 and 0_3, and the field maxRankDCI-0-2 applies to DCI format 0_2 (see TS 38.214 [19], clause 6.1.1.1). If network configures maxRank-v1810 UE ignores maxRank (without suffix).

	maxMIMO-Layers
Indicates the maximum MIMO layer to be used for PUSCH in all BWPs of the corresponding UL of this serving cell (see TS 38.212 [17], clause 5.4.2.1). If present, the network sets maxRank to the same value. The field maxMIMO-Layers refers to DCI format 0_1. If network configures maxMIMO-Layers-v1810 the UE ignores maxMIMO-Layers (without suffix).



We would like to note that RAN2 previously sent RAN1 an LS regarding how the suffix of RRC parameters are used in [X], in which the following is described: 
	RAN2 thanks RAN1 for the lists of higher layer parameters for LTE and NR for Rel.16 work items.

RAN2 has further updated the columns “RAN2 Parent IE” and “RAN2 ASN.1 name” in the attached parameter list for NR. Following are some notes regarding the attachment:
· In each spreadsheet, change(s) compared to R2-2006037 are highlighted in blue.
RAN2 would also like to inform RAN1 on the use of suffixes (e.g. fieldA-r16, fieldB-v1620) in TS 38.331:
· In Rel-15 38.331, the suffix “-r15” was not used in the ASN.1, i.e. initial versions of fields introduced in Rel-15 have no suffix
· fieldA-rX is a revision of fieldA introduced in Rel-X, i.e. when field-rX is configured, fieldA-rY with Y<X is not applied (and usually not configured)
· fieldA-vXYZ is an extension of fieldA introduced in TS 38.331 vX.Y.Z, which could be configured and applied together with fieldA, or one of its revisions, introduced in the same or in a previous release, for instance to extend the value range of fieldA or to include additional fields (if fieldA is a SEQUENCE)
· In the procedural specifications, in field descriptions as well as in headings, "fieldA" means "fieldA or fieldA-rX or fieldA-vXYZ in ASN.1", while "fieldA (without suffix)" means "fieldA in ASN.1" (excluding any revision or extension of fieldA).

RAN2 attempts to define revisions and extensions of ASN.1 fields in such a way that procedure text, field descriptions and headings referring to such ASN.1 fields need not be updated, thanks to the above described conventions.
RAN2 assumes that reusing the same conventions in RAN1 should allow minimizing the changes required to RAN1 specifications when revisions or extensions of existing ASN.1 fields are introduced.




For the usage of maxRank-v1810 and maxMIMO-Layers-v1810, we believe both yellow part and cyan part should be considered. Focusing on maxRank, our understanding is as follows: 
· Per the cyan part, we understand that both maxRank and maxRank-v1810 “could be configured and applied together”. 
· Per the yellow part, however, we understand that, when maxRank-v1810 is configured, maxRank is ignored. 
We assume the same handling is intended for maxMIMO-Layers. In summary, when -v1810 version is configured, the UE will ignore the original RRC parameter without suffix (even if it is configured). Thus, in order to check whether 2 transport blocks are multiplexed in the scheduled PUSCH, it is correct (while the RRC parameter name has changed) to consider whether maxRank-v1810 or maxMIMO-Layers-v1810 is configured. 
Regarding the mismatch of RRC parameter names, one way to fix this would be to simply correct the names to be aligned with 38.331. Meanwhile, since it is a bit difficult to consider RAN2 discussion status, it might also be reasonable to wait for RAN2 progress so that we can just fix this after seeing sufficient stability. 
There are also some uncertainties regarding the interpretation of “2nd TB” existence. One is that, for now the text (only present if maxRank-n8 is configured or maxMIMO-Layers-n8 is configured) doesn’t differentiate PUSCH transmission mode (i.e., CB or NCB). In addition, for NCB PUSCH, even if maxMIMO-Layers-v1810 is configured, the number of layers for PUSCH is actually limited by (the number of configured SRS resources in the SRS resource set for NCB-based PUSCH). For instance, if only one SRS resource is configured, up to one layer is available for the scheduled PUSCH, which cannot carry the 2nd TB at all. However, as per the current description the DCI fields for the 2nd TB has to be there, which could be severe DCI overhead (at most 8 bits). It would be unclear how the UE has to consider them. 
To summarize, for the above specification in TS38.212, we would suggest taking at least one of the following options: 
· Option 1: Correct RRC parameter names maxRank-n8 and maxMIMO-Layers-n8 to maxRank-v1810 and maxMIMO-Layers-v1810, respectively
· Note that it may be good to wait for RAN2 progress to see more stability on 38.331
· Option 2: Clarify that maxRank is considered when CB-based PUSCH transmission is configured, and maxMIMO-Layers is considered when NCB-based PUSCH transmission is configured. 
· Option 3: Consider , in addition to maxMIMO-Layers, for determining the existence of DCI fields for the 2nd TB (i.e., MCS/NDI/RV)
· Or, clarify that when is 4 or smaller, the UE ignores the corresponding fields (Option 3 alternative). Note that this approach can be limited to NCB PUSCH only (i.e., “when non-codebook based PUSCH transmission is configured")
The potential TPs for the above options can be as follows. 
TP#1 (for option 1)
	7.3.1.1.2	Format 0_1
[...]
For transport block 2 (only present if maxRank-n8-v1810 is configured or maxMIMO-Layers-n8-v1810 is configured):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-n8 is configured or the value of maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



