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Introduction
In the paper, we discuss the remaining RRC issue on MIMO.
1. How to refer to multi-TRP multi-DCI in the UL BWP fields to corresponding DL BWP where the coresetPoolIndex is configured. 
2. Miscellaneous corrections.
Discussion
[bookmark: _Hlk142252059][bookmark: _GoBack]Parameters for multi-TRP operations on UL BWP
For multi-TRP operation, NW configures coresetPoolIndex on a DL BWP to indicate whether multi-DCI mulit-TRP is applied. 
	coresetPoolIndex
The index of the CORESET pool for this CORESET as specified in TS 38.213 [13] (clauses 9 and 10) and TS 38.214 [19] (clauses 5.1 and 6.1). If the field is absent, the UE applies the value 0.


In RAN1 specification TS 38.213, multi-DCI and singel-DCI mulit-TRP operations are described as follows.
“if a UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell”.
“if a UE is not provided coresetPoolIndex value of 1 for any CORESET, or is provided coresetPoolIndex value of 1 for all CORESETs on an active DL BWP of a serving cell”.
In Rel-18, several parameters for UL BWP are configured depending on whether multi-DCI multi-TRP is configured or not, as listed below. However, coresetPoolIndex is configured for a DL BWP. How to link to the parameter configured for a UL BWP is not clear. Here, we discuss each parameter specifically.
1. S952: applyIndicatedTCI-State in ConfiguredGrantConfig
	ConfiguredGrantConfig field descriptions

	[bookmark: _Hlk162515829]applyIndicatedTCI-State
[bookmark: OLE_LINK3]This field indicates, for PUSCH transmission(s) corresponding a Type1-CG configuration, if UE applies the first, the second or both "indicated" UL only TCI or joint TCI as specified in TS 38.214 [19], clause 5.1.5. If more than one value for the field coresetPoolIndex is configured in IE controlResourceSet for the BWP, the value 'first' corresponds to the "indicated" joint/UL TCI states specific to coresetPoolIndex value 0 and the value 'second' correspond to the coresetPoolIndex value 1, respectively. In this case, network does not configure the value 'both'.


The same description exists in TS38.214 clause 6.1: 
“-	If the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, the first and the second indicated TCI states correspond to the indicated TCI-States or TCI-UL-States specific to coresetPoolIndex value 0 and value 1, respectively, and applyIndicatedTCIState does not indicate both of the indicated TCI states to be applied for the PUSCH transmission. ”
No additional information is needed in RRC field, so we suggest to remove the same description in the RRC field. 
Proposal 1: [S952] For applyIndicatedTCI-State in ConfiguredGrantConfig, remove “If more than one value for the field coresetPoolIndex is configured in IE controlResourceSet for the BWP, the value 'first' corresponds to the "indicated" joint/UL TCI states specific to coresetPoolIndex value 0 and the value 'second' correspond to the coresetPoolIndex value 1, respectively. In this case, network does not configure the value 'both'.”.
2. S953: applyIndicatedTCI-State in PUCCH-Resource
	PUCCH-Resource, PUCCH-ResourceExt field descriptions

	applyIndicatedTCI-State
This field indicates, for PUCCH transmission(s) corresponding to this PUCCH resource, if UE applies the first, the second or both "indicated" UL only TCI or joint TCI as specified in TS 38.213 9.2.2. For PUCCH resources belonging to a PUCCH group, network configures same value. If more than one value for the field coresetPoolIndex is configured in IE controlResourceSet for the BWP, the value 'first' corresponds to the "indicated" joint/UL TCI states specific to coresetPoolIndex value 0 and the value 'second' corresponds to the value 1, respectively. In this case, network does not configure the value 'both'.


