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Introduction
This document summarizes remaining issues on Rel-18 STxMP proposed in company contributions of AI 8.1.
Issues
A couple of preliminary remarks on the proposals/issues to be treated (hence included in the FL summaries for discussions):
· Re. proposals to introduce new additional feature, they will not be treated here.
· TPs to only correct obvious typos or align RRC parameter names, they will not be treated and should be proposed to the respective spec editor(s) during the post-RAN1#116-bis draft CR review process. They are classified as “editorial TPs” hence handled by the spec editors (before the company CR phase starts).
TP on Precoding of single-DCI based SDM/SFN scheme in 38.211
Ericsson suggested that it is not captured in 38.211 that in STxMP SDM scheme, different layers of a same PUSCH transmission are mapped to different SRS resource sets, and suggest to discuss how to align 38.211 and 38.214 with respect to precoding and layer split over SRS resource sets for SDM scheme.  ZTE, for the same issue, proposed a TP for TS 38.211 to clarify the mapping between the indicated precoders and PUSCH layers for SDM and SFN scheme.

Reason for change: As specified in TS 38.211, precoding matrix W depends on the number of antenna ports used for PUSCH transmission. However, as specified in TS 38.214, precoders indicated by the first and second TPMIs/SRIs are mapped to different PUSCH antenna ports for single DCI based STxMP PUSCH in SDM/SFN scheme. In this case, it will lead to ambiguity with respect to the formulation of the precoding matrix W for PUSCH transmission of SDM/SFN scheme.
Summary of change:  Clarify the mapping between indicated precoders and PUSCH layers for the PUSCH of STxMP SDM/SFN scheme in TS 38.211.
Consequence if not approved: Specification TS 38.211 has ambiguity on how to apply the precoding of single DCI based STxMP CB/NCB PUSCH transmission in SDM/SFN scheme.
	[bookmark: _Toc36026555][bookmark: _Toc29230296][bookmark: _Toc26459647][bookmark: _Toc51774063][bookmark: _Toc45107394][bookmark: _Toc19796421][bookmark: _Toc153697369]6.3.1.5	Precoding
The block of vectors  shall be precoded according to

where , . The set of antenna ports  shall be determined according to the procedure in [6, TS 38.214]. 
-	When the higher layer parameter multipanelScheme is set to 'SDMScheme', and if codepoint "10" of of SRS Resource Set indicator is indicated, the block of vectors  shall be precoded by the precoder indicated by the first TPMI and the block of vectors  shall be precoded by the precoder indicated by the second TPMI according to the procedure in [6, TS 38.214];
-	When the higher layer parameter multipanelScheme is set to 'SFNScheme', and if codepoint "10" of of SRS Resource Set indicator is indicated, the block of vector  shall be precoded by the precoder indicated by the first TPMI and the precoder indicated by the second TPMI separately according to the procedure in [6, TS 38.214].
For non-codebook-based transmission, the precoding matrix  equals the identity matrix.
For codebook-based transmission, the precoding matrix  depends on the number of antenna ports used for the transmission: 
-	for single-layer transmission on a single antenna port, ;
-	for transmissions using 2, or 4 antenna ports,  is given by Tables 6.3.1.5-1 to 6.3.1.5-7; 
-	for transmissions using 8 antenna ports,  is given by

	where 
-	the subscripts  and  denote the row of the respective matrix;
-	 is given by Table 6.3.1.5-8;
-	the intermediate precoding matrix  is given by Tables 6.3.1.5-9 to  6.3.1.5-24, 6.3.1.5-29 to 6.3.1.5-36, and 6.3.1.5-39 to 6.3.1.5-47 with  representing the all-zero matrix with  rows and  columns;
-	the submatrices  are given by Tables 6.3.1.5-25 to 6.3.1.5-28 and 6.3.1.5-37 to 6.3.1.5-38.
The TPMI index used in the tables above is obtained from the DCI scheduling the uplink transmission or the higher layer parameters according to the procedure in [6, TS 38.214]. 
When the higher-layer parameter txConfig is not configured, the precoding matrix .
<Unchanged parts are omitted>



Proposal 1: Adopt the above text proposal for TS 38.211
	Company 
	Comments

	Mod00
	Please share your views on the issue/proposal

	ZTE
	Support this TP to reach the consistency between TS 38.211 and TS 38.214. Otherwise, it will negatively lead to ambiguity on precoding of STxMP SDM/DFN scheme as elaborated above.

If without this TP, we are sincerely wondering how to understand/derive the precoding matrix W of SDM/SFN scheme based on the current description in TS 38.211? For example, when both of two precoders indicated by the first and second TPMI are 4x1 matrices, and a total of 8 PUSCH antenna ports are used for the PUSCH transmission based on the description in TS 38.214.

	Google
	No strong preference of whether to change the spec or not. But if we want to change it, we think it is better to change the equation by adding two matrix W1 and W2 corresponding to the first and second precoder respectively. Another possible way is to add a general statement as follows:

When the higher layer parameter multipanelScheme is set as ‘SDMScheme” or ‘SFNScheme”, this section is applied to the PUSCH transmission associated with each asscoated SRS resource set respectively. 

In addition, for SFN and SDM, the actual PUSCH ports should be different. Current proposal seems to be incorrect for SFN.

	QC
	This seems to be the repeat of discussions from multiple previous meetings, and also, not very consistent with the agreement we had earlier with the following note that was intended to conclude such discussions:
“Note: No PUSCH precoder modification and/or PUSCH/SRS port re-indexing in the specification is expected.”


	Samsung
	We can support this TP. In current spec (TS 38.211), how to apply indicated two TPMI is not clear. With this TP, the relationship between layer and applied UL precoder can be clearly specified.

	vivo
	It has been discussed in last few meetings, the mapping between PUSCH ports and layers has been depicted clearly in TS 38.214. 

	CATT
	We are supportive to this TP.

	Lenovo
	We are fine with this TP to specify a clear UE behavior to apply the two indicated TPMI for SDM and SFN.

	ZTE
	@Google, thanks for your suggestion, but we think change the equation is not proper duo to the formulation w.r.t how to compose W1 and W2 can be up to UE/gNB implementation. FYI, we were also aware of this change, but we understood the above after discussed with companies in previous meetings. 

@QC, thanks for the follow-up. Regarding your concern based on the Note, please check my response to you in the last meeting as follows, hope that clarifies in this meeting. 
“Regarding QC’s comment, we do not agree this deviates from the note. First, this TP does not modify anything in terms of PUSCH precoder of STxMP SDM/SFN scheme, which is indeed to keep alignment with the description in TS 38.214. Second, this TP does not touch anything of PUSCH/SRS port re-indexing, due to it is to correctly specify the mapping between indicated precoders and PUSCH layers.”

@vivo, as we and Ericsson elaborated, this TP is indeed to reached out the consistency between TS 38.214 and TS 38.211 in terms of the mapping between PUSCH ports and layer. At the very least, the current description in TS 38212 is incorrect to our understanding, i.e., how to understand/derive the precoding matrix W of SDM/SFN scheme based on the current description in TS 38.211?

	Huawei/HiSilicon
	Not necessary. Same view as QC.

	Mod
	We have the following views on 2.1 so far:

· Open/Support: ZTE, Google, Samsung, CATT, Lenovo, 
· Not needed/Not support: QC, vivo, HW, Apple



	New H3C
	No support and share similar view with QC

	Xiaomi
	Not necessary. Same view with QC.

	Apple
	Not support 




TP on maximum number of simultaneous SRS resources for NCB in 38.214
ZTE proposed TP to clarify that when the UE is configured with two SRS resource sets for NCB, the maximum number SRS resources that can be transmitted simultaneously should be number of SRS resources across both SRS resource sets, but not just each single SRS resource set.

