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Introduction
In RAN1 #114b, the following agreements on simultaneous multi-panel transmission have been achieved.
	Agreement
For single TRP operation, when single-DCI STxMP SDM or SFN is configured and two SRS resource sets for CB/NCB are configured:
· If one Type-1 CG PUSCH RRC configuration contains only one SRI field and/or one TPMI field, the PUSCH transmission of this CG PUSCH is associated with the first SRS resource set if the first indicated TCI state is applied, and the PUSCH transmission of this CG PUSCH is associated with the second SRS resource set if the second indicated TCI state is applied. 
· Note: this rule is also applicable to single-DCI based mTRP TDM repetition scheme in Rel-18.

Agreement
Adopt the following TP for TS 38.214 v18.0.0
· Reason for change: The description on RRC parameter of maximal number of UL PTRS port is not accurate. 
· Summary of change: Change text to clarify that if UE supports full coherent, the legacy RRC parameter for max number of UL PTRS should be 1.
· Consequences if not approved: the configuration of legacy RRC parameter for max number of PTRS when SDM is configured might be wrong:
	[bookmark: _Toc148101592]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
[bookmark: _Toc148101593]< Unchanged parts are omitted >
If a UE has reported the capability of supporting full-coherent UL transmission and the higher layer parameter multipanelScheme is not set to ‘sdmscheme’, the UE shall expect the number of UL PT-RS ports maxNrofPorts in PTRS-UplinkConfig to be configured as one if ULPT-RS is configured. If a UE has reported the capability of supporting full-coherent UL transmission and when the higher layer parameter multipanelScheme is set to ‘sdmscheme’, subject to UE capability, the UE can be configured with maxNrofPortsforSDM in PTRS-UplinkConfig set to n2, where at most one PT-RS port is associated with each SRS resource set with higher layer parameter usage set to ‘codebook’/’nonCodebook’.
[bookmark: _Toc148101594]< Unchanged parts are omitted >




Agreement
Adopt the following TP for 38.214 v18.0.0 to clarify the conditions for CSI report in Rel-17 mTRP TDM repetition PUSCH:
· Reason for change: The text description in current TS 38.214 v18.0.0 suggests that the rules of mapping CSI report(s) in PUSCH with rel-17 TDM repetition also applies to Rel-18 STxMP SDM/SFN PUSCH. That is not agreed. 
· Summary of change: Change text to clarify that the rule of mapping CSI reports in PUSCH of Rel-17 TDM repetition scheme only applies to PUSCH of Rel-17 TDM repetition scheme, but not STxMP SDM/SFN.
· Consequences if not approved: the behavior of this CSI report mapping specified only for Rel-17 TDM PUSCH is not correct:
	[bookmark: _Toc148101595]6.1.2.1	Resource allocation in time domain