TP#2 (for option 2)
	7.3.1.1.2	Format 0_1
[…]
For transport block 2 (only present if maxRank-n8-v1810 and codebook based transmission are is configured or maxMIMO-Layers-n8-v1810 and non-codebook based transmission are is configured):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-n8 is configured or the value of maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



TP#3 (for option 3)
	7.3.1.1.2	Format 0_1
[…]
For transport block 2 (only present if maxRank-n8-v1810 is configured, or if maxMIMO-Layers-n8-v1810 and  larger than 4 is configured):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-n8 is configured or the value of maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



TP#3’ (for option 3 alternative)
	7.3.1.1.2	Format 0_1
[…]
For transport block 2 (only present if maxRank-n8-v1810 is configured or maxMIMO-Layers-n8-v1810 is configured):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
When non-codebook based PUSCH transmission is configured, and if  is no more than 4, the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-n8 is configured or the value of maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



Proposal 4:
· For DCI fields for the 2nd TB, support at least one of the following
· Option 1: Correct RRC parameter names maxRank-n8 and maxMIMO-Layers-n8 to maxRank-v1810 and maxMIMO-Layers-v1810, respectively
· Adopt TP#1
· Option 2: Clarify that maxRank is considered when CB-based PUSCH transmission is configured, and maxMIMO-Layers is considered when NCB-based PUSCH transmission is configured. 
· Adopt TP#2
· Option 3: Consider for determining the existence of DCI fields for the 2nd TB (i.e., MCS/NDI/RV)
· Or, clarify that when is 4 or smaller, the UE ignores the corresponding fields
· Adopt TP#3 or TP#3’
· Note that more than one of the above options can be considered (e.g., option 2 + option 3)

TP#1 (for option 1)
· Reason for change: Incorrect RRC parameter names
· Summary of change: Correction of RRC parameter names for maxRank and maxMIMO-Layers
· Consequence if not approved: Unclear UE behavior due to undefined RRC parameter reference 
	7.3.1.1.2	Format 0_1
[...]
For transport block 2 (only present if maxRank-n8-v1810 is configured or maxMIMO-Layers-n8-v1810 is configured):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-n8 is configured or the value of maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



TP#2 (for option 2)
· Reason for change: Unclarity on which RRC parameter to refer to DCI field existence determination
· Summary of change: Clarify the condition for DCI field existence determination
· Consequence if not approved: Unclear UE behavior for UE DCI field existence determination procedure
	7.3.1.1.2	Format 0_1
[…]
For transport block 2 (only present if maxRank-n8-v1810 and codebook based transmission are is configured or maxMIMO-Layers-n8-v1810 and non-codebook based transmission are is configured):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-n8 is configured or the value of maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