In TS 38.213 clause 9.2.2, the highlighted part is mentioned as follows. 
“-	an indicated apply-IndicatedTCIState, if provided
-	if apply-IndicatedTCIState = 'first', the UE transmits a PUCCH using a spatial domain filter corresponding to a first TCI-State or TCI-UL-State 
-	if apply-IndicatedTCIState = 'second', the UE transmits a PUCCH using a spatial domain filter corresponding to second TCI-State or TCI-UL-State 
-	if apply-IndicatedTCIState = 'both', the UE transmits a PUCCH using respective first and second spatial domain filters corresponding to the first and the second TCI-State or TCI-UL-State 
If the UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on an active DL BWP of a serving cell, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on the active DL BWP of the serving cells,
the first and second TCI-State or TCI-UL-State are specific to the first and second CORESETs, respectively.”
TS 38.213 specifies how the parameter is applied for a PUCCH transmission on a UL BWP when coresetPoolIndex is configured for an active BWP, so we don’t need to repeat in the field description. 
Proposal 2: [S953] For applyIndicatedTCI-State in PUCCH-Resource, remove “If more than one value for the field coresetPoolIndex is configured in IE controlResourceSet for the BWP, the value 'first' corresponds to the "indicated" joint/UL TCI states specific to coresetPoolIndex value 0 and the value 'second' corresponds to the value 1, respectively. In this case, network does not configure the value 'both'.”.
3. E229: applyIndicatedTCI-State in PUSCH-Resource
	[bookmark: _Hlk160187365]PUSCH-Config field descriptions

	[bookmark: _Hlk160187339]applyIndicatedTCI-State
This field indicates, for a PUSCH transmission, if UE applies the first or the second "indicated" UL only TCI or joint TCI as specified in TS 38.214 [19], clause 6.1. This field is absent if more than one value for the field coresetPoolIndex is configured in controlResourceSet for a DL BWP used with this UL BWP. 


The relevant description in TS 38.214 is as follows. 
[bookmark: _Hlk162527786]“When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State is having two indicated TCI states, and only one SRS resource set is configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'noncodebook', the PUSCH transmission occasion(s) scheduled or activated by DCI format 0_1 or 0_2 is associated with the first indicated TCI-States or TCI-UL-States if applies or is associated with the second indicated TCI-States or TCI-UL-States if applies, as indicated by the higher layer parameter applyIndicatedTCIState-r18 configured by PUSCH-Config.”
It is observed that in RAN1 specification, the applyIndicatedTCIState-r18 configured by PUSCH-Config is applied when only one SRS resource set is configured, and coresetPoolIndex is not mentioned. Thus, we suggest to remove the current sentence and update the field description. 
Proposal 3: [E229] For applyIndicatedTCIState-r18 in PUSCH-Config, remove the sentence in the fields description “This field is absent if more than one value for the field coresetPoolIndex is configured in controlResourceSet for a DL BWP used with this UL BWP.”, and revise the field description as follows. 
	PUSCH-Config field descriptions

	applyIndicatedTCI-State
This field indicates, for a PUSCH transmission, if UE applies the first or the second "indicated" UL only TCI or joint TCI for PUSCH transmission when only one SRS resource set is configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook',  as specified in TS 38.214 [19], clause 6.1. This field is absent if more than one value for the field coresetPoolIndex is configured in controlResourceSet for a DL BWP used with this UL BWP. 


4. S954: applyIndicatedTCI-State in SRS-ResourceSet
	SRS-ResourceSet, SRS-PosResourceSet field descriptions

	applyIndicatedTCI-State
This field indicates, for an SRS-ResourceSet, if UE applies the first or the second "indicated" UL only TCI or joint TCI as specified in TS 38.214 [19], clause 6.2.1. If more than one value for the field coresetPoolIndex is configured in IE controlResourceSet for the BWP, the value 'first' corresponds to the "indicated" joint/UL TCI states specific to coresetPoolIndex value 0 and the value 'second' correspond to the value 1, respectively. When UE is configured with two SRS resource sets with usage set to Codebook or nonCodebook, network does not configure the first set with value 'second' or second set with value 'first'.