<omitted text>
For PUSCH repetition Type A, when higher layer parameter multipanelScheme is not provided and a DCI format 0_1 and DCI format 0_2 indicate codepoint "10" or "11" for the SRS resource set indicator and schedule aperiodic CSI report(s) on PUSCH with transport block by a 'CSI request' field on a DCI, the CSI report(s) multiplexing is determined as follows
-	if higher layer parameter ap-CSI-MultiplexingMode in CSI-AperiodicTriggerState is enabled and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately only on the first transmission occasion associated with the first SRS resource set and the first transmission occasion associated with the second SRS resource set. 
-	otherwise, the CSI report(s) is transmitted only on the first transmission occasion. 
For PUSCH transmissions of TB processing over multiple slots, when a DCI format 0_1 and DCI format 0_2 schedule aperiodic CSI report(s) on PUSCH with transport block by a 'CSI request' field on a DCI, the CSI report(s) is transmitted only on the first slot of the 𝑁 ∙ 𝐾 slots determined for the PUSCH transmission.
For PUSCH repetition Type B, when higher layer parameter multipanelScheme is not provided and a DCI format 0_1 and DCI format 0_2 indicate codepoint "10" or "11" for the SRS resource set indicator and schedule aperiodic CSI report(s) on PUSCH with transport block by a 'CSI request' field on a DCI, CSI report(s) multiplexing is determined as follows
-	if higher layer parameter ap-CSI-MultiplexingMode in CSI-AperiodicTriggerState is enabled and the first actual repetition associated with the first SRS resource set and the first actual repetition associated with the second SRS resource set have the same number of symbols and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is multiplexed separately only on the first actual repetition associated with the first SRS resource set and first actual repetition associated with the second SRS resource set. 
-	otherwise, the CSI report(s) is multiplexed only on the first actual repetition. 
The UE does not expect a different number of actual PT-RS ports for the two actual repetitions when the CSI report(s) is transmitted separately on two actual repetitions. 
For PUSCH repetition Type A, when higher layer parameter multipanelScheme is not provided and a DCI format 0_1 and DCI format 0_2 indicate codepoint "10" or "11" for the SRS resource set indicator and schedule aperiodic CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of repetitions is assumed to be 2 regardless of the value of numberOfRepetitions or pusch-AggregationFactor (if numberOfRepetitions is not present in the time domain resource allocation table), and transmission of CSI report(s) is determined as follows
-	if higher layer parameter ap-CSI-MultiplexingMode in CSI-AperiodicTriggerState is enabled and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately on the first transmission occasion and the second transmission occasion
-	otherwise, the CSI report(s) is transmitted only on the first transmission occasion. 
For PUSCH repetition Type B, when higher layer parameter multipanelScheme is not provided and a DCI format 0_1 and DCI format 0_2 indicate codepoint "10" or "11" for the SRS resource set indicator and schedule aperiodic CSI report(s) or activates semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of nominal repetitions is always assumed to be 2 regardless of the value of numberOfRepetitions, and the first and second nominal repetitions are expected to be the same as the first and second actual repetitions, and transmission of CSI report(s) is determined as follows:
-	if higher layer parameter ap-CSI-MultiplexingMode in CSI-AperiodicTriggerState is enabled for aperiodic CSI report(s) or higher layer paremeter SP-CSI-MultiplexingMode in CSI-SemiPersistentOnPUSCH-TriggerState is enabled for semi-persistent CSI report(s) and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately on the first actual repetition and the second actual repetition
-	otherwise, the CSI report(s) is transmitted only on the first actual repetition. 
The UE does not expect a different number of actual PT-RS ports for the two actual repetitions when the CSI report(s) is transmitted separately on two actual repetitions. 
For PUSCH repetition Type A, when higher layer parameter multipanelScheme is not provided and a DCI format 0_1 and DCI format 0_2 indicate codepoint "10" or "11" for the SRS resource set indicator and activate semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, or indicate the PUSCH repetition Type A carrying semi-persistent CSI report(s) without a corresponding PDCCH after being activated on PUSCH by a 'CSI request' field on a DCI, the number of repetitions is always assumed to be 2 regardless of the value of numberOfRepetitions or pusch-AggregationFactor (if numberOfRepetitions is not present in the time domain resource allocation table), and transmission of CSI report(s) is determined as follows
-	if higher layer parameter SP-CSI-MultiplexingMode in CSI-SemiPersistentOnPUSCH-TriggerState is enabled and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately on the first transmission occasion and the second transmission occasion
-	otherwise, the CSI report(s) is transmitted only on the first transmission occasion. 
For PUSCH repetition Type B, when higher layer parameter multipanelScheme is not provided and a DCI format 0_1 and DCI format 0_2 indicate codepoint "10" or "11" for the SRS resource set indicator and the PUSCH repetition Type B carrying semi-persistent CSI report(s) without a corresponding PDCCH after being activated on PUSCH by a 'CSI request' field on a DCI, the number of nominal repetitions is always assumed to be 2 regardless of the value of numberOfRepetitions, and transmission of CSI report(s) is determined as follows
-	if higher layer parameter SP-CSI-MultiplexingMode in CSI-SemiPersistentOnPUSCH-TriggerState is enabled and one of the first or second nominal repetition is the same as corresponding first or second actual repetition, the nominal repetition that is not having same actual repetition is omitted and the CSI report(s) is transmitted on the actual repetition that is not omitted. 
-	if higher layer parameter SP-CSI-MultiplexingMode in CSI-SemiPersistentOnPUSCH-TriggerState is enabled and the first and second nominal repetitions are the same as the first and second actual repetitions and the UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately on the first actual repetition and the second actual repetition
-	otherwise, the CSI report(s) is transmitted only on the first actual repetition.
<omitted text>