TP#3 (for option 3)
· Reason for change: Unclarity on DCI field existence determination
· Summary of change: Clarify to additionally consider NSRS for DCI field existence determination
· Consequence if not approved: Unclear UE behavior regarding whether 2 TBs are multiplexed or not
	7.3.1.1.2	Format 0_1
[...]
For transport block 2 (only present if maxRank-n8-v1810 is configured, or if maxMIMO-Layers-n8-v1810 and  larger than 4 is configured):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-n8 is configured or the value of maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



TP#3’ (for option 3 alternative)
· Reason for change: Unclarity on DCI field interpretation
· Summary of change: Clarify how to interpret MCS/RV/NDI for transport block 2 when transport block 2 is not actually transmitted
· Consequence if not approved: Unclear UE behavior regarding DCI interpretation
	7.3.1.1.2	Format 0_1
[...]
For transport block 2 (only present if maxRank-n8-v1810 is configured or maxMIMO-Layers-n8-v1810 is configured):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
When non-codebook based PUSCH transmission is configured, and if  is no more than 4, the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-n8 is configured or the value of maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



3.2 maxMIMO-Layers usage in case of BWP switching
Similarly, the specification utilizes maxRank/maxMIMO-Layers in the following text for BWP switching case: 
	7.3.1.1.2	Format 0_1
[...]
For transport block 2 (only present if maxRank-n8 is configured or maxMIMO-Layers-n8 is configured):
[…]
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-n8 is configured or the value of maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



In our understanding, the spec above defines the behavior as follows:
· Conditions for the indicated BWP configuration
· maxRank-n8 is configured, or;
· maxMIMO-Layers is larger than 4
· Conditions for the active BWP configuration
· maxRank or maxMIMO-Layers is no more than 4
· the resulted UE behavior
· Behavior#1: assumes zeros are padded when interpreting MCS/NDI/RV fields for transport block 2
· Behavior#2: ignores these three fields for the indicated BWP
From the analysis on the RRC parameters maxRank and maxMIMO-Layers in the previous section, we believe that the behavior when BWP switching is indicated above also require some modifications for conditions. Firstly, for the conditions on the indicated BWP, maxRank-n8 no longer exists, thus should be replaced by maxRank-v1810. Moreover maxMIMO-Layers for the indicated BWP should rather be maxMIMO-Layers-v1810, and the corresponding behavior should be to check if it is configured or not (not if the configured value is larger than 4 or not). 
For the condition on the active BWP, what is required is to check whether the active BWP is configured to be 2-TB PUSCH (thus >4 layers). Given that neither maxRank nor maxMIMO-Layers do not exceed with 4 at all, the condition should be “maxRank-v1810 or maxMIMO-Layers-v1810 is not configured”. 
To summarize, we propose the following: 
Proposal 5: 
· Regarding the interpretation of MCS/NDI/RV fields for transport block 2 when BWP switching is indicated, adopt the following TP
· Reason for change: Misuse of RRC parameter, wrong RRC parameter name
· Summary of change: Correct RRC parameter name and its usage for BWP switching case
· Consequence if not approved: Unclear UE behavior for DCI field interpretation during BWP switching
	7.3.1.1.2	Format 0_1
[...]
For transport block 2 (only present if maxRank-n8 is configured or maxMIMO-Layers-n8 is configured):
[…]
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-v1810n8 for the indicated bandwidth part is configured or the value of maxMIMO-Layers-v1810 for the indicated bandwidth part is configured, larger than 4 and the value of maxRank-v1810 or maxMIMO-Layers-v1810 for the active bandwidth part is not configured no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



3.3 RAN4’s LS reply for phase/power error requirements within port groups for 8TX UE
There is RAN4 LS reply [3] on relative phase/power error requirements within port groups for 8TX UE. Based on RAN4’s reply, UE capability on coherency of TDMed SRS could be different for different codebook types.
	[bookmark: _Hlk160110680]Additionally, RAN4 further discussed coherence between PUSCH and 8-ports SRS with partial dropping. The  approved reply LS of R4-2321728 says that “Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not” in the answer for Question 1. It is RAN4’s understanding that the current capability wouldn’t allow a UE to indicate that the UE supports codebook 1 with not TDMed SRS, while the same UE can also support codebook 2, 3, or 4 with TDM’d SRS. If the RAN4 understanding is correct, RAN4’d like to request RAN1 to consider allowing UE to indicate the above mentioned cases, details are up to RAN1.


