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Introduction
This document summarizes remaining issues proposed in company contributions of AI 8.1.4.1.
Issues
Some preliminary remarks on the proposals/issues to be treated (hence included in the FL summaries for discussions):
· Re. text proposals (TPs) based on previous agreements, consequences from RAN2 specs (such as 38.331), or notational/textual alignment across specs, they will not be treated and should be proposed to the respective spec editor(s) during the post-RAN1#115 draft CR review process. They are classified as “editorial TPs” hence handled by the spec editors (before the company CR phase starts).
· Re. proposals specific to UE features/capabilities, the proponents should bring them up in UE feature session (hence the proposals will not be treated).
· Re. proposals related with UL Tx power control issues of PUSCH/PUCCH will be handled in AI 8.1.1.1
Single-DCI based STxMP SDM/SFN
Table 1-1 summary of Issues of single-DCI based STxMP PUSCH
	# 
	Issue

	1.1
	The issue of PTRS power boosting of SDM scheme

This issue was discussed in last meeting. And a few different solutions are provided in the tdocs by companies:
· Huawei/HiSilicon proposed to determine the power scaling of each PTRS port according to the following table with  =  maxNrofPortsforSDM:
	
UL-PTRS-power / 
	The number of PUSCH layers associated with the same SRS resource set as the PTRS port

	
	1
	2

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based

	00
	0
	3
	3

	01
	0
	3
	3

	10
	reserved

	11
	reserved


· vivo proposed the following table for SDM scheme:
	
[bookmark: _Hlk149816016]UL-PTRS-power / 
	
The number of PUSCH layers associate to one SRS resource set ( ) which the PTRS associates to  

	
	1
	2

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based

	00
	3Qp-3
	3Qp
	3Qp-3

	01
	0
	3
	3

	10
	Reserved

	11
	Reserved



· OPPO proposed the following design for this issue: When scheme is SDM and maxNrofPortsforSDM is set to 2, use the following table to determine the power boosting:
	
[bookmark: MCCQCTEMPBM_00000123]UL-PTRS-power / 
	The number of PUSCH layers corresponding to the PT-RS port

	
	1
	2

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based

	00
	3
	6
	3

	01
	3
	6
	6

	10
	reserved

	11
	reserved



· CATT proposed to use the following table for SDM:
	
UL-PTRS-power / 
	The number of PUSCH layers associated with the SRS resource set corresponding to the PT-RS port ()

	
	1-2

	
	Full coherent
	Partial coherent
	Non-coherent and non-codebook based

	00
	
	
	

	01
	
	
	

	10
	Reserved

	11
	Reserved


· Lenovo proposed that the power boosting factor for each PTRS port in SDM scheme should be determined by the number of associated layers and also the coherent type of the precoder.
· NTT DOCOMO also proposed to support per panel power boosting:
· The power boosting scale factor is calculated for each panel considering the number of layer of that panel and coherent type. And Qp is still the number of PTRS ports  indicated for the whole PUSCH.
· My understanding is the proposal of NTT DOCOMO is same to the proposal of HW.
· Transsion proposed that the power of PTRS can be boosted by 3dB  for SDM. 
· Ruijie also proposed to support per-panel power boosting for each PT-RS port
· Qualcomm proposed to determined the PT-RS power boosting for SDM with Qp=2 for the 1st and 2nd PT-RS port separately according to the table below:
	ptrs-Power  
	The number of PUSCH layers associated with the PTRS port

	
	1
	2

	
	All cases
	Full coherent
	Partial and non-coherent and non-codebook based

	00
	[bookmark: _Hlk149395730]3Qp-3
	3Qp
	3Qp-3

	01
	3Qp-3
	3Qp
	3Qp


· My understanding is that Qualcomm’s proposal is same to OPPO’s proposal.

Mod: all the proposals supports per-panel PT-RS power boosting but they propose different tables for that.