Agreement
Adopt the following TP for TS 38.214 v18.0.0
· Reason for change: TS38.214 v18.0.0 has two alternative text (both are in []) to describe the PTRS port for Type 1 CG PUSCH of SDM/SFN scheme. 
· Summary of change: delete the text in the second [] and keep the text in the first [].
· Consequences if not approved: the behavior of PTRS for Type 1 CG PUSCH when single-DCI based STxMP SDM/SFN scheme is configured is not defined.
	[bookmark: _Toc148101596]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled

<omitted text>
For codebook or non-codebook based UL transmission, the association between UL PT-RS port(s) and DM-RS port(s) is signalled by PTRS-DMRS association field(s) in DCI format 0_1 and DCI format 0_2. For a PUSCH corresponding to a configured grant Type 1 transmission, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25, value "00" in Table 7.3.1.1.1.2-26 [or value "00" in Table 7.3.1.1.1.2-25a] described in Clause 7.3.1 of [5, TS38.212].[ For a PUSCH corresponding to a configured grant Type 1 transmission and when the higher layer parameter multipanelScheme is set to ‘SFNscheme’, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-26 described in Clause 7.3.1 of [5, TS38.212]. For a PUSCH corresponding to a configured grant Type 1 transmission and, when the higher layer parameter multipanelScheme is set to ‘sdmscheme’, the UE may assume the association between UL PT-RS port(s) and DM-RS port(s) defined by value 0 in Table 7.3.1.1.2-25 or value "00" in Table 7.3.1.1.1.2-25a described in Clause 7.3.1 of [5, TS38.212].]
<omitted text>




Agreement
Per previous agreement, when multi-DCI based STxMP PUSCH+PUSCH is configured, the maximal configured number of PTRS ports per PUSCH is not more than 1.

Agreement
When multi-DCI based STxMP PUSCH+PUSCH is configured:
· For Type 1 CG PUSCH, the UE expects srs-ResourceSetId in rrc-ConfiguredUplinkGrant to indicate either the first or the second SRS resource set with usage 'codebook' or 'nonCodeBook' in srs-ResourceSetToAddModList
· For Type 1 CG PUSCH, simultaneous transmission of two PUSCHs is conditioned on the two PUSCHs being associated with different coresetPoolIndex values

Agreement
Adopt the following TP for TS 38.214 v18.0.0:
· Reason for change: The text in current TS 38.214 v18.0.0 Section 6 contains two parts of text, both in [], that are used to describe the same condition of PUSCH+PUSCH overlapping of multi-DCI based STxMP PUSCH+PUSCH. We need to delete one and keep the other one to complete the specification. 
· Summary of change: Delete the text in the first [] and keep the text in the second [].
· Consequences if not approved: The condition of PUSCH+PUSCH of rel-18 is not correctly captured in the specification
	TS 38.214 v18.0.0
[bookmark: _Toc148101597]6.1	UE procedure for transmitting the physical uplink shared channel
<omitted text>
[Except for the case when a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet and the UE is configured with enableSTx2PofmDCI and two PUSCHs are associated with different values of coresetPoolIndex, a] UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol , if 
-	the UE is not provided prioLowDG-HighCG or prioHighDG-LowCG, or the UE is provided prioLowDG-HighCG or prioHighDG-LowCG and the two PUSCHs have the same priority index as described in Clause 9 of [6, TS 38.213], and
[-	the UE is not provided enableSTx2PofmDCI, or is provided enableSTx2PofmDCI and the two PUSCHs are associated with the same coresetPoolIndex value.]
<omitted text>







In this contribution, we provide some discussions on the remaining issues for simultaneous multi-panel transmission.

STxMP on PUSCH
Single DCI based STxMP
PUSCH after BFR and before TCI indication
It is defined that after 28 symbols after UE receives the BFR response for cell-specific BFR, the UE applies the reported new beam for the PUSCH as shown in Figure 1. Then before the UE receives the further two TCI indication, it is unable to transmit the PUSCH from two panels simultaneously. Thus, for STxMP, UE shall expect the SRS resource set indicator in DCI should indicate either ‘00’ or ‘10’ after 28 symbols after UE receives the BFR response for cell-specific BFR and before the UE applies indication of two TCI states.
[image: ]
Figure 1: A potential issue for STxMP after BFR and before TCI indication
Proposal 1: For STxMP, UE shall expect the SRS resource set indicator in DCI should indicate either ‘00’ or ‘01’ after 28 symbols after UE receives the BFR response for cell-specific BFR and before the UE applies indication of two TCI states.