To achieve the UE capability reporting of above cases requested by RAN4, following two options can be considered. Note that the support of TDM and/or nonTDM 8TX ports SRS in FG 40-7-1 could be deleted if any of following options is adopted.
· Option 1: to add component on support of TDM and/or nonTDM 8TX ports SRS for FGs of each codebook type.
· Option 2: to add separate FGs on support of TDM and/or nonTDM 8TX ports SRS for different codebook types.
Either option could work. Considering that Option 1 is simpler, Option 1 is slightly preferred, and corresponding UE FGs can be updated as follows.

Proposal 6: For UE features for 8Tx PUSCH, remove component 3 (SRS 8Tx ports = {noTDM, TDM and noTDM}) in FG40-7-1 and introduce the new component (SRS 8Tx ports = {noTDM, TDM and noTDM}) under each FGs for codebook 1/2/3/4.
· Adopt the following change to FG 40-7-1/40-7-1a/40-7-1b/40-7-1c/40-7-1d.
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH
2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
3. SRS 8 Tx ports—codebook
	
	Yes
	n/a
	Component 1 candidate values: {1,2 ,3,4 ,5,6,7,8}

Component 2 candidate values: {1,2}

Component 3 candidate values: {noTDM, TDM and noTDM}

A UE that supports FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d

	40-7-1a
	Codebook-based 8Tx PUSCH—codebook1
	1. Support of codebook-based 8Tx PUSCH—codebook1
2. Support of (N1, N2) for codebook-based 8Tx PUSCH—codebook1
3. SRS 8TX ports for codebook 1
	40-7-1
	Yes
	n/a
	2. Component candidate values: {(4,1), (2,2), both}
Component 3 candidate values: {noTDM, TDM and noTDM}

	40-7-1b
	Codebook-based 8Tx PUSCH—codebook2
	1. Support of codebook-based 8Tx PUSCH—codebook2
2. SRS 8TX ports for codebook 2
	40-7-1
	Yes
	n/a
	Component 2 candidate values: {noTDM, TDM and noTDM}

	40-7-1c
	Codebook-based 8Tx PUSCH—codebook3
	1. Support of codebook-based 8Tx PUSCH—codebook3
2. SRS 8TX ports for codebook 3
	40-7-1
	Yes
	n/a
	Component 2 candidate values: {noTDM, TDM and noTDM}

	40-7-1d
	Codebook-based 8Tx PUSCH—codebook4
	1. Support of codebook-based 8Tx PUSCH—codebook4
2. SRS 8TX ports for codebook 4
	40-7-1
	Yes
	n/a
	Component 2 candidate values: {noTDM, TDM and noTDM}



4. Conclusion
In this contribution, we discussed remaining issues on NR MIMO Evolution for Downlink and Uplink, and we made the following proposals.
Proposal 1
· For sub-set of {DL TCI, UL TCI} indication for Rel-17 TCI framework, adopt the following TP for TS38.214 v18.2.0.
· Reason for change: In Rel.18 TS38.214 V18.2.0, one sentence describes sub-set of {DL TCI, UL TCI} indication for Rel-17 TCI framework and another sentence describes sub-set of {DL TCI, UL TCI} indication for Rel-18 TCI framework. However, it is not clear whether the 1st sentence is applied to for Rel-17 TCI framework only or applied to both Rel-17/18 TCI framework.
· Summary of change: Clarify the first sentence describes sub-set of {DL TCI, UL TCI} indication is applied to Rel-17 TCI framework only.
· Consequence if not approved: The specification has ambiguity.
	5.1.5	Antenna ports quasi co-location 
[...]
When a UE configured with dl-OrJointTCI-StateList would transmit a PUCCH with positive HARQ-ACK or a PUSCH with positive HARQ-ACK corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduled by the DCI carrying the TCI State indication, and if the indicated TCI State(s) is/are different from the previously indicated one(s), the indicated TCI-State(s) and/or TCI-UL-State(s) should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, and if the UE receives more than one indicated TCI state for a CC/BWP to be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, the indicated TCI state carried in the latest DCI in time corresponding to positive HARQ-ACK value is applied. The first slot and the  symbols are both determined on the active BWP with the smallest SCS among the BWP(s) from the CCs applying the indicated TCI-State(s) or TCI-UL-State(s) that are active at the end of the PUCCH or the PUSCH carrying the positive HARQ-ACK. 
When a UE is configured with dl-OrJointTCI-StateList and is having one indicated TCI-state, and if the UE is configured with unifiedTCI-StateType is set as ‘separate’, and if the UE receives a TCI codepoint mapped with either of {TCI-State, TCI-UL-State}, the UE shall update the one indicated {TCI-State, TCI-UL-State} and maintain the other {TCI-State, TCI-UL-State} that is not updated by the received TCI codepoint.
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI-states, if the UE receives a TCI codepoint mapped with a sub-set of first and second TCI-State(s) and/or a sub-set of first and second TCI-UL-State(s), the UE shall update the first/second TCI-State(s) and/or first/second TCI-UL-State(s) mapped to the TCI codepoint, when applicable, and keep the previously indicated first/second TCI-State(s) and/or first/second TCI-UL-State(s) that is/are not updated by the TCI codepoint.
[…]