Reason for change:  In current specification, up to four SRS resources can be configured in both the first and the second SRS resource set for NCB PUSCH in STxMP SDM/SFN scheme. It means that up to eight SRS resources across two SRS resource sets can be transmitted simultaneously in STxMP SDM/SFN scheme, because current specification states that up to four SRS resources in each SRS resource set can be configured for simultaneous transmission (i.e., by the higher layer parameter maxNumberSimultaneousSRS-ResourceTx). But, at most four-layer based NCB PUSCH across two panels can be transmitted by the UE when STxMP SDM/SFN scheme, because the maximum number of PUSCH layers applied over the first or the second SRS resource set can be set to two. As a result, the maximum number of SRS resources transmitted simultaneously exceeds the maximum number of layers that the UE can support so far.
Summary of change:  Specify that for NCB PUSCH in STxMP SDM/SFN scheme, the maximum number of SRS resources across two SRS resource sets that can be transmitted simultaneously should be limited by the UE capability, i.e., configured by the higher layer parameter maxNumberSimultaneousSRS-ResourceTx.
Consequence if not approved:  The maximum number of SRS resources across two SRS resource sets that can be transmitted simultaneous will wrongly exceed the capability that the UE can support.
	6.1.1.2	Non-Codebook based UL transmission
[bookmark: _Hlk494787623]For non-codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1, DCI format 0_2, DCI format 0_3 or semi-statically configured to operate according to Clause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_1, DCI format 0_2, DCI format 0_3 or semi-statically configured to operate according to Clause 6.1.2.3, the UE can determine its PUSCH precoder(s) and transmission rank based on the SRI(s) when multiple SRS resources are configured, where the SRI(s) is given by one or two SRS resource indicator(s) in DCI according to clause 7.3.1.1.2 and 7.3.1.1.3 of [5, 38.212] for DCI format 0_1 and DCI format 0_2, or the SRI is given by one SRS resource indicator in DCI according to clause 7.3.1.1.4 of [5, 38.212] for DCI format 0_3, or the SRI is given by srs-ResourceIndicator according to clause 6.1.2.3, or SRIs given by srs-ResourceIndicator and srs-ResourceIndicator2 according to clause 6.1.2.3.. The SRS-ResourceSet(s) applicable for PUSCH scheduled by DCI format 0_1 and DCI format 0_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 in SRS-config, respectively. The UE shall use one or multiple SRS resources for SRS transmission, where, in a one or two SRS resource set(s), the maximum number of SRS resources which can be configured to the UE for simultaneous transmission in the same symbol and the maximum number of SRS resources are UE capabilities. The SRS resources transmitted simultaneously occupy the same RBs. For a given CC, multiple SRS resources in a set with usage “nonCodebook” are not expected to be partially overlapped in time. Only one SRS port for each SRS resource is configured. Only one or two SRS resource sets can be configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', and only one or two SRS resource sets can be configured in srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'. 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 'nonCodebook', SRIs are given by the DCI fields of two SRS resource indicators in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2 and the UE applies the indicated SRI(s) to one or more PUSCH repetitions according to the associated SRS resource set of a PUSCH repetition according to clause 6.1.2.1. When two SRS resource sets are configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', SRI is given by the DCI field of one SRS resource indicator in clause 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_3 and the UE applies the indicated SRI to one or more PUSCH repetitions according to the first SRS resource set. The maximum number of SRS resources per SRS resource set that can be configured for non-codebook based uplink transmission is 1, 2, 4 or 8 depending on UE capability. Each of the indicated SRIs in slot n is associated with the most recent transmission of SRS resource(s) of associated SRS resource set identified by the SRI, where the SRS transmission is prior to the PDCCH carrying the SRI. 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 'nonCodebook', the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets.  
<Unchanged parts are omitted>



Proposal 2: Adopt the above text proposal for TS 38.214
	Company 
	Comments

	Mod00
	Please share your views on the issue/proposal

	ZTE
	Support this TP, which is to guarantee the maximum number of simultaneous SRS across two SRS sets for NCB PUSCH is limited to the current UE capability, i.e., up to 4.

	Google
	We are open to consider simultaneous transmission of SRS for CB. But we also need to figure out the power scaling operation, introduce some constraints like the bandwidth of the SRS resources should be the same and only fully overlapping is supported, and add corresponding UE FGs, similar to SRS for NCB.

Current change may not be sufficient.

	QC
	Not support. Maximum number of SRS resources in current spec / UE capability is defined per SRS resource set (and not across SRS resource sets). See component “Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol” of FG 40-6-1a. Hence, the intention of this TP is unclear.

	Samsung
	We are open to discuss this issue. Before this CR, we think discussion on whether to support simultaneous SRS transmission in different SRS resource set is needed. 

	vivo
	We don’t support this TP, simultaneous SRS transmission across SRS resource was raised but no agreements. 

	CATT
	Not support. Agree with vivo. It is agreed that SRS resources from the same SRS resource set to be transmitted simultaneously but it is not agreed that SRS resources from different SRS resource set can be transmitted simultaneously.

	Lenovo
	Not support. SRS+SRS has been discussed for several meetings without any agreement. Suggest to have a conclusion that ‘There is no consensus to support simultaneous SRS transmission across SRS resource in Rel-18.’

	ZTE
	@Google, we think power scaling is the separate issue, which is also needed to the legacy that simultaneously transmitted SRSs for NCB from one SRS resource set. In this sense, this TP can be independently discussed.

@QC, the intention of this TP is to avoid that the maximum number of simultaneous SRS across two SRS sets for NCB PUSCH exceeds the current UE capability, i.e., up to 4. If without this TP, it can be up to 8 as per the component of FG 40-6-1a as you listed above.

@vivo, CATT and Lenovo, this TP is not to optimize that simultaneous SRS transmission across SRS resource sets. Instead, it is to keep the legacy rule in terms of the UE capability of the maximum number of simultaneous SRS across two SRS sets for NCB PUSCH.

	Huawei/HiSilicon
	Not support. Nothing is wrong with the current spec. 

The spec says that the max number of configured SRS resources per set is a UE capability. Why this needs to be changed? That part of the spec doesn’t say anything about the number of actually transmitted SRSs per set which, in fact, would be equal to the number of Tx layers per panel.

	Mod
	We have the following views on 2.2 so far:

· Open/Support: ZTE, Google, Samsung, 
· Not support: QC, vivo, CATT, Lenovo, HW


	New H3C
	No support with same view as CATT and HW

	Xiaomi
	Same view with Vivo and LGE, We are okay to have a conclusion.

	Apple
	Not support, similar view as QC




TP on including SDM/SFN scheme in buffer size for LBRM in 38.212
Google suggested that the buffer size calculation for LBRM shall consider the case of SDM/SFN and proposed TP for TS 38.212 to capture that:

Reason for change:  Currently the buffer size for LBRM is based on the maximum number of layers configured for sTRP operation. However, for SDM/SFN scheme, the NW can configure the maximum number of layers per panel separately. Then, similar to SRI/TPMI indication, the buffer size for LBRM should be based on the maximum number of layers for sTRP and multi-panel operation. 
Summary of change: Clarify that buffer size for LBRM should be based on the maximum number of layers for sTRP and multi-panel operation.
Consequences if not approved: The buffer size for LBRM is not sufficient to support SDM/SFN scheme.

	[bookmark: _Toc146188031][bookmark: _Toc156204666]5.4.2.1	Bit selection




The bit sequence after encoding  from Clause 5.3.2 is written into a circular buffer of length  for the -th coded block, where  is defined in Clause 5.3.2.







For the -th code block, let  if  and  otherwise, where, ,  is determined according to Clause 6.1.4.2 in [6, TS 38.214] for UL-SCH and Clause 5.1.3.2 in [6, TS 38.214] for DL-SCH/PCH, assuming the following:

<omitted text>

For one TB for UL-SCH, or for one TB for DL-SCH/PCH except for DL-SCH with PDSCH scheduled by DCI format 4_0/4_1/4_2:
-	maximum number of layers for one TB for UL-SCH is given by the minimum of X and 4, where:
-	if the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured and if high layer parameter multipanelSchemeSFN or multipanelSchemeSDM is not configured, X is given by that parameter;
-	elseif the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured and if high layer parameter multipanelSchemeSFN is configured, X is given by max{maxMIMO-Layers, maxRankSfn};
-	elseif the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured and if high layer parameter multipanelSchemeSDM is configured, X is given by max{maxMIMO-Layers, 2*maxRankSdm};
-	elseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured and if multipanelScheme is not configured, X is given by the maximum value of maxRank across all BWPs of the serving cell;
-	elseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured and if high layer parameter multipanelSchemeSFN is configured, X is given by max{maxRank, maxRankSfn} across all BWPs of the serving cell;
-	elseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured and if high layer parameter multipanelSchemeSDM is configured, X is given by max{maxRank, 2*maxRankSdm} across all BWPs of the serving cell;
-	otherwise, X is given by the maximum number of layers for PUSCH supported by the UE for the serving cell;






Proposal 3: Adopt the above text proposal for TS 38.212
	Company 
	Comments

	Mod00
	Please share your views on the issue/proposal

	ZTE
	Open to discuss.

	Google
	Support the TP

	QC
	We are open to further discuss this issue. For any change to LBRM-related text at this stage, we have to be careful. In the TP above, the RRC parameters “maxMIMO-LayersforSDM”  and “maxMIMO-LayersforSFN” are not used (these are configured under “PUSCH-ServingCellConfig”, and are not the same as “maxRankSfn” / “maxRankSdm” that are configured per BWP for CB based PUSCH). 