In TS 38.214 clause 6.2.1, the same description exists: 
“When the UE is configured dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-States or TCI-UL-States, and if the UE is configured with [[followUnifiedTCI-StateSRS]] to, a periodic, semi-persistent or aperiodic SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'codebook', 'nonCodebook' or 'antennaSwitching' or to an aperiodic SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'beamManagement' 
-	The UE may be configured by higher layer parameter applyIndicatedTCIState to the SRS resource set to indicate whether the UE shall apply the first or the second indicated TCI-State or TCI-UL-State to the SRS resource set. 
-	When a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, the first and second indicated TCI-States or TCI-UL-States correspond to the indicated TCI-States or TCI-UL-States specific to coresetPoolIndex value 0 and value 1, respectively. 
-	When a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, and the aperiodic SRS resource set which is not configured with higher layer parameter applyIndicatedTCIState and the aperiodic SRS resource set is triggered by PDCCH on a CORESET associated with a coresetPoolIndex value, the UE shall apply the indicated TCI-State or TCI-UL-State specific to the coresetPoolIndex value to the aperiodic SRS resource set. 
-	When two SRS resource sets with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'nonCodebook' are configured, the UE does not expect that the first indicated TCI-State or TCI-UL-State is applied to the second SRS resource set and that the second indicated TCI-State or TCI-UL-State is applied to the first SRS resource set.” 
No additional information is needed in RRC field, so we suggest to remove the same description in the RRC field. 
[bookmark: _Hlk163047973]Proposal 4: [S954] For applyIndicatedTCI-State in SRS-ResourceSet, remove “If more than one value for the field coresetPoolIndex is configured in IE controlResourceSet for the BWP, the value 'first' corresponds to the "indicated" joint/UL TCI states specific to coresetPoolIndex value 0 and the value 'second' correspond to the value 1, respectively. When UE is configured with two SRS resource sets with usage set to Codebook or nonCodebook, network does not configure the first set with value 'second' or second set with value 'first'.”.
5. S955: multi-DCI multi-TRP STxMP with PUSCH+PUSCH
	sTx-2Panel
Parameter to enable PUSCH+PUSCH multiple panel simultaneous uplink transmission in multi-DCI based mTRP system. When this paramater is configured,  more than one value for the field coresetPoolIndex are configured and two SRS resource sets for codebook or noncodebook  are configured.


In TS 38.214 clause 6, the relevant descriptions for multi-DCI multi-TRP STxMP are as follows.
“When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'nonCodebook' and higher layer parameter enableSTx2PofmDCI is configured and PDCCH-Config  contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell, ”
Based on the above observation, we suggest to remove the current description of corestPoolIndex for fields multipanelSchemeSDM, multipanelSFN, and sTx-2Panel. We provide one example to revise the description.
Proposal 5: [S955] Revise the description of fields sTx-2Panel as follows.
	sTx-2Panel
Configures PUSCH+PUSCH multiple panel simultaneous uplink transmission when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook' and PDCCH-Config contains more than one value for the field coresetPoolIndex in ControlResourceSet for the active BWP, as specified in TS 38.214 clause 6.in multi-DCI based mTRP system. When this paramater is configured,  more than one value for the field coresetPoolIndex are configured and two SRS resource sets for codebook or noncodebook  are configured.


6. Multi-TRP STxMP with multi-panel scheme(C515, C516, E228)
	multipanelSchemeSDM
Configures UE with a multiple panel simultaneous uplink transmission SDM scheme for PUSCH.Network does not configure multipanelSchemeSDM with multipanelSchemeSFN. When this paramater is configured, more than one value for the field coresetPoolIndex  are configured and two SRS resource sets for codebook or noncodebook are configured.

	multipanelSchemeSFN
Configures UE with a multiple panel simultaneous uplink transmission SFN scheme for PUSCH. Network does not configure multipanelSchemeSFN with multipanelSchemeSDM. When this paramater is configured, more than one value for the field coresetPoolIndex are configured and two SRS resource sets for codebook or noncodebook are configured.