Proposal 2:
· For mDCI mTRP, clarify “the latest DCI with positive HARQ-ACK value” to determine the BAT is selected per each coresetPoolIndex for mDCI mTRP.
· Adopt the following TP for TS 38.214 v18.2.0.
· Reason for change: In Rel.18 V18.2.0, if multiple HARQ-ACK bits are transmitted on a PUCCH/PUSCH, the indicated TCI state associated with the latest DCI with positive HARQ-ACK value is applied regardless of coresetPoolIndex. However, for joint HARQ-ACK feedback for mDCI mTRP, one PUCCH/PUSCH contains multiple HARQ-ACK bits associated with two different coresetPoolIndexes. Hence, the current Rel.18 spec. results in cross TRP TCI indication in case of joint HARQ-ACK feedback for mDCI mTRP, which is not aligned with the previous agreement.
· Summary of change: Clarify “the latest DCI with positive HARQ-ACK value” to determine the BAT is selected per each coresetPoolIndex for mDCI mTRP.
· Consequence if not approved: The specification is not aligned with previous agreement.
	5.1.5	Antenna ports quasi co-location 
[…]
When a UE configured with dl-OrJointTCI-StateList would transmit a PUCCH with positive HARQ-ACK or a PUSCH with positive HARQ-ACK corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduled by the DCI carrying the TCI State indication, and if the indicated TCI State(s) is/are different from the previously indicated one(s), the indicated TCI-State(s) and/or TCI-UL-State(s) should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, and if the UE receives more than one indicated TCI state for a CC/BWP to be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, the indicated TCI state carried in the latest DCI in time corresponding to positive HARQ-ACK value is applied. The first slot and the  symbols are both determined on the active BWP with the smallest SCS among the BWP(s) from the CCs applying the indicated TCI-State(s) or TCI-UL-State(s) that are active at the end of the PUCCH or the PUSCH carrying the positive HARQ-ACK. When a UE is configured with dl-OrJointTCI-StateList is having two indicated TCI-states, and if the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, the above applies to each coresetPoolIndex value 0 and value 1, respectively.
[…]



Proposal 3: 
· Support one of the following options.
· (option1) Adopt the following TP for TS 38.213 v18.2.0.
· Reason for change: When M-DCI based STxMP PUSCH+PUSCH is enabled, whether UE reports one or two PHR is not clarified. Reporting two PHRs for two TRPs is beneficial for network to get the information of per TRP PHR and determine power control. 
· Summary of change: Support two PHR mode for M-DCI based STxMP PUSCH+PUSCH.
· Consequence if not approved: UE behavior of PHR when M-DCI based STxMP PUSCH+PUSCH is enabled is not clear.
	7.7.1	Type 1 PH report

*** Unchanged parts are omitted ***
If a UE is provided, for active UL BWP  of carrier  of serving cell ,
-	twoPHRMode, 
-	two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',
-	dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
-	multipanelScheme
the UE provides 
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State
-	a second Type 1 power headroom report and a configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the second TCI-State or TCI-UL-State, and a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for another reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State
If a UE is provided, for active UL BWP  of carrier  of serving cell ,
-	twoPHRMode, 
-	two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',
-	dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
-	sTx-2Panel
the UE provides 
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State if the PUSCH transmission does not overlap in time with a PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State
-	a second Type 1 power headroom report and a configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State if the PUSCH transmission does not overlap in time with a PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State, and a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State, if the actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and the actual PUSCH transmission using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State overlap in time.
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State for a reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State for another reference PUSCH transmission using the p0AlphaSetforPUSCH and pathlossReferenceRS-Id-r17 values associated with the second TCI-State or TCI-UL-State.