Multi-DCI based STxMP
Power sharing for two scheduled PUSCHs
For mDCI based STxMP, it is possible that the gNB schedules the two PUSCHs overlaps in time domain. Then the total transmission power in overlapped symbols may exceed the maximum transmission power as shown in Figure 3. When determining the transmission power for the PUSCH scheduled by the first DCI, the UE may or may not have decoded the second DCI, then it may or may not be able to determine the transmission power for the first scheduled PUSCH with regard to the second scheduled PUSCH. The UE may not be able to perform the dynamic power sharing for the two scheduled PUSCH, since the UE may not be able to “look ahead” a potential second scheduled PUSCH when determining the transmission power for the first scheduled PUSCH. Therefore, the semi-static power sharing across panels should be supported.
[image: ]
Figure 2: A potential issue for power sharing for two scheduled PUSCHs in mDCI mode
Proposal 2: Support semi-static power sharing across the panels.

UCI multiplexing
In RAN1 #113, the following on UCI multiplexing was agreed. 
	Agreement
For case that one PUCCH overlaps with two overlapped PUSCHs in multi-DCI based STxMP PUSCH+PUSCH, support the following revised Option 3:
· (Revised) Option 3: 
· When joint HARQ-ACK feedback is configured or when the UCI does not include HARQ-ACK, the legacy PUSCH priority order for UCI multiplexing is first applied and if at last, there are two PUSCHs with the same start time in one same CC, the UCI is multiplexed in the PUSCH associated with CORESET pool index value 0
· When separate HARQ-ACK feedback is configured, when the UCI includes HARQ-ACK, the UCI is multiplexed into the PUSCH associated with the same TRP. And among the PUSCHs associated with the same TRP, the legacy PUSCH priority order for UCI multiplexing is applied. 
· The PUSCH and PUCCH associated with same CORESETPoolIndex are associated the same TRP. 
· For a PUCCH including HARQ-ACK, the UE does not expect this PUCCH to overlap with PUSCH(s) with different CORESETPoolIndex value but not overlap with a PUSCH with the same CORESETPoolIndex value.




The highlighted part introduces a scheduling restriction that the gNB’s scheduling should not cause a UE scheduled with one PUCCH overlaps with a PUSCH associated with a different CORESETPoolIndex. However, it is hard for the gNB to predict the DCI decoding status in the UE side. The gNB may schedule two PUSCHs by two DCIs, but UE may fail to decode one of the DCIs, which could cause the error case happens, as shown in Figure 4. Then similar to other “UE expect” like behavior, UE may assume this case is caused by an incorrect gNB configuration, and the UE may trigger the error configuration handling procedure.
[image: ]
Figure 3: A potential issue for DCI miss detection which causes the error case
Then, it is necessary to clarify the agreements on whether it also contains the DCI miss detection case. Thus, the gNB should “predict” the DCI decoding status and the gNB’s scheduling should make sure the UE is always able to decode the DCIs correctly. Then if this case happens, the UE would trigger the incorrect configuration handling procedure. Another possible interpretation is that the UE cannot trigger incorrect configuration handling procedure, but it can choose any scheme to transmit the remaining PUCCH or PUSCH.
Proposal 3: Clarify the UE behavior if it detects one PUCCH overlaps with only one PUSCH from a different CORESETPoolIndex based on one of the following options:
· Option 1: UE triggers incorrect configuration handling procedure 
· The gNB’s scheduling should “predict” the DCI decoding status to avoid this case or the gNB should not schedule two PUSCHs overlapped with a PUCCH
· Option 2: UE should not trigger the incorrect configuration handling procedure, and can transmit the PUCCH/PUSCH based on its own implementation