	Samsung
	We can discuss whether updating X is needed first. (maxRank is configured in PUSCH_Config instead of PUSCH-ServingCellConfig)

	Mod
	Update the TP by replacing PUSCH-ServingCellConfig with PUSCH_Config.

	vivo
	Ok to discuss, however not sure if there is an issue since max rank hasn’t changed for SDM or SFN.

	CATT
	Support with modifications. The names of RRC parameters are changed. E.g., multipanelScheme = sfnScheme should be multipanelScheme = multipanelSchemeSFN and multipanelScheme = sdmScheme should be multipanelScheme = multipanelSchemeSDM.

	Lenovo
	We are open to discuss this issue.

	Spreadtrum
	Open to discuss.

	Huawei/HiSilicon
	We are open to further discuss this. However, we think the modification in maximum number of layers for one TB here, would also impact other parts of the specifications including 38.214 6.1.4.2. So, we think we should be careful and make sure that the whole impact is manageable and is worth it.   

	Mod
	We have the following views on 2.3 so far:

· Open/Support: ZTE, Google, QC, Samsung, vivo, CATT, Lenovo, Spreadtrum, HW
· Not support: 

@HW, I checked 6.1.4.2 of 38.214, looks like no impact on it. 

@All: the RRC parameter for configuring SDM or SFN are updated based on the latest 331 according to comments of CATT


	New H3C
	Open to discuss.

	Xiaomi
	Open to discuss.




TP on definition of data rate in 38.214
Google proposed TP for 38.214 to include the STxMP PUSCH+PUSCH case in data rate calculation.

Reason for change: Currently the NW can schedule two PUSCHs overlapped in time domain within a CC. Therefore the maximum data rate per CC should be calculated based on both PUSCHs. Otherwise, the UE would be unnecessarily required to transmit the uplink signal with a higher throughput. 
Summary of change: Clarify that data rate per CC should be calculated based on the overlapped PUSCHs in the overlapped symbols.
Consequences if not approved: The data rate per CC for STxMP PUSCH is unclear.
	[bookmark: _Toc11352150][bookmark: _Toc20318040][bookmark: _Toc27299938][bookmark: _Toc29673212][bookmark: _Toc29673353][bookmark: _Toc29674346][bookmark: _Toc36645576][bookmark: _Toc45810621][bookmark: _Toc155777413]6.1.4	Modulation order, redundancy version and transport block size determination
<omitted text>

For a j-th serving cell, if higher layer parameter processingType2Enabled of PUSCH-ServingCellConfig is configured for the serving cell and set to 'enable', or if at least one IMCS > W for a PUSCH, where W = 28 for MCS tables 5.1.3.1-1 and 5.1.3.1-3, and W = 27 for MCS tables 5.1.3.1-2, 6.1.4.1-1, and 6.1.4.1-2, or if it is an actual repetition for PUSCH repetition Type B, the UE is not required to handle PUSCH transmissions, if the following condition is not satisfied:

where
-	is the number of symbols assigned to the PUSCH(s), which are based on the first symbol of the first PUSCH and the last symbol for the last PUSCH
-	M is the total number of TB in the PUSCH(s)
-	 where  is the numerology of the PUSCH 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Clause 6.2.1 [5, TS 38.212] 
-	C is the total number of code blocks for the transport block defined in Clause 5.2.2 [5, TS 38.212]
-	 is the number of scheduled code blocks for the transport block as defined in Clause 5.4.2.1 [5, TS 38.212] 
-	 [Mbps] is computed as the maximum data rate for a carrier in the frequency band of the serving cell for any signaled band combination and feature set consistent with the serving cell, where the data rate value is given by the formula in Clause 4.1.2 in [13, TS 38.306], including the scaling factor f(i)
-	each actual repetition for PUSCH repetition type B is treated as one PUSCH.





Proposal 4: Adopt the above text proposal for TS 38.214
	Company 
	Comments

	Mod00
	Please share your views on the issue/proposal

	ZTE
	If deemed necessary, this is also needed for Rel-16 MTRP PDSCH+PDSCH.

	Google
	Support the TP. We are also open to modify the R16 part, but it seems that belongs to a different agenda item. If we can fix this issue in R18, it could provide a good reference for the further CR in Rel-16.

	QC
	This TP does not seem to be needed as processing capability 2 is not supported for multi-DCI. See the following note in UE feature list: “Note: Processing capability 2 is not supported in any CC if at least one CC is configured with two values of CORESETPoolIndex.”

	Samsung
	We fail to see a necessity of this TP.

	vivo
	Seems the TP is not needed

	CATT
	Not support. No such agreement is achieved. Also, it is not necessary to jointly calculate two PUSCHs in M-DCI scheme. It can be applied to PUSCHs separately.

	Lenovo
	Seems not necessary.

	Spreadtrum
	This TP is not needed.

	Huawei, HiSilicon
	Not needed.

	Mod
	We have the following views on 2.4 so far:

· Open/Support: Google
· Not support: QC, Samsung, vivo, CATT, Lenovo, Spreadtrum, HW

And ZTE: It is not clear if you support/ok with it or not?

	New H3C
	Not support

	Apple
	Not needed





TP on HARQ process for CG-PUSCH in 38.214
Google proposed TP for TS 38.214 to clarify that the constrains on HARQ process for PUSCH shall be applied to CG-PUSCH too.
Reason for change: Currently it is specified that NW should not schedule a PUSCH by DCI format 0_0/0_1/0_2/0_3 based on the same HARQ process as another PUSCH. For mDCI mode, the CG-PUSCH+CG-PUSCH and CG-PUSCH+DG-PUSCH are supported for STxMP as follows. Then it is unclear whether it is allowed to configure the same HARQ process for the CG-PUSCH+CG-PUSCH and CG-PUSCH+DG-PUSCH. If it is allowed, the UE behavior should be clarified on whether the UE should transmit the UL signal based on the same TB or different TBs.
“two PUSCHs that are fully/partially overlapping in time domain and are fully/partially/non-overlapping in frequency domain can be dynamically scheduled by UL grant(s) in DCI(s) and/or scheduled by configured grant(s) Type 1 or Type 2,”
Summary of change: Clarify that the constrains for HARQ process for PUSCH scheduling is also applied to CG-PUSCH.
Consequences if not approved: UE behavior is unclear when the same HARQ process is configured for CG-PUSCH+CG-PUSCH and CG-PUSCH+DG-PUSCH.
	[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Toc27299926][bookmark: _Toc29673199][bookmark: _Toc29673340][bookmark: _Toc29674333][bookmark: _Toc36645563][bookmark: _Toc45810608][bookmark: _Toc162184951]6.1	UE procedure for transmitting the physical uplink shared channel
<omitted text>
When the UE is scheduled with multiple PUSCHs on a serving cell by a DCI, HARQ process ID indicated by this DCI applies to the first PUSCH not overlapping with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst, HARQ process ID is then incremented by 1 for each subsequent PUSCH(s) in the scheduled order, with modulo operation of nrofHARQ-ProcessesForPUSCH applied if nrofHARQ-ProcessesForPUSCH is provided, or with modulo operation of nrofHARQ-ProcessesForPUSCH-r17 applied if nrofHARQ-ProcessesForPUSCH-r17 is provided, or with modulo operation of 16 applied, otherwise. HARQ process ID is not incremented for PUSCH(s) not transmitted if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. Except for the case when a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell and PDCCHs that schedule two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, for any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i on a scheduling cell,, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i of the scheduling cell. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the PDCCH ending in symbol i, the PDCCH candidate that ends later in time is used. The UE is not expected to be scheduled to transmit another PUSCH by a DCI format 0_0 with CRC scrambled by TC-RNTI, for a given HARQ process with the DCI received before the end of the expected transmission of the last PUSCH for that HARQ process if the latter is scheduled by a DCI format 0_0 with CRC scrambled by TC-RNTI or by an UL grant in RA Response. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1, 0_2 or 0_3 or by configured grant Type 1 or Type 2 scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI for a given HARQ process with the DCI received before the end of the expected transmission of the last PUSCH for that HARQ process if the latter is scheduled by a DCI with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI. 
[bookmark: _Hlk26290630]If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell and PDCCHs that schedule two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, for any two HARQ process IDs  in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH associated with a value of coresetPoolIndex ending in symbol i, the UE can be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH associated with a different value of coresetPoolIndex that ends later than symbol i. 
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, 
-	two PUSCHs that are fully/partially overlapping in time domain and are fully/partially/non-overlapping in frequency domain can be dynamically scheduled by UL grant(s) in DCI(s) and/or scheduled by configured grant(s) Type 1 or Type 2, 
-	if dynamically scheduled by UL grant(s) in DCI(s) or activated by DCI(s) for configured grant Type 2, the DCI field SRS Resource Set Indicator is not present in each of PDCCH 
-	two PUSCHs are associated to different values of coresetPoolIndex where for configured grant Type 1, the association is based on higher layer parameter srs-ResourceSetId in rrc-ConfiguredUplinkGrant that indicates either the first or the second SRS resource set with usage 'codebook' or 'nonCodeBook' in srs-ResourceSetToAddModList
-	the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets
-	the UE expects maxNrofPorts in PTRS-UplinkConfig to be configured as one if UL PT-RS is configured. 