*** Unchanged parts are omitted ***


· (option2) Adopt the following TP for TS 38.213 v18.2.0.
· Reason for change: When M-DCI based STxMP PUSCH+PUSCH is enabled, when two PUSCHs overlap in time, UE reports PHR of which PUSCH is not clarified. 
· Summary of change: Clarify when M-DCI based STxMP PUSCH+PUSCH is enabled, when two PUSCHs overlap in time, actual PHR of PUSCH associated with CORESETPoolIndex with value of 0 is provided.
· Consequence if not approved: UE behavior of PHR when M-DCI based STxMP PUSCH+PUSCH is enabled is not clear.
	7.7.1	Type 1 PH report

*** Unchanged parts are omitted ***
If a UE is not provided twoPHRMode, and is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook' on active UL BWP  of carrier  of serving cell , the UE provides one Type 1 power headroom report in a slot . If the Type 1 power headroom report is for an actual PUSCH repetition, the Type 1 power headroom report is for the first PUSCH repetition associated with the first SRS resource set or the second SRS resource set that overlaps with slot . 
If a UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook’, and is provided sTx-2Panel on active UL BWP  of carrier  of serving cell , if two PUSCH transmissions associated with different CORESETPoolIndex values overlap in time, UE provides Type 1 power headroom report for actual PUSCH transmission associated with CORESETPoolIndex with a value of 0.
*** Unchanged parts are omitted ***



Proposal 4: 
· For DCI fields for the 2nd TB, support at least one of the following
· Option 1: Correct RRC parameter names maxRank-n8 and maxMIMO-Layers-n8 to maxRank-v1810 and maxMIMO-Layers-v1810, respectively
· Adopt TP#1
· Option 2: Clarify that maxRank is considered when CB-based PUSCH transmission is configured, and maxMIMO-Layers is considered when NCB-based PUSCH transmission is configured. 
· Adopt TP#2
· Option 3: Consider for determining the existence of DCI fields for the 2nd TB (i.e., MCS/NDI/RV)
· Or, clarify that when is 4 or smaller, the UE ignores the corresponding fields
· Adopt TP#3 or TP#3’
· Note that more than one of the above options can be considered (e.g., option 2 + option 3)

TP#1 (for option 1)
· Reason for change: Incorrect RRC parameter names
· Summary of change: Correction of RRC parameter names for maxRank and maxMIMO-Layers
· Consequence if not approved: Unclear UE behavior due to undefined RRC parameter reference 
	7.3.1.1.2	Format 0_1
[...]
For transport block 2 (only present if maxRank-n8-v1810 is configured or maxMIMO-Layers-n8-v1810 is configured):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-n8 is configured or the value of maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



TP#2 (for option 2)
· Reason for change: Unclarity on which RRC parameter to refer to DCI field existence determination
· Summary of change: Clarify the condition for DCI field existence determination
· Consequence if not approved: Unclear UE behavior for UE DCI field existence determination procedure
	7.3.1.1.2	Format 0_1
[…]
For transport block 2 (only present if maxRank-n8-v1810 and codebook based transmission are is configured or maxMIMO-Layers-n8-v1810 and non-codebook based transmission are is configured):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-n8 is configured or the value of maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



TP#3 (for option 3)
· Reason for change: Unclarity on DCI field existence determination
· Summary of change: Clarify to additionally consider NSRS for DCI field existence determination
· Consequence if not approved: Unclear UE behavior regarding whether 2 TBs are multiplexed or not
	7.3.1.1.2	Format 0_1
[...]
For transport block 2 (only present if maxRank-n8-v1810 is configured, or if maxMIMO-Layers-n8-v1810 and  larger than 4 is configured):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-n8 is configured or the value of maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