Proposal 1.1:
For a single-DCI based STxMP SDM PUSCH, the power scaling factor for each PT-RS port is determined according to the number of associated layers and down-select one from the following Alternative tables:
· Alt1:  =  maxNrofPortsforSDM and according to the table:
	
UL-PTRS-power / 
	The number of PUSCH layers associated with the same SRS resource set as the PTRS port

	
	1
	2

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based

	00
	0
	3
	3

	01
	0
	3
	3

	10
	reserved

	11
	reserved



· Alt2:  =  maxNrofPortsforSDM and according to the table: 
	
UL-PTRS-power / 
	
The number of PUSCH layers associate to one SRS resource set ( ) which the PTRS associates to  

	
	1
	2

	
	All cases
	Full coherent
	Partial and non- coherent and non-codebook based

	00
	3Qp-3
	3Qp
	3Qp-3

	01
	0
	3
	3

	10
	Reserved

	11
	Reserved



· Alt3: according to the table:
	
UL-PTRS-power / 
	The number of PUSCH layers associated with the SRS resource set corresponding to the PT-RS port ()

	
	1-2

	
	Full coherent
	Partial coherent
	Non-coherent and non-codebook based

	00
	
	
	

	01
	
	
	

	10
	Reserved

	11
	Reserved


· Alt4: when  = 1 or 2, according to the table:
	ptrs-Power  
	The number of PUSCH layers associated with the PTRS port

	
	1
	2

	
	All cases
	Full coherent
	Partial and non-coherent and non-codebook based

	00
	3Qp-3
	3Qp
	3Qp-3

	01
	3Qp-3
	3Qp
	3Qp




	1.2
	Specification of precoder matrixes of SDM/SFN scheme

ZTE, Sharp and MediaTek discussed the issue of specification text describing the precoder on SDM/SFN PUSCH. 

· ZTE explained that there should be specific expression of the precoder matrix W of SDM/SFN scheme should consist of two matrices W1 and W2 which are indicated by 1st and 2nd TMPI or SRI separately. However, current specification seems not capture that and the consequence is the specification cannot support the precoding of PUSCH transmission of SDM/SFN scheme. The following TP is provided for 38.211:
Text Proposal 1: Adopt the following changes in Clause 6.1.3.5 in CR38.211.
	[bookmark: _Hlk498001231]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 38.21-4]. 
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 6.3.1.5-29 to 6.3.1.5-36 and 6.3.1.5-30 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.
-	when the higher layer parameter multipanelScheme is set to 'SDMScheme' 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 if codepoint “10” of SRS Resource Set indicator is indicated, the precoding matrix  is given by: 

	where 
-	for codebook-based transmission, W1 and W2 are given by:
-	for single-layer transmission on a single antenna port that associated with the first SRS resource set or the second SRS resource set,  and ;
-	for transmissions using 2, or 4 antenna ports that associated with the first SRS resource set or the second SRS resource set,  and  are given by Tables 6.3.1.5-1 to 6.3.1.5-7.
-	for non-codebook-based transmission, W1 and W2 equal the identity matrix
-	when the higher layer parameter multipanelScheme is set to 'SFNScheme' 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 if codepoint “10” of SRS Resource Set indicator is indicated, the precoding matrix  is given by: 
𝑊=
	where 
-	for codebook-based transmission, W1 and W2 are given by:
-	for single-layer transmission on a single antenna port that associated with the first SRS resource set or the second SRS resource set,  and ;
-	for transmissions using 2, or 4 antenna ports that associated with the first SRS resource set or the second SRS resource set,  and  are given by Tables 6.3.1.5-1 to 6.3.1.5-7.
-	for non-codebook-based transmission, W1 and W2 equal the identity matrix
The TPMI index(es) used in the tables above is are 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>


· Sharp also discussed the issue of specification description on the precoders for SFN in 211 and provided corresponding TP for SFN part.