Proposal 5: Adopt the above text proposal for TS 38.214
	Company 
	Comments

	Mod00
	Please share your views on the issue/proposal

	ZTE
	To our understanding, this issue can be avoided by gNB implementation, which is different from DG PUSCH + DG PUSCH.

	Google
	Support. This sentence is from UE implementation perspective, where UE does not expect such case happen. We cannot understand the comment from ZTE and why CG-PUSCH is different from DG-PUSCH.

	QC
	Not support. Intention of the TP is unclear. How “scrambled by C-RNTI” is related to the added text “or by configured grant Type 1 or Type 2”? Also, the relationship to STxMP is unclear. For CG, the procedures defined in 38.321 (e.g., timer) ensure that a CG with a given HARQ ID is not transmitted if the timer for that HARQ ID is running (Timer starts based on DG transmitted with the same HARQ ID or the DCI that scheduled a DG with the same HARQ ID). We do not think there is any new issue as a result of STxMP. 

	Samsung
	We fail to see a necessity of this TP.

	vivo
	We fail to see a necessity of this TP.

	CATT
	Open to discuss but fail to see the necessity.

	Lenovo
	We fail to see a necessity of this TP.

	Spreadtrum
	This TP is not necessary.

	Huawei, HiSilicon
	We fail to understand  the TP is trying to solve what problem in STxMP. We are open to see more clarification about this TP though.

	Mod
	We have the following views on 2.5 so far:

· Open/Support: Google, 
· Not support/not needed: ZTE, QC, Samsung, vivo, CATT, Lenovo, Spreadtrum



	New H3C
	Not support

	Apple
	Do not support




TP on UCI multiplexing of Mdci PUSCH+PUSCH in 38.213
Google proposed that current specification does not cover the CG-PUSCH case in the specification of UCI multiplexing for multi-DCI based STxMP.

Reason for change: In RAN1 #113, an agreement on UCI multiplexing for Mdci mode was reached. But It seems current spec only considers the DG-PUSCH, as it mentions the PUSCH associated with a CORESET. Then it is unclear whether CG-PUSCH is included or not, where the CG-PUSCH should be associated with a CORESETPoolIndex instead of a COERSET.
Summary of change: Clarify that the constrains for UCI multiplexing also include CG-PUSCH.
Consequences if not approved: It is unclear whether CG-PUSCH is included or not for current constrains on UCI multiplexing rule for STxMP
	[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417][bookmark: _Toc29894852][bookmark: _Toc29899151][bookmark: _Toc29899569][bookmark: _Toc29917306][bookmark: _Toc36498180][bookmark: _Toc45699206][bookmark: _Toc161999133]9.2.5	UE procedure for reporting multiple UCI types
<omitted text>
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 enableSTx2PofmDCI; else, if the UE is provided enableSTx2PofmDCI, 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 coresetPoolIndex with a value of 1 second or the coresetPoolIndex with a value of 0 first CORESETs and not overlap with a PUSCH transmission associated with either the coresetPoolIndex with a value of 0 first or the coresetPoolIndex with a value of 1second CORESETs, respectively. 





Proposal 6: Adopt the above text proposal for TS 38.213
	Company 
	Comments

	Mod00
	Please share your views on the issue/proposal

	ZTE
	To our understanding, the current spec is clear due to the first two bullets already described that the first and second CORESETs are associated to coresetPoolIndex with values of 0 and 1, respectively.

	Google
	Just to clarify based on ZTE’s comments, current spec mentioned PUSCH associated with a CORESET, but for CG-PUSCH, there is no associated CORESET. That’s why we introduce such change to clarify that CG-PUSCH is not precluded.

	QC
	This seems ok to us.

	Samsung
	Since the intention of the above paragraph is to clarify the overlapping case only when “PUSCH is triggered by a detection of DCI format in a PDCCH”. Hence, Type-1 CG PUSCH is precluded, so the TP is not needed. Also, in the spec, first CORESETs and second CORESETs are already explained. No need to explain again:
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

	Mod
	I had some offline discussion with companies and I think one of the key issues here is whether there exist association between Type 1 CG PUSCH and coresetPoolIndex values? Per the design in 8111, the Type 1 CG PUSCH can be configured to follow the 1st TCI state, the 2nd TCI state or both. And On the other hand, the 1st TCI state and 2nd TCI state correspond to the indicated TCI state specific to coresetPoolIndex value 0 or 1, as described in 214.
[image: ]
According to that, can we conclude that a Type 1 CG PUSCH is associated with coresetPoolindex value 0 or 1 indirectly through TCI state?

	Vivo
	Ok with the TP

	CATT
	We are fine with this TP. 

	Lenovo
	We are fine with this TP to capture the CG-PUSCH on UCI multiplexing for mDCI mode.

	Spreadtrum
	Agree with FL’s clarification, i.e. the association is indirect through TCI state.

	Huawei, HiSilicon
	Not support. 
As ZTE mentioned, it is clarified that first and second CORESETs are associated with coresetpoolindex0 and 1, respectively. We don’t see how changing first and second CORESET to coresetPoolIndex with a value of 0 and 1, would resolve any problem. 

	Mod
	We have the following views on 2.6 so far:

· Open/Support: Google, QC, vivo, CATT, Lenovo, Spreadtrum, 
· Not support/not needed: ZTE, Samsung, HW



	New H3C
	Open to discuss

	Xiaomi
	We are fine with the TP.

	Apple
	Do not support, similar view as Samsung




TP on PUSCH configuration for multi-DCI based mTRP in 38.214
Ericsson proposed TP that capture the UL/DL BWP linking for applyIndicatedTCI-State, multipanelSchemeSDM, multipanelSchemeSFN and sTx-2Panel in 38.214.