TP#3’ (for option 3 alternative)
· Reason for change: Unclarity on DCI field interpretation
· Summary of change: Clarify how to interpret MCS/RV/NDI for transport block 2 when transport block 2 is not actually transmitted
· Consequence if not approved: Unclear UE behavior regarding DCI interpretation
	7.3.1.1.2	Format 0_1
[...]
For transport block 2 (only present if maxRank-n8-v1810 is configured or maxMIMO-Layers-n8-v1810 is configured):
-	Modulation and coding scheme - 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-	New data indicator - 1 bit
-	Redundancy version - 2 bits as defined in Table 7.3.1.1.1-2
When non-codebook based PUSCH transmission is configured, and if  is no more than 4, the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-n8 is configured or the value of maxMIMO-Layers for the indicated bandwidth part is larger than 4 and the value of maxRank or maxMIMO-Layers for the active bandwidth part is no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



Proposal 5: 
· Regarding the interpretation of MCS/NDI/RV fields for transport block 2 when BWP switching is indicated, adopt the following TP
· Reason for change: Misuse of RRC parameter, wrong RRC parameter name
· Summary of change: Correct RRC parameter name and its usage for BWP switching case
· Consequence if not approved: Unclear UE behavior for DCI field interpretation during BWP switching
	7.3.1.1.2	Format 0_1
[...]
For transport block 2 (only present if maxRank-n8 is configured or maxMIMO-Layers-n8 is configured):
[…]
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, maxRank-v1810n8 for the indicated bandwidth part is configured or the value of maxMIMO-Layers-v1810 for the indicated bandwidth part is configured, larger than 4 and the value of maxRank-v1810 or maxMIMO-Layers-v1810 for the active bandwidth part is not configured no more than 4, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields for transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]



Proposal 6: For UE features for 8Tx PUSCH, remove component 3 (SRS 8Tx ports = {noTDM, TDM and noTDM}) in FG40-7-1 and introduce the new component (SRS 8Tx ports = {noTDM, TDM and noTDM}) under each FGs for codebook 1/2/3/4.
· Adopt the following change to FG 40-7-1/40-7-1a/40-7-1b/40-7-1c/40-7-1d.
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH
2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
3. SRS 8 Tx ports—codebook
	
	Yes
	n/a
	Component 1 candidate values: {1,2 ,3,4 ,5,6,7,8}

Component 2 candidate values: {1,2}

Component 3 candidate values: {noTDM, TDM and noTDM}

A UE that supports FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d

	40-7-1a
	Codebook-based 8Tx PUSCH—codebook1
	1. Support of codebook-based 8Tx PUSCH—codebook1
2. Support of (N1, N2) for codebook-based 8Tx PUSCH—codebook1
3. SRS 8TX ports for codebook 1
	40-7-1
	Yes
	n/a
	2. Component candidate values: {(4,1), (2,2), both}
Component 3 candidate values: {noTDM, TDM and noTDM}

	40-7-1b
	Codebook-based 8Tx PUSCH—codebook2
	1. Support of codebook-based 8Tx PUSCH—codebook2
2. SRS 8TX ports for codebook 2
	40-7-1
	Yes
	n/a
	Component 2 candidate values: {noTDM, TDM and noTDM}

	40-7-1c
	Codebook-based 8Tx PUSCH—codebook3
	1. Support of codebook-based 8Tx PUSCH—codebook3
2. SRS 8TX ports for codebook 3
	40-7-1
	Yes
	n/a
	Component 2 candidate values: {noTDM, TDM and noTDM}

	40-7-1d
	Codebook-based 8Tx PUSCH—codebook4
	1. Support of codebook-based 8Tx PUSCH—codebook4
2. SRS 8TX ports for codebook 4
	40-7-1
	Yes
	n/a
	Component 2 candidate values: {noTDM, TDM and noTDM}



Reference
[1] 3GPP TS 38.214 V18.2.0, March 2024.
[2] 3GPP TS 38.212 V18.2.0, March 2024.
[3] 3GPP R1-2401958, LS reply on Relative Phase/Power Error Requirements within Port Groups for 8TX UE, RAN4, Mar. 2024
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