As specified in TS 38.300 clause 6.12, multipanelSchemeSDM and multipanelSchemeSFN are applied only for single-DCI multi-TRP operation, sTx-2Panel is applied for multi-DCI multi-TRP operation.
“For single-DCI multi-TRP Simultaneous Transmission with Multi-Panel (STxMP) Spatial Domain Multiplexing (SDM) PUSCH transmission, different layers of one PUSCH are separately transmitted towards two TRPs. For single-DCI multi-TRP STxMP SFN PUSCH transmission, same layers of one PUSCH are transmitted towards two TRPs. For multi-DCI based multi-TRP STxMP PUSCH+PUSCH transmission, two PUSCHs are transmitted towards two TRPs. For single-DCI multi-TRP STxMP SFN PUCCH transmission, one PUCCH is transmitted towards two TRPs.”
In TS 38.214 clause 6, the relevant descriptions for single-DCI multi-TRP STxMP is as follows.
“When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-States or TCI-UL-States, and two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'noncodebook', for PUSCH repetition Type A or Type B as described above, or for PUSCH transmission when the higher layer parameter multipanelScheme is set to 'SDMscheme' or 'SFNscheme', the association of the first and second indicated joint/UL TCI states to PUSCH transmission occasions or to corresponding PUSCH antenna ports is determined as follows:”
Based on the above observation, we suggest to remove the current description of corestPoolIndex for fields multipanelSchemeSDM, multipanelSFN. We provide one example to revise the description.
Proposal 6: [C515, C516, E228] Revise the description of fields multipanelSchemeSDM, multipanelSFN as follows.
	multipanelSchemeSDM
Configures UE with a multiple panel simultaneous uplink transmission SDM scheme for PUSCH when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook' for PUSCH transmission and PDCCH-Config contains no more than one value for the field coresetPoolIndex in ControlResourceSet for the active BWP, as specified in TS 38.214 clause 6.Network does not configure multipanelSchemeSDM with multipanelSchemeSFN. When this paramater is configured, more than one value for the field coresetPoolIndex  are configured and two SRS resource sets for codebook or noncodebook are configured.

	multipanelSchemeSFN
Configures UE with a multiple panel simultaneous uplink transmission SFN scheme for PUSCH when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook' for PUSCH transmission and PDCCH-Config contains no more than one value for the field coresetPoolIndex in ControlResourceSet for the active BWP, as specified in TS 38.214 clause 6. Network does not configure multipanelSchemeSFN with multipanelSchemeSDM. When this paramater is configured, more than one value for the field coresetPoolIndex are configured and two SRS resource sets for codebook or noncodebook are configured.


S956, S957
	valueOfN-CJT-r18
Field describes the size of the window of FD basis for Rel-18 Type II CJT PS codebook. For M=2, N=2,4 (see TS 38.214 [19], clause 5.2.2.2.9)

	valueOfN-Doppler-r18
Field describes the size of the window of FD basis for Rel-18 Type II Doppler PS codebook. For M=2, N=2,4 (see TS 38.214 [19], clause 5.2.2.2.9)