Reason for change: RAN1 has introduced the following fields in the PUSCH configuration:  applyIndicatedTCI-State,  multipanelSchemeSDM, multipanelSchemeSFN and sTx-2Panel. The first three parameters can only be configured with single-DCI transmission, whereas the last parameter can only be configured with multi-DCI transmission. RAN2 has attempted to capture this in 38.331 as configuration restrictions, but since the coresetPoolIndex is configured in a DL BWP and PUSCH in an UL BWP, it becomes difficult to formulate this accurately, since RRC configuration restrictions should be based on RRC configuration only, and not on dynamic signaling. Also, there is no relation between DL and UL BWPs.
Summary of change: the UL/DL BWP linking for applyIndicatedTCI-State, multipanelSchemeSDM, multipanelSchemeSFN and sTx-2Panel are captured in 38.214.
Consequences if not approved: The configuration restriction on those parameters is not accurately captured in specification.
	[bookmark: _Toc11352134][bookmark: _Toc20318024][bookmark: _Toc27299922][bookmark: _Toc29673193][bookmark: _Toc29673334][bookmark: _Toc29674327][bookmark: _Toc36645557][bookmark: _Toc45810602][bookmark: _Toc162184945]5.2.5	Priority rules for CSI reports
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 different ControlResourceSet in the active DL BWP and the UE is configured with sTx-2PanelenableSTx2PofmDCI and the two overlapping PUSCHs are associated with same value of coresetPoolIndex.
<Unchanged parts omitted>
6.1	UE procedure for transmitting the physical uplink shared channel
PUSCH transmission(s) can be dynamically scheduled by an UL grant in a DCI, or the transmission can correspond to a configured grant Type 1 or Type 2. The configured grant Type 1 PUSCH transmission is semi-statically configured to operate upon the reception of higher layer parameter of configuredGrantConfig including rrc-ConfiguredUplinkGrant without the detection of an UL grant in a DCI. The configured grant Type 2 PUSCH transmission is semi-persistently scheduled by an UL grant in a valid activation DCI according to clause 10.2 of [6, TS 38.213] after the reception of higher layer parameter configuredGrantConfig not including rrc-ConfiguredUplinkGrant. If configuredGrantConfigToAddModList is configured, more than one configured grant configuration of configured grant Type 1 and/or configured grant Type 2 may be active at the same time on an active BWP of a serving cell.
The UE can be configured with a list of up to 64 TCI-UL-State configurations within the higher layer parameter BWP-UplinkDedicated. Each TCI-UL-State configuration contains a parameter for configuring one reference signal, if applicable, for determining UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS.
If a UE is configured by higher layer parameter PDCCH-Config that contains ControlResourceSets with two different values of coresetPoolIndex for the active BWP of a serving cell, or if a UE is configured with SSB-MTC-AddtionalPCI and with PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, and if the UE is configured with [twoTAGs] and is configured with dl-OrJointTCI-StateList or TCI-UL-State for a serving cell, each TCI-State or TCI-UL-State is associated with a [TAG-ID] for determining timing adjustment for a corresponding UL transmission as described in Clause 4.2 of [6, TS 38.213]. The UE does not expect that TCI-states or TCI-UL-States associated with one coresetPoolIndex to correspond to two TAGs.
[bookmark: _Hlk48575656]For the PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant activated by DCI format 0_0 or 0_1, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, maxRank-n8, scaling of UCI-OnPUSCH, which are provided by pusch-Config. A configured grant PUSCH can be transmitted with at most 4 layers. For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_2, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubsetDCI-0-2, maxRankDCI-0-2, scaling of UCI-OnPUSCH, resourceAllocationType1GranularityDCI-0-2 provided by pusch-Config. If the UE is provided with transformPrecoder in configuredGrantConfig, the UE applies the higher layer parameter tp-pi2BPSK, if provided in pusch-Config, according to the procedure described in clause 6.1.4 for the PUSCH transmission corresponding to a configured grant. 
When the UE is configured dl-OrJointTCI-StateList or ul-TCI-StateList, the UE shall perform PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant or a dynamic grant according to the spatial relation, if applicable, with a reference to the RS for determining UL Tx spatial filter. The RS is determined based on an RS configured with qcl-Type set to 'typeD' of the indicated TCI-State or an RS in the indicated TCI-UL-State. The reference RS in the indicated TCI-State can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info. The reference RS in the indicated TCI-UL-State can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, an SRS resource in an SRS resource set with the higher layer parameter usage set to 'beamManagement', or SS/PBCH block associated with the same or different PCI from the PCI of the serving cell. When nrofSlotsInCG-Period is configured for Type 1 configured grant or Type 2 configured grant, HARQ process ID for the first configured PUSCH grant and each subsequent valid configured PUSCH grant within a periodicity of the configuration is determined as in clause 5.4.1 of [10, TS 38.321], where a valid configured PUSCH grant is the one not colliding  with the DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, and not colliding with a symbol(s) of an SS/PBCH block with index provided by ssb-PositionsInBurst as described in clause 11.1 of [6, TS 38.213].
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-States or TCI-UL-States, 
-	a UE having a PUSCH transmission scheduled or activated by DCI format 0_0 should apply the first indicated TCI state to the PUSCH transmission, 
-	a UE configured with a PUSCH transmission corresponding to a Type 1 configured grant is expected to be configured with the higher layer parameter applyIndicatedTCI-State indicating the first, the second or both of the indicated TCI states to be applied for the PUSCH transmission. If 'both' TCI states are indicated, the UE should apply the first indicated TCI state to the PUSCH transmission occasion(s) or the PUSCH antenna port(s) associated with the first SRS resource set for CB/NCB transmission, and the second indicated TCI state to the PUSCH transmission occasion(s) or the PUSCH antenna port(s) associated with the second SRS resource set for CB/NCB transmission; otherwise the UE should apply either the 'first' or 'second' indicated TCI state to all PUSCH transmission occasions.
-	If the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets in the active DL BWP, 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 applyIndicatedTCI-State does not indicate both of the indicated TCI states to be applied for the PUSCH transmission
For the PUSCH retransmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, the parameters in pusch-Config are applied for the PUSCH transmission except for p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex described in clause 7.1 of [6, TS 38.213], mcs-Table, mcs-TableTransformPrecoder described in clause 6.1.4.1 and transformPrecoder described in clause 6.1.3.
For a UE configured with two uplinks in a serving cell, PUSCH retransmission for a TB on the serving cell is not expected to be on a different uplink than the uplink used for the PUSCH initial transmission of that TB.
A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1, 0_2 or 0_3 transmit the corresponding PUSCH as indicated by that DCI unless the UE does not generate a transport block as described in [10, TS38.321]. Upon detection of a DCI format 0_1 or 0_2  with 'UL-SCH indicator' set to '0' and with a non-zero 'CSI request' where the associated reportQuantity in CSI-ReportConfig set to 'none' for all CSI report(s) triggered by 'CSI request' in this DCI format 0_1 or 0_2, the UE ignores all fields in this DCI except the 'CSI request' and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1 or 0_2. Upon detection of a DCI format 0_3 with 'UL-SCH indicator' set to '0' and with a non-zero 'CSI request' where the associated reportQuantity in CSI-ReportConfig set to 'none' for all CSI report(s) triggered by 'CSI request' in this DCI format 0_3, the UE ignores all fields for the scheduled cell with the smallest serving cell index in this DCI except the 'CSI request' and the UE shall not transmit the corresponding PUSCH on the serving cell with the smallest serving cell index as indicated by this DCI format 0_3. 
When the UE is scheduled with multiple PUSCHs on a serving cell by a DCI, HARQ process ID indicated by this DCI applies to the first PUSCH not overlapping with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst, HARQ process ID is then incremented by 1 for each subsequent PUSCH(s) in the scheduled order, with modulo operation of nrofHARQ-ProcessesForPUSCH applied if nrofHARQ-ProcessesForPUSCH is provided, or with modulo operation of nrofHARQ-ProcessesForPUSCH-r17 applied if nrofHARQ-ProcessesForPUSCH-r17 is provided, or with modulo operation of 16 applied, otherwise. HARQ process ID is not incremented for PUSCH(s) not transmitted if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. Except for the case when a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell and PDCCHs that schedule two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, for any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i on a scheduling cell,, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i of the scheduling cell. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the PDCCH ending in symbol i, the PDCCH candidate that ends later in time is used. The UE is not expected to be scheduled to transmit another PUSCH by a DCI format 0_0 with CRC scrambled by TC-RNTI, for a given HARQ process with the DCI received before the end of the expected transmission of the last PUSCH for that HARQ process if the latter is scheduled by a DCI format 0_0 with CRC scrambled by TC-RNTI or by an UL grant in RA Response. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1, 0_2 or 0_3 scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI for a given HARQ process with the DCI received before the end of the expected transmission of the last PUSCH for that HARQ process if the latter is scheduled by a DCI with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI. 
If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell and PDCCHs that schedule two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, for any two HARQ process IDs  in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH associated with a value of coresetPoolIndex ending in symbol i, the UE can be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH associated with a different value of coresetPoolIndex that ends later than symbol i. 
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 DL BWP of a serving cell, 
-	two PUSCHs that are fully/partially overlapping in time domain and are fully/partially/non-overlapping in frequency domain can be dynamically scheduled by UL grant(s) in DCI(s) and/or scheduled by configured grant(s) Type 1 or Type 2, 
-	if dynamically scheduled by UL grant(s) in DCI(s) or activated by DCI(s) for configured grant Type 2, the DCI field SRS Resource Set Indicator is not present in each of PDCCH 
-	two PUSCHs are associated to different values of coresetPoolIndex where for configured grant Type 1, the association is based on higher layer parameter srs-ResourceSetId in rrc-ConfiguredUplinkGrant that indicates either the first or the second SRS resource set with usage 'codebook' or 'nonCodeBook' in srs-ResourceSetToAddModList
-	the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets
-	the UE expects maxNrofPorts in PTRS-UplinkConfig to be configured as one if UL PT-RS is configured. 
[bookmark: _Hlk163739475]When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State 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', and the higher layer parameter multipanelSchemeSDM or multiPanelSchemeSFN is configured is set to '‘SDMscheme'’ or '‘SFNscheme'’, and the higher layer parameter rrc-ConfiguredUplinkGrant does not contain srs-ResourceIndicator2 or precodingAndNumberOfLayers2, the PUSCH transmission occasion(s) is associated with the first SRS resource set if the first indicated TCI-States or TCI-UL-States applies and is associated with the second SRS resource set if the second indicated TCI-States or TCI-UL-States applies.
The UE does not expect to be configured with multiPanelSchemeSDM or multiPanelSchemeSFN if the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets in the active DL BWP. 
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and 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 applyIndicatedTC-IState-r18 configured by PUSCH-Config.
When a UE is configured with higher layer parameter sTx-2Panel enableSTx2PofmDCI and PDCCH-Config contains two different values of coresetPoolIndex in ControlResourceSet for the active DL 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 CORESETs associated with coresetPoolIndex value 0. 
<Unchanged parts omitted>



Proposal 7: Adopt the above text proposal for TS 38.214
	Company 
	Comments

	Mod00
	Please share your views on the issue/proposal

	ZTE
	We are fine to the parts of alignment of RRC names, i.e., the follows provided in [3].