Further, in the agreement, the highlighted sentence above on UCI multiplexing constraints is defined for separate HARQ-ACK feedback mode and when HARQ-ACK is included in the UCI. Currently, the UCI multiplexing scheme for separate HARQ mode is defined as Figure 4. The UE behavior for UCI multiplexing is still unclear for separate HARQ-ACK feedback mode and when HARQ-ACK is not included in the UCI and a PUCCH from TRP 1 overlaps with a PUSCH from TRP 2. One simple way is that regardless of whether the PUSCH is associated with the same TRP or different TRP from the PUCCH, UE multiplexes the UCI on the PUSCH.
[image: ]
Figure 4: Current UCI multiplexing scheme for STxMP for separate HARQ mode
Proposal 4: If separate HARQ-ACK feedback is configured and the UCI does not include HARQ-ACK, when PUCCH with the UCI overlaps with only one PUSCH, regardless of whether the PUSCH is associated with the same TRP or different TRP from the PUCCH, UE multiplexes the UCI on the PUSCH.

DFT-s-OFDM waveform
Currently, the dynamic waveform switching is supported in UL coverage enhancement. The UE feature for mDCI is also under discussion. It is necessary to clarify whether DFT-s-OFDM waveform is supported for mDCI or not. Otherwise, other agenda item cannot continue their discussion.  
Proposal 5: Clarify whether DFT-s-OFDM waveform is supported for mDCI based PUSCH.
· If DFT-s-OFDM waveform is supported, corresponding UE feature should be introduced and clarify whether dynamic waveform switching for STxMP is supported
Beam report
In RAN1 #112b, the following on beam report has been agreed.
	Agreement
To enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission, support the system to configure the UE to report one of the followings:
· Alt1: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Alt2: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
· Supporting Alt1 and/or Alt2 is subject to UE capability




In addition to the simultaneous transmission from multiple Tx beams, another important information is whether the Tx beams are overlapping or not. If the Tx beams are not overlapping, the maximum EIRP could be the maximum value of the EIRPs for each Tx beam. If the Tx beams are overlapping, the maximum EIRP could be the sum of the EIRPs for each Tx beam. Therefore, the Pcmax for each panel could depend on whether the UL Tx beams are overlapping or not. Then it is necessary for the UE to report whether the UL Tx beams are overlapping or not for each reported group of CRIs/SSBRIs.
Proposal 6: To facilitate the Pcmax configuration for each panel, support the UE to report whether the UL Tx beams are overlapping or not for each reported group of CRIs/SSBRIs for Rel-18 group based beam report.

UE assistance information for STxMP
Currently, for UE power saving, a UE can report the UE assistance information indicating the UE preferred maximum number of layers as shown below. 
	UEAssistanceInformation-v1610-IEs ::= SEQUENCE {
    idc-Assistance-r16                  IDC-Assistance-r16                  OPTIONAL,
    drx-Preference-r16                  DRX-Preference-r16                  OPTIONAL,
    maxBW-Preference-r16                MaxBW-Preference-r16                OPTIONAL,
    maxCC-Preference-r16                MaxCC-Preference-r16                OPTIONAL,
    maxMIMO-LayerPreference-r16         MaxMIMO-LayerPreference-r16         OPTIONAL,
    minSchedulingOffsetPreference-r16   MinSchedulingOffsetPreference-r16   OPTIONAL,
    releasePreference-r16               ReleasePreference-r16               OPTIONAL,
    sl-UE-AssistanceInformationNR-r16   SL-UE-AssistanceInformationNR-r16   OPTIONAL,
    referenceTimeInfoPreference-r16     BOOLEAN                             OPTIONAL,
    nonCriticalExtension                UEAssistanceInformation-v1700-IEs   OPTIONAL
}
MaxMIMO-LayerPreference-r16 ::=     SEQUENCE {
    reducedMaxMIMO-LayersFR1-r16        SEQUENCE {
        reducedMIMO-LayersFR1-DL-r16        INTEGER (1..8),
        reducedMIMO-LayersFR1-UL-r16        INTEGER (1..4)
    } OPTIONAL,
    reducedMaxMIMO-LayersFR2-r16        SEQUENCE {
        reducedMIMO-LayersFR2-DL-r16        INTEGER (1..8),
        reducedMIMO-LayersFR2-UL-r16        INTEGER (1..4)
    } OPTIONAL
}