[bookmark: _Hlk163049273][bookmark: _Hlk163049424]The above highlighted description needs to be aligned with RAN1 feature list, where “FeType-II port selection codebook for multi-TRP CJT” and “FeType-II port selection codebook for Doppler CSI” are used.
Proposal 7: [S956, S957] For description of valueOfN-CJT-r18 and valueOfN-Doppler-r18, replace “Rel-18 Type II CJT PS codebook” and “Rel-18 Type II Doppler PS codebook” by “FeType-II port selection codebook for multi-TRP CJT” and “FeType-II port selection codebook for Doppler CSI”, respectively.
Conclusion
Based on the discussion, we have the following proposals.
Proposal 1: [S952] For applyIndicatedTCI-State in ConfiguredGrantConfig, remove “If more than one value for the field coresetPoolIndex is configured in IE controlResourceSet for the BWP, the value 'first' corresponds to the "indicated" joint/UL TCI states specific to coresetPoolIndex value 0 and the value 'second' correspond to the coresetPoolIndex value 1, respectively. In this case, network does not configure the value 'both'.”.
Proposal 2: [S953] For applyIndicatedTCI-State in PUCCH-Resource, remove “If more than one value for the field coresetPoolIndex is configured in IE controlResourceSet for the BWP, the value 'first' corresponds to the "indicated" joint/UL TCI states specific to coresetPoolIndex value 0 and the value 'second' corresponds to the value 1, respectively. In this case, network does not configure the value 'both'.”.
Proposal 3: [E229] For applyIndicatedTCIState-r18 in PUSCH-Config, remove the sentence in the fields description “This field is absent if more than one value for the field coresetPoolIndex is configured in controlResourceSet for a DL BWP used with this UL BWP.”, and revise the field description as follows. 
	PUSCH-Config field descriptions

	applyIndicatedTCI-State
This field indicates, for a PUSCH transmission, if UE applies the first or the second "indicated" UL only TCI or joint TCI for PUSCH transmission when only one SRS resource set is configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook',  as specified in TS 38.214 [19], clause 6.1. This field is absent if more than one value for the field coresetPoolIndex is configured in controlResourceSet for a DL BWP used with this UL BWP. 


Proposal 4: [S954] For applyIndicatedTCI-State in SRS-ResourceSet, remove “If more than one value for the field coresetPoolIndex is configured in IE controlResourceSet for the BWP, the value 'first' corresponds to the "indicated" joint/UL TCI states specific to coresetPoolIndex value 0 and the value 'second' correspond to the value 1, respectively. When UE is configured with two SRS resource sets with usage set to Codebook or nonCodebook, network does not configure the first set with value 'second' or second set with value 'first'.”.
Proposal 5: [S955] Revise the description of fields sTx-2Panel as follows.
	sTx-2Panel
Configures PUSCH+PUSCH multiple panel simultaneous uplink transmission when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook' and PDCCH-Config contains more than one value for the field coresetPoolIndex in ControlResourceSet for the active BWP, as specified in TS 38.214 clause 6.in multi-DCI based mTRP system. When this paramater is configured,  more than one value for the field coresetPoolIndex are configured and two SRS resource sets for codebook or noncodebook  are configured.



Proposal 6: [C515, C516, E228] Revise the description of fields multipanelSchemeSDM, multipanelSFN as follows.
	multipanelSchemeSDM
Configures UE with a multiple panel simultaneous uplink transmission SDM scheme for PUSCH when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook' for PUSCH transmission and PDCCH-Config contains no more than one value for the field coresetPoolIndex in ControlResourceSet for the active BWP, as specified in TS 38.214 clause 6.Network does not configure multipanelSchemeSDM with multipanelSchemeSFN. When this paramater is configured, more than one value for the field coresetPoolIndex  are configured and two SRS resource sets for codebook or noncodebook are configured.

	multipanelSchemeSFN
Configures UE with a multiple panel simultaneous uplink transmission SFN scheme for PUSCH when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage 'codebook' or 'noncodebook' for PUSCH transmission and PDCCH-Config contains no more than one value for the field coresetPoolIndex in ControlResourceSet for the active BWP, as specified in TS 38.214 clause 6. Network does not configure multipanelSchemeSFN with multipanelSchemeSDM. When this paramater is configured, more than one value for the field coresetPoolIndex are configured and two SRS resource sets for codebook or noncodebook are configured.



Proposal 7: [S956, S957] For description of valueOfN-CJT-r18 and valueOfN-Doppler-r18, replace “Rel-18 Type II CJT PS codebook” and “Rel-18 Type II Doppler PS codebook” by “FeType-II port selection codebook for multi-TRP CJT” and “FeType-II port selection codebook for Doppler CSI”, respectively.
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