	Parameter name in 38.214
	Parameter name in 38.331

	applyIndicateTCIState
	applyIndicatedTCI-State

	enableSTx2PofmDCI
	[bookmark: _Hlk162445530]sTx-2Panel

	multipanelScheme
	multipanelSchemeSDM and multipanelSchemeSFN




	Google
	OK with the changes

	QC
	The TP seems to be ok to us.

	Samsung
	We are Okay for the TP, except the following part:

The UE does not expect to be configured with multiPanelSchemeSDM or multiPanelSchemeSFN if the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets in the active DL BWP. 

This part precludes simultaneous configuration of single-DCI and multi-DCI based multi-TRP schemes, which are obviously precluded. Hence this part is not needed.



	vivo
	OK with this TP.

	CATT
	Fine to support.

	Lenovo
	Fine with this TP.

	Huawei, HiSilicon
	OK with the RRC parameter name alignment but we agree with Samsung that the three lines precluding simultaneous configuration of SFN/SDM and mDCI is not required. We think it is clear that such simultaneous configuration of sDCI and mDCI schemes is prohibited and if we want to further clarify the issue here, there are so many other parts of the spec that such clarification should be made.

	Mod
	We have the following views on 2.7 so far:

· Ok/Support: Google, QC, vivo, CATT, Lenovo
· Partially Ok: Samsung, ZTE, HW



	Xiaomi
	Ok with the TP.



New UE FG for waveform combination of mDCI based PUSCH
Google proposed that for mDCI based PUSCH, current spec does not preclude the DFT-s-OFDM waveform. Therefore, it is necessary to introduce a UE capability for DFT-s-OFDM+DFT-s-OFDM based mDCI PUSCH. Further, with regard to dynamic waveform switching, the waveform combination of DFT-s-OFDM+CP-OFDM waveform based mDCI PUSCH are not precluded by spec either. Therefore, for such hidden UE features, it is better to introduce the corresponding UE FGs

So Google proposed to introduce a new UE FG for this:

Proposal 8: Introduce the following UE FG for waveform combination for mDCI based PUSCH
	40. NR_MIMO_evo_DL_UL
	40-6-7
	Waveform combination for multi-DCI based PUSCH
	Supported waveform combination for multi-DCI based PUSCH in addition to CP-OFDM+CP-OFDM
	40-6-3a, 40-6-3b
	Yes
	N/A
	Only multi-DCI PUSCH based on CP-OFDM+CP-OFDM is supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

Candidate value: {‘DFT-s-OFDM+DFT-s-OFDM’, ‘DFT-s-OFDM+CP-OFDM’}




	Company 
	Comments

	Mod00
	Please share your views on this issue

	Google
	For the hidden feature for DFT-s-OFDM+DFT-s-OFDM and DFT-s-OFDM+CP-OFDM, we failed to add the FGs. 

Just to clarify the reason to propose this in this agenda item, according to the principle announced by Ralf, new UE FGs should be discussed in each agenda item first and then go to UE feature agenda item.

	QC
	We are ok with adding this FG. We should also add an FG for SFN (support of DFT-s-OFDM for SFN scheme). We have the same understanding with Google that irrespective of whether this FG is agreed or not, current RAN1 spec already supports DFT-s for multi-DCI and SFN schemes. Hence, it is better to have this FGs rather than mandating all UEs to support these. 

	Samsung
	Our understanding is that this issue has been discussed many times during Rel-18 MIMO, but there has been no outcome, i.e., no consensus. Hence, since a certain UE feature can be discussed based on the corresponding agreement, and this is a maintenance phase, we don’t think that further discussion on this issue is needed.

	Mod
	Indeed, the related issue has been discussed quite a few times but can not reach consensus on any conclusion during Rel18.

	vivo
	OK to discuss.

	CATT
	Not support. Agree with Samsung. There is no agreement to support such combination.

	Lenovo
	OK to discuss.

	ZTE
	Tend to share the same to Samsung and FL, this was discussed in Rel-18 MIMO session but without enhancement. Hence, we think it is not needed.

	Spreadtrum
	There is no need to discuss this issue again in the maintenance phase.

	Mod
	We have the following views on 2.8 so far:

· Ok/Support: Google, QC, vivo, Lenovo
· Not support: Samsung, CATT, ZTE, Spreadtrum


	New H3C
	Not support

	Xiaomi
	Ok to discuss.

	Apple
	Do not support



Proposals for Online Discussion
Proposal 3: Adopt the following text proposal for TS 38.212
Reason for change:  Currently the buffer size for LBRM is based on the maximum number of layers configured for sTRP operation. However, for SDM/SFN scheme, the NW can configure the maximum number of layers per panel separately. Then, similar to SRI/TPMI indication, the buffer size for LBRM should be based on the maximum number of layers for sTRP and multi-panel operation. 
Summary of change: Clarify that buffer size for LBRM should be based on the maximum number of layers for sTRP and multi-panel operation.
Consequences if not approved: The buffer size for LBRM is not sufficient to support SDM/SFN scheme.
	5.4.2.1	Bit selection




The bit sequence after encoding  from Clause 5.3.2 is written into a circular buffer of length  for the -th coded block, where  is defined in Clause 5.3.2.







For the -th code block, let  if  and  otherwise, where, ,  is determined according to Clause 6.1.4.2 in [6, TS 38.214] for UL-SCH and Clause 5.1.3.2 in [6, TS 38.214] for DL-SCH/PCH, assuming the following:
<omitted text>
For one TB for UL-SCH, or for one TB for DL-SCH/PCH except for DL-SCH with PDSCH scheduled by DCI format 4_0/4_1/4_2:
-	maximum number of layers for one TB for UL-SCH is given by the minimum of X and 4, where:
-	if the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured and if high layer parameter multipanelSchemeSFN or multipanelSchemeSDM is not configured, X is given by that parameter;
-	elseif the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured and if high layer parameter multipanelSchemeSFN is configured, X is given by max{maxMIMO-Layers, maxRankSfn};
-	elseif the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured and if high layer parameter multipanelSchemeSDM is configured, X is given by max{maxMIMO-Layers, 2*maxRankSdm};
-	elseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured and if multipanelScheme is not configured, X is given by the maximum value of maxRank across all BWPs of the serving cell;
-	elseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured and if high layer parameter multipanelSchemeSFN is configured, X is given by max{maxRank, maxRankSfn} across all BWPs of the serving cell;
-	elseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured and if high layer parameter multipanelSchemeSDM is configured, X is given by max{maxRank, 2*maxRankSdm} across all BWPs of the serving cell;
-	otherwise, X is given by the maximum number of layers for PUSCH supported by the UE for the serving cell;








Proposal 6: Adopt the following text proposal for TS 38.213
Reason for change: In RAN1 #113, an agreement on UCI multiplexing for Mdci mode was reached. But It seems current spec only considers the DG-PUSCH, as it mentions the PUSCH associated with a CORESET. Then it is unclear whether CG-PUSCH is included or not, where the CG-PUSCH should be associated with a CORESETPoolIndex instead of a COERSET.
Summary of change: Clarify that the constrains for UCI multiplexing also include CG-PUSCH.
Consequences if not approved: It is unclear whether CG-PUSCH is included or not for current constrains on UCI multiplexing rule for STxMP
	9.2.5	UE procedure for reporting multiple UCI types
<omitted text>
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 enableSTx2PofmDCI; else, if the UE is provided enableSTx2PofmDCI, 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 coresetPoolIndex with a value of 1 second or the coresetPoolIndex with a value of 0 first CORESETs and not overlap with a PUSCH transmission associated with either the coresetPoolIndex with a value of 0 first or the coresetPoolIndex with a value of 1second CORESETs, respectively. 




