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1. [bookmark: _Ref521334010]Introduction
In this contribution, we provide several TPs on remaining issues of Rel-18 NR MIMO Evolution.
2. Discussion
2.1 CSI enhancement
TP1:
Reason for change:
In TS 38.331, the RRC parameter tdCQI-r18 is used to identify the number of TD CQIs (X) in each SB and ref slot(s) + ref W2(s) with field tdCQI. However, in TS 38.214, a parameter named TDCQI is used, which is not aligned with the one in TS 38.331.
Summary of change:
Change the RRC parameter TDCQI to tdCQI in TS 38.214 to be aligned with the one specified in TS 38.331.
Consequence if not approved:
RRC parameter for the number of TD CQIs (X) is misaligned between TS38.214 and TS38.331.
Proposal 1: Adopt the following TP for the number of TD CQIs (X) in TS38.214:
	5.2.1.4.2	 Report quantity configurations
<Unrelated parts are omitted>
-	The UE is configured by higher layer parameter TDCQI tdCQI to report  CQIs for each subband in the CSI reporting band, if cqi-FormatIndicator is set to 'subbandCQI', or   CQIs for the entire CSI reporting band, if cqi-FormatIndicator is set to 'widebandCQI'. For , the second CQI includes a 4-bit wideband CQI index and, if subband CQI reporting is configured, a 2-bit subband CQI index, calculated independently from the first CQI, as described in Clause 5.2.2.1, and the two CQIs are reported in the same CSI report. 
-	If the higher layer parameter TDCQI tdCQI is set to '1-1',  and the CQI is associated with slot  and the precoder matrices for slot interval .
-	If the higher layer parameter TDCQI tdCQI is set to '1-2',  and the CQI is associated with slot  and the precoder matrices for slot interval  and with slot  and the precoder matrices for slot interval .
-	If the higher layer parameter TDCQI tdCQI is set to '2', . The first CQI is associated with slot  and the precoder matrices for slot interval . The second CQI is associated with slot  and the precoder matrices for slot interval .
<Unrelated parts are omitted>
[bookmark: _Toc11352132][bookmark: _Toc20318022][bookmark: _Toc27299920][bookmark: _Toc29673191][bookmark: _Toc29673332][bookmark: _Toc29674325][bookmark: _Toc36645555][bookmark: _Toc45810600][bookmark: _Toc162184943]5.2.3	CSI reporting using PUSCH
<Unrelated parts are omitted>
-	For Enhanced Type II for predicted PMI with  (see Clause 5.2.2.2.10), Part 1 contains RI (if reported), the CQI (if the higher layer parameter TDCQI tdCQI is set to '1-1' or '1-2') or the first CQI (if the higher layer parameter TDCQI tdCQI is set to '2') and the total number of reported non-zero amplitude coefficients across layers. The fields of Part 1 – RI (if reported), CQI, and the total number of reported non-zero amplitude coefficients across layers – are separately encoded. Part 2 contains the second CQI (if the higher layer parameter TDCQItdCQI  is set to '2') and the PMI of the Enhanced Type II for predicted PMI with . Part 1 and 2 are separately encoded.
<Unrelated parts are omitted>



TP2:
Reason for change:
In TS 38.331, the RRC parameter typeII-RI-Restriction-r18 is used to identify the restriction for RI with field typeII-RI-Restriction. However, in TS 38.214, a parameter named typeII-Doppler-RI-Restriction-r18 is used, which is not aligned with the one in TS 38.331.
Summary of change:
Change the RRC parameter typeII-Doppler-RI-Restriction-r18 to typeII-RI-Restriction in TS 38.214 to be aligned with the one specified in TS 38.331.
Consequence if not approved:
RRC parameter for the restriction for RI is misaligned between TS38.214 and TS38.331.
Proposal 2: Adopt the following TP for the restriction for RI in TS38.214:
	5.2.2.2.10	Enhanced Type II codebook for predicted PMI
<Unrelated parts are omitted>
-	The values of ,  and  are determined by the higher layer parameter paramCombination-Doppler-r18, where the mapping is given in Table 5.2.2.2.10-1.
-	The UE is not expected to be configured with paramCombination-Doppler-r18 equal to
-	4, 5, 6, 7, 8, or 9 when ,
-	8 or 9 when 
-	8 or 9 when higher layer parameter typeII-Doppler-RI-Restriction-r18 typeII-RI-Restriction is configured with  for any .
-	8 or 9 when .
Table 5.2.2.2.10-1: Codebook parameter configurations for   and 
	paramCombination-Doppler-r18
	
	
	

	
	
	
	
	