When STxMP is configured, the network can configure the maximum number of layers per panel for STxMP and maximum number of layers for sTRP operation. Then, current UE assistance information becomes unclear on whether it indicates the UE preference for sTRP operation or STxMP operation. Further a single indicator cannot support the UE to report the preferred number of layers per panel for STxMP and maximum number of layers for sTRP operation. Therefore, it is better to introduce a reduced MIMO layers per panel for FR2 and the existing reducedMIMO-LayersFR2-UL indicates the UE preferred number of layers for sTRP operation.
Proposal 7: Clarify that the existing reducedMIMO-LayersFR2-UL in UE assistance information indicates the UE preferred number of layers for sTRP operation 
· Introduce a reduced MIMO layers per panel for STxMP in UE assistance information 
· Send an LS to RAN2 on the extended UE assistance information


Conclusion
In this contribution, we provided discussion on STxMP enhancement. Based on the discussion, the following proposals have been achieved.
Proposal 1: For STxMP, UE shall expect the SRS resource set indicator in DCI should indicate either ‘00’ or ‘01’ after 28 symbols after UE receives the BFR response for cell-specific BFR and before the UE applies indication of two TCI states.
Proposal 2: Support semi-static power sharing across the panels.
Proposal 3: Clarify the UE behavior if it detects one PUCCH overlaps with only one PUSCH from a different CORESETPoolIndex based on one of the following options:
· Option 1: UE triggers incorrect configuration handling procedure 
· The gNB’s scheduling should “predict” the DCI decoding status to avoid this case or the gNB should not schedule two PUSCHs overlapped with a PUCCH
· Option 2: UE should not trigger the incorrect configuration handling procedure, and can transmit the PUCCH/PUSCH based on its own implementation
Proposal 4: If separate HARQ-ACK feedback is configured and the UCI does not include HARQ-ACK, when PUCCH with the UCI overlaps with only one PUSCH, regardless of whether the PUSCH is associated with the same TRP or different TRP from the PUCCH, UE multiplexes the UCI on the PUSCH.
Proposal 5: Clarify whether DFT-s-OFDM waveform is supported for mDCI based PUSCH.
· If DFT-s-OFDM waveform is supported, clarify whether dynamic waveform switching for STxMP is supported
Proposal 6: To facilitate the Pcmax configuration for each panel, support the UE to report whether the UL Tx beams are overlapping or not for each reported group of CRIs/SSBRIs for Rel-18 group based beam report.
Proposal 7: Clarify that the existing reducedMIMO-LayersFR2-UL in UE assistance information indicates the UE preferred number of layers for sTRP operation 
· Introduce a reduced MIMO layers per panel for STxMP in UE assistance information 
· Send an LS to RAN2 on the extended UE assistance information

image6.emf



Fr
eq



ue
nc



y



Time



PUSCH 1 scheduled by  DCI 1
(CORESET Pool 0)



PUCCH
(CORESET Pool 1)



PUSCH 2 scheduled by DCI 2
(CORESET Pool 1)



Beam



Scheduled PUSCH and PUCCH at the network side



UE fails to decode DCI 1 



Scheduled PUSCH and PUCCH after DCI decoding at the UE side
(UE determines it as an error case)



Fr
eq



ue
nc



y



Time



PUCCH
(CORESET Pool 1)



PUSCH 2 scheduled by DCI 2
(CORESET Pool 1)



Beam











image7.emf



If HARQ-ACK is included 
in the UCI



If PUCCH overlaps with 
PUSCH associated with 



one TRP only



Multiplex UCI on the 
PUSCH



Multiplex UCI on the 
PUSCH associated with 
CORESETPoolIndex 0



If the PUCCH and PUSCH 
are associated with the 



same CORESETPoolIndex



Error case Undefined



If HARQ-ACK is included 
in the UCI



Multiplex UCI on the PUSCH 
associated with the same 



CORESETPoolIndex as the PUCCH



Yes



Yes No



No



Yes No



Yes No











image1.png




image2.png




image3.png




image4.emf



BFR response



28 symbols



Apply the new 
beam to all PUSCH



TCI indication with 
2 TCI states



Action time for the 
indicated 2 TCI states



A single beam is applied to PUSCH
UE is unable to support STxMP











image5.emf



PUSCH



Fr
eq



ue
nc



y



Time
Beam PUSCH



D
C
ID



C
I



M
ax



im
um



 tr
an



sm
is



si
on



 p
ow



er
 p



er
 U



E



Time



Time



Total transmission power exceeds the maximum transmission power