· Open to dicuss/Support: Google, QC, vivo, CATT, Lenovo, Spreadtrum, 
· Not support/not needed: ZTE, Samsung, HW, Apple, 


Proposal 7: Adopt the following text proposal for TS 38.214
Reason for change: RAN1 has introduced the following fields in the PUSCH configuration:  applyIndicatedTCI-State,  multipanelSchemeSDM, multipanelSchemeSFN and sTx-2Panel. The first three parameters can only be configured with single-DCI transmission, whereas the last parameter can only be configured with multi-DCI transmission. RAN2 has attempted to capture this in 38.331 as configuration restrictions, but since the coresetPoolIndex is configured in a DL BWP and PUSCH in an UL BWP, it becomes difficult to formulate this accurately, since RRC configuration restrictions should be based on RRC configuration only, and not on dynamic signaling. Also, there is no relation between DL and UL BWPs.
Summary of change: the UL/DL BWP linking for applyIndicatedTCI-State, multipanelSchemeSDM, multipanelSchemeSFN and sTx-2Panel are captured in 38.214.
Consequences if not approved: The configuration restriction on those parameters is not accurately captured in specification.
	5.2.5	Priority rules for CSI reports
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 different ControlResourceSet in the active DL BWP and the UE is configured with sTx-2PanelenableSTx2PofmDCI and the two overlapping PUSCHs are associated with same value of coresetPoolIndex.
<Unchanged parts omitted>
6.1	UE procedure for transmitting the physical uplink shared channel
PUSCH transmission(s) can be dynamically scheduled by an UL grant in a DCI, or the transmission can correspond to a configured grant Type 1 or Type 2. The configured grant Type 1 PUSCH transmission is semi-statically configured to operate upon the reception of higher layer parameter of configuredGrantConfig including rrc-ConfiguredUplinkGrant without the detection of an UL grant in a DCI. The configured grant Type 2 PUSCH transmission is semi-persistently scheduled by an UL grant in a valid activation DCI according to clause 10.2 of [6, TS 38.213] after the reception of higher layer parameter configuredGrantConfig not including rrc-ConfiguredUplinkGrant. If configuredGrantConfigToAddModList is configured, more than one configured grant configuration of configured grant Type 1 and/or configured grant Type 2 may be active at the same time on an active BWP of a serving cell.
The UE can be configured with a list of up to 64 TCI-UL-State configurations within the higher layer parameter BWP-UplinkDedicated. Each TCI-UL-State configuration contains a parameter for configuring one reference signal, if applicable, for determining UL TX spatial filter for dynamic-grant and configured-grant based PUSCH and PUCCH resource in a CC, and SRS.
If a UE is configured by higher layer parameter PDCCH-Config that contains ControlResourceSets with two different values of coresetPoolIndex for the active BWP of a serving cell, or if a UE is configured with SSB-MTC-AddtionalPCI and with PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet, and if the UE is configured with [twoTAGs] and is configured with dl-OrJointTCI-StateList or TCI-UL-State for a serving cell, each TCI-State or TCI-UL-State is associated with a [TAG-ID] for determining timing adjustment for a corresponding UL transmission as described in Clause 4.2 of [6, TS 38.213]. The UE does not expect that TCI-states or TCI-UL-States associated with one coresetPoolIndex to correspond to two TAGs.
For the PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant activated by DCI format 0_0 or 0_1, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, maxRank-n8, scaling of UCI-OnPUSCH, which are provided by pusch-Config. A configured grant PUSCH can be transmitted with at most 4 layers. For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_2, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubsetDCI-0-2, maxRankDCI-0-2, scaling of UCI-OnPUSCH, resourceAllocationType1GranularityDCI-0-2 provided by pusch-Config. If the UE is provided with transformPrecoder in configuredGrantConfig, the UE applies the higher layer parameter tp-pi2BPSK, if provided in pusch-Config, according to the procedure described in clause 6.1.4 for the PUSCH transmission corresponding to a configured grant. 
When the UE is configured dl-OrJointTCI-StateList or ul-TCI-StateList, the UE shall perform PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant or a dynamic grant according to the spatial relation, if applicable, with a reference to the RS for determining UL Tx spatial filter. The RS is determined based on an RS configured with qcl-Type set to 'typeD' of the indicated TCI-State or an RS in the indicated TCI-UL-State. The reference RS in the indicated TCI-State can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info. The reference RS in the indicated TCI-UL-State can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, an SRS resource in an SRS resource set with the higher layer parameter usage set to 'beamManagement', or SS/PBCH block associated with the same or different PCI from the PCI of the serving cell. When nrofSlotsInCG-Period is configured for Type 1 configured grant or Type 2 configured grant, HARQ process ID for the first configured PUSCH grant and each subsequent valid configured PUSCH grant within a periodicity of the configuration is determined as in clause 5.4.1 of [10, TS 38.321], where a valid configured PUSCH grant is the one not colliding  with the DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, and not colliding with a symbol(s) of an SS/PBCH block with index provided by ssb-PositionsInBurst as described in clause 11.1 of [6, TS 38.213].
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-States or TCI-UL-States, 
-	a UE having a PUSCH transmission scheduled or activated by DCI format 0_0 should apply the first indicated TCI state to the PUSCH transmission, 
-	a UE configured with a PUSCH transmission corresponding to a Type 1 configured grant is expected to be configured with the higher layer parameter applyIndicatedTCI-State indicating the first, the second or both of the indicated TCI states to be applied for the PUSCH transmission. If 'both' TCI states are indicated, the UE should apply the first indicated TCI state to the PUSCH transmission occasion(s) or the PUSCH antenna port(s) associated with the first SRS resource set for CB/NCB transmission, and the second indicated TCI state to the PUSCH transmission occasion(s) or the PUSCH antenna port(s) associated with the second SRS resource set for CB/NCB transmission; otherwise the UE should apply either the 'first' or 'second' indicated TCI state to all PUSCH transmission occasions.
-	If the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets in the active DL BWP, 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 applyIndicatedTCI-State does not indicate both of the indicated TCI states to be applied for the PUSCH transmission
For the PUSCH retransmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, the parameters in pusch-Config are applied for the PUSCH transmission except for p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex described in clause 7.1 of [6, TS 38.213], mcs-Table, mcs-TableTransformPrecoder described in clause 6.1.4.1 and transformPrecoder described in clause 6.1.3.
For a UE configured with two uplinks in a serving cell, PUSCH retransmission for a TB on the serving cell is not expected to be on a different uplink than the uplink used for the PUSCH initial transmission of that TB.
A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1, 0_2 or 0_3 transmit the corresponding PUSCH as indicated by that DCI unless the UE does not generate a transport block as described in [10, TS38.321]. Upon detection of a DCI format 0_1 or 0_2  with 'UL-SCH indicator' set to '0' and with a non-zero 'CSI request' where the associated reportQuantity in CSI-ReportConfig set to 'none' for all CSI report(s) triggered by 'CSI request' in this DCI format 0_1 or 0_2, the UE ignores all fields in this DCI except the 'CSI request' and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1 or 0_2. Upon detection of a DCI format 0_3 with 'UL-SCH indicator' set to '0' and with a non-zero 'CSI request' where the associated reportQuantity in CSI-ReportConfig set to 'none' for all CSI report(s) triggered by 'CSI request' in this DCI format 0_3, the UE ignores all fields for the scheduled cell with the smallest serving cell index in this DCI except the 'CSI request' and the UE shall not transmit the corresponding PUSCH on the serving cell with the smallest serving cell index as indicated by this DCI format 0_3. 
When the UE is scheduled with multiple PUSCHs on a serving cell by a DCI, HARQ process ID indicated by this DCI applies to the first PUSCH not overlapping with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst, HARQ process ID is then incremented by 1 for each subsequent PUSCH(s) in the scheduled order, with modulo operation of nrofHARQ-ProcessesForPUSCH applied if nrofHARQ-ProcessesForPUSCH is provided, or with modulo operation of nrofHARQ-ProcessesForPUSCH-r17 applied if nrofHARQ-ProcessesForPUSCH-r17 is provided, or with modulo operation of 16 applied, otherwise. HARQ process ID is not incremented for PUSCH(s) not transmitted if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. Except for the case when a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell and PDCCHs that schedule two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, for any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i on a scheduling cell,, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i of the scheduling cell. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the PDCCH ending in symbol i, the PDCCH candidate that ends later in time is used. The UE is not expected to be scheduled to transmit another PUSCH by a DCI format 0_0 with CRC scrambled by TC-RNTI, for a given HARQ process with the DCI received before the end of the expected transmission of the last PUSCH for that HARQ process if the latter is scheduled by a DCI format 0_0 with CRC scrambled by TC-RNTI or by an UL grant in RA Response. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1, 0_2 or 0_3 scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI for a given HARQ process with the DCI received before the end of the expected transmission of the last PUSCH for that HARQ process if the latter is scheduled by a DCI with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI. 
If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell and PDCCHs that schedule two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, for any two HARQ process IDs  in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH associated with a value of coresetPoolIndex ending in symbol i, the UE can be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH associated with a different value of coresetPoolIndex that ends later than symbol i. 
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 DL BWP of a serving cell, 
-	two PUSCHs that are fully/partially overlapping in time domain and are fully/partially/non-overlapping in frequency domain can be dynamically scheduled by UL grant(s) in DCI(s) and/or scheduled by configured grant(s) Type 1 or Type 2, 
-	if dynamically scheduled by UL grant(s) in DCI(s) or activated by DCI(s) for configured grant Type 2, the DCI field SRS Resource Set Indicator is not present in each of PDCCH 
-	two PUSCHs are associated to different values of coresetPoolIndex where for configured grant Type 1, the association is based on higher layer parameter srs-ResourceSetId in rrc-ConfiguredUplinkGrant that indicates either the first or the second SRS resource set with usage 'codebook' or 'nonCodeBook' in srs-ResourceSetToAddModList
-	the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets
-	the UE expects maxNrofPorts in PTRS-UplinkConfig to be configured as one if UL PT-RS is configured. 
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State 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', and the higher layer parameter multipanelSchemeSDM or multiPanelSchemeSFN is configured is set to '‘SDMscheme'’ or '‘SFNscheme'’, and the higher layer parameter rrc-ConfiguredUplinkGrant does not contain srs-ResourceIndicator2 or precodingAndNumberOfLayers2, the PUSCH transmission occasion(s) is associated with the first SRS resource set if the first indicated TCI-States or TCI-UL-States applies and is associated with the second SRS resource set if the second indicated TCI-States or TCI-UL-States applies.
The UE does not expect to be configured with multiPanelSchemeSDM or multiPanelSchemeSFN if the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets in the active DL BWP. 
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and 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 applyIndicatedTC-IState-r18 configured by PUSCH-Config.
When a UE is configured with higher layer parameter sTx-2Panel enableSTx2PofmDCI and PDCCH-Config contains two different values of coresetPoolIndex in ControlResourceSet for the active DL 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 CORESETs associated with coresetPoolIndex value 0. 
<Unchanged parts omitted>