	1
	2
	1/8 
	1/16 
	¼ 

	2
	2
	¼ 
	1/8
	½ 

	3
	4
	¼ 
	1/8 
	¼ 

	4
	4
	¼ 
	¼ 
	¼ 

	5
	4
	¼ 
	¼ 
	½ 

	6
	4
	¼ 
	¼ 
	¾

	7
	4
	½ 
	¼ 
	½ 

	8
	6
	¼ 
	- 
	½ 

	9
	6
	¼ 
	-
	¾ 



-	The value of  is configured with the higher-layer parameter numberOfPMI-SubbandsPerCQI-Subband-Doppler-r18, where  and the corresponding value of  are defined as in clause 5.2.2.2.5.
-	The UE shall report the RI value  according to the configured higher layer parameter typeII-Doppler-RI-Restriction-r18 typeII-RI-Restriction. The UE shall not report . The bitmap parameter typeII-Doppler-RI-Restriction-r18 typeII-RI-Restriction forms the bit sequence  where  is the LSB and  is the MSB. When  is zero, , PMI and RI reporting are not allowed to correspond to any precoder associated with  layers.
<Unrelated parts are omitted>


2.2 UL precoding indication for multi-panel transmission
TP1:
Reason for change:
For enabling M-DCI based multiple panel transmissions, the RRC parameter used in TS 38.212 is enableSTx2PofmDCI. However, in TS 38.331, the parameter used for such function is sTx-2Panel. They are not aligned.
Summary of change:
Change the name of RRC parameter enableSTx2PofmDCI to sTx-2Panel in TS 38.212.
Consequences if not approved:
The RRC parameter for triggering M-DCI based multi panel transmissions is misaligned between TS 38.212 and TS 38.331.
Proposal 3: Adopt the following TP for UL precoding indication for multi-panel transmission in section 7.3.1.1.2 and section 7.3.1.1.3 of TS 38.212:
	7.3.1.1.2	Format 0_1
<Unrelated parts are omitted>
	SRS resource indicator -number of bits determined by the following: 

-	 bits according to Tables 7.3.1.1.2-28/28A/29/29B/30/30B/31/31B/31C/31D/31E/31F if the higher layer parameter txConfig = nonCodebook, where 

-	 is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, 
-	 is the number of configured SRS resources in the SRS resource set associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_1, if the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs, and is provided sTx-2PanelenableSTx2PofmDCI,
-	otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'nonCodeBook', 
and
-	if UE supports operation with maxMIMO-Layers and the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured, 
-	Lmax is given by max{maxMIMO-Layers, maxMIMO-LayersforSdm} if maxMIMO-LayersforSdm is configured  
-	Lmax is given by max{maxMIMO-Layers, maxMIMO-LayersforSfn} if maxMIMO-LayersforSfn is configured 
-	Lmax is given by maxMIMO-Layers otherwise
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.

-	 bits according to Tables 7.3.1.1.2-32, 7.3.1.1.2-32A and 7.3.1.1.2-32B if the higher layer parameter txConfig = codebook, where 

-	 is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, 
-	 is the number of configured SRS resources in the SRS resource set associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_1, if the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs, and is provided sTx-2PanelenableSTx2PofmDCI,
-	otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook'.
When the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs, and is provided sTx-2PanelenableSTx2PofmDCI,  and there are two SRS resource sets configured by srs-ResourceSetToAddModList and associated with usage of value 'codebook' or 'nonCodeBook', the first SRS resource set is associated with coresetPoolIndex value 0 and the second SRS resource set is associated with coresetPoolIndex value 1, where the first and the second SRS resource sets are respectively the ones with lower and higher srs-ResourceSetId of the two SRS resources sets.
<Unrelated parts are omitted>
When the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs, and is provided sTx-2PanelenableSTx2PofmDCI, and there are two SRS resource sets configured by srs-ResourceSetToAddModList and associated with usage of value 'codebook' or 'nonCodeBook', the Precoding information and number of layers field is associated with the SRS resource set that is associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_1.
<Unrelated parts are omitted>
7.3.1.1.3	Format 0_2
<Unrelated parts are omitted>
SRS resource indicator - number of bits determined by the following:'
-	 bits according to Tables 7.3.1.1.2-28/28A/29/29B/30/30B/31/31B if the higher layer parameter txConfig = nonCodebook, where 
-	 is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, 
-	 is the number of configured SRS resources in the SRS resource set associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_2, if the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs, and is provided sTx-2PanelenableSTx2PofmDCI,
-	otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'nonCodeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set, or in the SRS resource set with lower srs-ResourceSetId of two SRS resources sets, configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'nonCodeBook', except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList', 
and
-	if UE supports operation with maxMIMO-LayersDCI-0-2 and the higher layer parameter maxMIMO-LayersDCI-0-2 of PUSCH-ServingCellConfig of the serving cell is configured, 
-	Lmax is given by max{maxMIMO-LayersDCI-0-2, maxMIMO-LayersforSdmDCI-0-2} if maxMIMO-LayersforSdmDCI-0-2 is configured  
-	Lmax is given by max{maxMIMO-LayersDCI-0-2, maxMIMO-LayersforSfnDCI-0-2} if maxMIMO-LayersforSfnDCI-0-2 is configured 
-	Lmax is given by maxMIMO-LayersDCI-0-2 otherwise
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.
-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where 
-	 is the number of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present, 
-	 is the number of configured SRS resources in the SRS resource set associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_2, if the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs, and is provided sTx-2PanelenableSTx2PofmDCI,
-	otherwise  is the number of configured SRS resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value 'codeBook', where the SRS resource set is composed of the first  SRS resources together with other configurations in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codeBook', except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'.
When the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs, and is provided sTx-2PanelenableSTx2PofmDCI, and there are two SRS resource sets configured by srs-ResourceSetToAddModListDCI-0-2 and associated with usage of value 'codebook' or 'nonCodeBook', the first SRS resource set is associated with coresetPoolIndex value 0 and the second SRS resource set is associated with coresetPoolIndex value 1, where the first and the second SRS resource sets are respectively the ones with lower and higher srs-ResourceSetId of the two SRS resources sets, and the first and second SRS resource sets are composed of the first  SRS resources together with other configurations in the first and second SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codebook' or 'nonCodeBook', respectively, except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'.
<Unrelated parts are omitted>
When the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for the first CORESETs, and is provided coresetPoolIndex with value 1 for the second CORESETs, and is provided sTx-2PanelenableSTx2PofmDCI, and there are two SRS resource sets configured by srs-ResourceSetToAddModListDCI-0-2 and associated with usage of value 'codebook' or 'nonCodeBook', the Precoding information and number of layers field is associated with the SRS resource set that is associated with the coresetPoolIndex value for the CORESET used for the PDCCH carrying the DCI format 0_2.
<Unrelated parts are omitted>



TP2:
Reason for change:
For enabling M-DCI based multiple panel transmissions, the RRC parameter used in TS38.213 is enableSTx2PofmDCI. However, in TS 38.331, the parameter used for such function is sTx-2Panel. They are not aligned.
Summary of change:
Change the name of RRC parameter enableSTx2PofmDCI to sTx-2Panel in TS 38.213.
Consequences if not approved:
The RRC parameter for triggering M-DCI based multi panel transmissions is misaligned between TS 38.213 and TS 38.331.
Proposal 4: Adopt the following TP for UL precoding indication for multi-panel transmission in section 4.2, section 9 and section 9.2.5 of TS 38.213:
	4.2	Transmission timing adjustments
<Unrelated parts are omitted>
For operation with single TAG on a serving cell, if two adjacent slots overlap due to a TA command or due to update of  or , when applicable, the latter slot is reduced in duration relative to the former slot. The UE does not change  during an actual transmission time window for a PUSCH or a PUCCH transmission [6, TS 38.214]. If the UE is not provided sTx-2PanelenableSTx2PofMDCI and operates with two TAGs on a serving cell, the UE does not expect transmissions associated with different TAGs to overlap unless the UE indicates XYZ; if the UE indicates XYZ, the UE reduces in duration a latter transmission using a first TAG to avoid overlapping with a former transmission using a second TAG.
<Unrelated parts are omitted>