· Ok/Support: Google, QC, vivo, CATT, Lenovo, Xiaomi
· Partially Ok: Samsung, ZTE, HW


Proposal 1: Adopt the following text proposal for TS 38.211
Reason for change: As specified in TS 38.211, precoding matrix W depends on the number of antenna ports used for PUSCH transmission. However, as specified in TS 38.214, precoders indicated by the first and second TPMIs/SRIs are mapped to different PUSCH antenna ports for single DCI based STxMP PUSCH in SDM/SFN scheme. In this case, it will lead to ambiguity with respect to the formulation of the precoding matrix W for PUSCH transmission of SDM/SFN scheme.
Summary of change:  Clarify the mapping between indicated precoders and PUSCH layers for the PUSCH of STxMP SDM/SFN scheme in TS 38.211.
Consequence if not approved: Specification TS 38.211 has ambiguity on how to apply the precoding of single DCI based STxMP CB/NCB PUSCH transmission in SDM/SFN scheme.
	6.3.1.5	Precoding
The block of vectors  shall be precoded according to

where , . The set of antenna ports  shall be determined according to the procedure in [6, TS 38.214]. 
-	When the higher layer parameter multipanelScheme is set to 'SDMScheme', and if codepoint "10" of of SRS Resource Set indicator is indicated, the block of vectors  shall be precoded by the precoder indicated by the first TPMI and the block of vectors  shall be precoded by the precoder indicated by the second TPMI according to the procedure in [6, TS 38.214];
-	When the higher layer parameter multipanelScheme is set to 'SFNScheme', and if codepoint "10" of of SRS Resource Set indicator is indicated, the block of vector  shall be precoded by the precoder indicated by the first TPMI and the precoder indicated by the second TPMI separately according to the procedure in [6, TS 38.214].
For non-codebook-based transmission, the precoding matrix  equals the identity matrix.
For codebook-based transmission, the precoding matrix  depends on the number of antenna ports used for the transmission: 
-	for single-layer transmission on a single antenna port, ;
-	for transmissions using 2, or 4 antenna ports,  is given by Tables 6.3.1.5-1 to 6.3.1.5-7; 
-	for transmissions using 8 antenna ports,  is given by

	where 
-	the subscripts  and  denote the row of the respective matrix;
-	 is given by Table 6.3.1.5-8;
-	the intermediate precoding matrix  is given by Tables 6.3.1.5-9 to  6.3.1.5-24, 6.3.1.5-29 to 6.3.1.5-36, and 6.3.1.5-39 to 6.3.1.5-47 with  representing the all-zero matrix with  rows and  columns;
-	the submatrices  are given by Tables 6.3.1.5-25 to 6.3.1.5-28 and 6.3.1.5-37 to 6.3.1.5-38.
The TPMI index used in the tables above is obtained from the DCI scheduling the uplink transmission or the higher layer parameters according to the procedure in [6, TS 38.214]. 
When the higher-layer parameter txConfig is not configured, the precoding matrix .
<Unchanged parts are omitted>



· Open/Support: ZTE, Google, Samsung, CATT, Lenovo, 
· Not needed/Not support: QC, vivo, HW, New H3C, Xiaomi, Apple, 

Proposal 8: Introduce the following UE FG for waveform combination for mDCI based PUSCH
	40. NR_MIMO_evo_DL_UL
	40-6-7
	Waveform combination for multi-DCI based PUSCH
	Supported waveform combination for multi-DCI based PUSCH in addition to CP-OFDM+CP-OFDM
	40-6-3a, 40-6-3b
	Yes
	N/A
	Only multi-DCI PUSCH based on CP-OFDM+CP-OFDM is supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

Candidate value: {‘DFT-s-OFDM+DFT-s-OFDM’, ‘DFT-s-OFDM+CP-OFDM’}



· Ok to discuss/Support: Google, QC, vivo, Lenovo, Xiaomi
· Not support: Samsung, CATT, ZTE, Spreadtrum, New H3C, Apple


Contributions in RAN1#116bis
[1] R1-2402021	Maintenance of Rel-18 MIMO	Huawei, HiSilicon
[2] R1-2402058	Maintenance on NR MIMO Evolution for Downlink and Uplink	ZTE
[3] R1-2402069	Maintenance on NR MIMO evolution	Ericsson
[4] R1-2402087	Rel-18 NR-MIMO Maintenance	InterDigital, Inc.
[5] R1-2402211	Maintenance on Rel-18 NR MIMO Evolution	vivo
[6] R1-2402274	Maintenance on NR MIMO Evolution	Google
[7] R1-2402299	Text proposals on NR MIMO Evolution for Downlink and Uplink	OPPO
[8] R1-2402357	Maintenance on NR MIMO Evolution for Downlink and Uplink	CATT
[9] R1-2402431	Maintenance issues for Rel-18 NR MIMO	Samsung
[10] R1-2402501	Maintenance on SRS for 8Tx	Lenovo
[11] R1-2402550	Maintenance on NR MIMO evolution for downlink and uplink	CMCC
[12] R1-2402627	Maintenance on Rel-18 MIMO	LG Electronics
[13] R1-2402639	Maintenance on NR MIMO Evolution for Downlink and Uplink	Xiaomi
[14] R1-2402784	Discussion on maintenance issue of Rel-18 MIMO	Fujitsu
[15] R1-2402837	Maintenance on NR MIMO Evolution for Downlink and Uplink	Nokia
[16] R1-2403112	Maintenance on NR MIMO Evolution for Downlin and Uplink	Sharp
[17] R1-2403169	Maintenance on NR MIMO Evolution for Downlink and Uplink	Qualcomm Incorporated
[18] R1-2403219	Remaining issues on NR MIMO Evolution for Downlink and Uplink	NTT DOCOMO, INC.
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a UE configured with a PUSCH transmission corresponding to a Type 1 configured grant is expected to be
configured with the higher layer parameter applyIndicatedTCIState indicating the first, the second or both of the
indicated TCI states to be applied for the PUSCH transmission. If 'both’ TCI states are indicated, the UE should
apply the first indicated TCI state to the PUSCH transmission occasion(s) or the PUSCH antenna port(s)
associated with the first SRS resource set for CB/NCB transmission, and the second indicated TCI state to the
PUSCH transmission occasion(s) or the PUSCH antenna port(s) associated with the second SRS resource set for
CB/NCB transmission; otherwise the UE should apply either the 'first' or 'second' indicated TCI state to all
PUSCH transmission occasions.

- Ifthe UE is configured by higher layer parameter PDCCH-Config that contains two different values of
coresetPoollndex in different ControlResourceSets, the first and the second indicated TCI states correspond
to the indicated TCI-States or TCI-UL-States specific to coresetPoollndex value 0 and value 1, respectively,
and applylndicatedTCIState does not indicate both of the indicated TCI states to be applied for the PUSCH
transmission
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