9	UE procedure for reporting control information
<Unrelated parts are omitted>
A DCI format indicating a SPS PDSCH release, or SCell dormancy without scheduling a PDSCH reception, or indicating a TCI state update without scheduling PDSCH reception, is referred to as a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception. 
For the remaining of this clause, when a UE 
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs, and is provided coresetPoolIndex with a value of 1 for second CORESETs, on active DL BWPs of serving cells, and
-	is provided sTx-2PanelenableSTx2PofmDCI
the UE separately determines and resolves time overlapping among first PUSCH transmissions that use respective first spatial domain filters corresponding to first TCI-State or TCI-UL-State associated with the first CORESETs, and among second PUSCH transmissions that use respective second spatial domain filters corresponding to second TCI-State or TCI-UL-State associated with the second CORESETs.
<Unrelated parts are omitted>
The UE determines the PUSCH for UCI multiplexing by applying the following procedure on the candidate PUSCHs as described in this clause:
-	If the UE is provided sTx-2PanelenableSTx2PofmDCI, is provided ackNackFeedbackMode = separate, and would multiplex UCI that includes HARQ-ACK information in a PUSCH, candidate PUSCHs for the UCI multiplexing are the ones associated with same coresetPoolIndex value as for a PUCCH transmission with the HARQ-ACK information. 
-	If the candidate PUSCHs that include first PUSCHs that are scheduled by DCI formats and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the candidate PUSCHs, and the candidate PUSCHs fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 
-	If the UE would multiplex UCI in one of the candidate PUSCHs and the UE does not multiplex aperiodic CSI in any of the candidate PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in clause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot. If the UE is provided sTx-2PanelenableSTx2PofmDCI, is provided ackNackFeedbackMode = joint or the UCI does not include HARQ-ACK information, and the UE would transmit two PUSCHs in the slot that start at a same symbol on the serving cell with smallest ServCellIndex and fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the PUSCH from the two PUSCHs associated with CORESETs that the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0.
If a UE transmits a PUSCH over one or more slots or multiple PUSCHs over one or more slots that are scheduled by a DCI format, and the UE would transmit a PUCCH with HARQ-ACK and/or CSI information over a single slot that overlaps with the PUSCH transmission in the one or more slots, and the PUSCH transmission in the one or more slots fulfills the conditions in clause 9.2.5 for multiplexing the HARQ-ACK and/or CSI information, the UE multiplexes the HARQ-ACK and/or CSI information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK and/or CSI information in the PUSCH transmission in a slot from the one or more slots if the UE would not transmit a single-slot PUCCH with HARQ-ACK and/or CSI information in the slot in case the PUSCH transmission was absent.
<Unrelated parts are omitted>

9.2.5	UE procedure for reporting multiple UCI types
<Unrelated parts are omitted>
A UE does not expect a PUCCH or a PUSCH that is in response to a DCI format detection to overlap with any other PUCCH or PUSCH that does not satisfy the above timing conditions.
A UE that
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
does not expect a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the first CORESETs to overlap in time with a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the second CORESETs if the UE is not provided sTx-2PanelenableSTx2PofmDCI; else, if the UE is provided sTx-2PanelenableSTx2PofmDCI, the UE does not expect to transmit a PUCCH that includes HARQ-ACK information and is associated with either the first or the second CORESETs to overlap with a PUSCH transmission associated with either the second or the first CORESETs and not overlap with a PUSCH transmission associated with either the first or the second CORESETs, respectively. 
<Unrelated parts are omitted>



TP3:
Reason for change:
For enabling M-DCI based multiple panel transmissions, the RRC parameter used in TS 38.214 is enableSTx2PofmDCI. However, in TS 38.331, the parameter used for such function is sTx-2Panel. They are not aligned.
Summary of change:
Change the name of RRC parameter enableSTx2PofmDCI to sTx-2Panel in TS 38.214.
Consequences if not approved:
The RRC parameter for triggering M-DCI based multi panel transmissions is misaligned between TS 38.214 and TS 38.331.
Proposal 5: Adopt the following TP for UL precoding indication for multi-panel transmission in section 5.2.5 and section 6.1 of TS 38.214:
	5.2.5	Priority rules for CSI reports
<Unrelated parts are omitted>
For two overlapping PUSCHs, the priority rules in this clause are applied for physical channels with same priority index according to clause 9 in [6, TS 38.213] if a UE is not configured with sTx-2PanelenableSTx2PofmDCI or 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 sTx-2PanelenableSTx2PofmDCI and the two overlapping PUSCHs are associated with same value of coresetPoolIndex.
<Unrelated parts are omitted>

6.1.	UE procedure for transmitting the physical uplink shared channel
<Unrelated parts are omitted>
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 sTx-2PanelenableSTx2PofmDCI is configured and PDCCH-Config  contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell, 
<Unrelated parts are omitted>
When a UE is configured with higher layer parameter sTx-2PanelenableSTx2PofmDCI and PDCCH-Config contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell, 
-	the UE is expected to be configured with two SRS resource sets with usage 'codebook' or 'nonCodeBook' in srs-ResourceSetToAddModList
-	if the UE is configured to monitor DCI format 0_2 and there is only one SRS resource sets configured by srs-ResourceSetToAddModListDCI-0-2 and associated with usage 'codebook' or 'nonCodeBook', the UE monitors only coresetPoolIndex configured with value 0. 
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 sTx-2PanelenableSTx2PofmDCI, or is provided sTx-2PanelenableSTx2PofmDCI and the two PUSCHs are associated with the same coresetPoolIndex value.
<Unrelated parts are omitted>


3 Conclusions
In this contribution, we provided several TPs on CSI enhancement and UL STxMP for Rel-18 MIMO, as shown in Section 2.
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