· However, MediaTek has different view on this issue. They suggested that the legacy antenna port indexing is applicable for R18 S-DCI based STxMP, since the UE shall individually operate the UL precoding specified in Section 6.3.1.5 of TS38.211 for the layers corresponding to different TRPs, when two SRIs/TPMIs are indicated

Mod: My understanding is kind of similar to the understanding of mediaTek. In SDM/SFN scheme, the precoding matrix is applied on each panel separately according to the existing UL precoding specification. 

Proposal 1.2: Down-select one from the following Alts:
· Alt1: Adopt the above TP for TS 38.211 proposed by ZTE
· Alt2: Make a conclusion that it is common understanding that in rel-18 SDM/SFN PUSCH, the UE individually operates the UL precoding specified in Section 6.3.1.5 of TS38.211 for the layers corresponding to each SRS resource set, when two SRIs/TPMIs are indicated.

Updated Proposal Conclusion 1.2: For single-DCI based SDM/SFN CB PUSCH, precoder indicated by the first TPMI and the precoder indicated by the second TPMI are mapped to different PUSCH antenna ports


	1.3
	Simultaneous transmission of SRS resources when STxMP is configured.

Quite a few companies proposed to support simultaneous SRS transmission of SRS resource sets configured for STxMP scheme:
· ZTE proposed that if a UE is capable of SDM or SFN scheme, for SRS resource sets for CB, the UE can support simultaneous transmission of two SRS resources from two different sets and for SRS source set for NCB, the UE can support simultaneous transmission of four SRS resources from two different sets. 
· NTT DOCOMO proposed to Support simultaneous transmission of two CB/NCB SRS resources from different resource sets
· Intel proposed that it is beneficial to consider SRS STxMP transmission with limited scope, e.g., not considering overlapping with other channels. 
· Nokia/NSB proposed to support simultaneous transmission of UL SRS resources from two different UL SRS resource sets with usage codebook/non-codebook
· Ruijie proposed to support the function of simultaneous transmission of SRS resources for STxMP and they suggested that that will not cause extra spec work.
· MediaTek proposed to introduce a UE capability to indicate whether a UE can support the simultaneous transmission of two SRS resources from two SRS resource sets for CB/NCB
· Ericsson proposed two SRS resource sets with usage ‘codebook’ or ‘nonCodebook’ can be transmitted in the same OFDM symbol, subject to UE capability.

Mod: It seems reasonable that a UE being capable of STxMP transmission would be capable of transmitting SRS resources from both panels simultaneously. 

Proposal 1.3: 
The SRS resources in two different SRS resource sets for CB or NCB configured for single-DCI based STxMP PUSCH SDM/SFN or multi-DCI based STxMP PUSCH+PUSCH transmission can be transmitted in same OFDM symbols.
· This is subject to UE capability

 

	1.4
	The index of SRS ports for SDM/SFN scheme:

NEC suggested to clarify that for NCB, the SRS port in the first set is Pj = 1000 + j and the SRS port in the second set is Pj = 1000 + N + j, where N is the number of SRS resources in first set. And for CB, the SRS ports in the first set is Pj = 1000 + j and ports in the second set is Pj = 1000 + N + j, where N is the number of SRS ports in first set. And the following TP was provided in the tdoc:
	Proposed TP on TS 38.214 V18.0.0 Section 6.1.2

The UE shall transmit PUSCH using the same antenna ports as the SRS port(s) in the SRS resource(s) indicated by SRI(s) given by DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3, where the SRS port in (i+1)-th SRS resource in the SRS resource set is indexed as . If two SRS resource sets for NCB and multipanelScheme for SDM are configured, PUSCH port(s) associated with the second SRS resource set is the same antenna port(s) as SRS port(s) in the SRS resource indicated, where SRS port in (j+1)-th SRS resource in the second SRS resource set is Pj = 1000 + NSRS,1 + j, and NSRS,1 is the number of resources in the first SRS resource set.

Proposed TP on TS 38.214 V18.0.0 Section 6.1.1
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated by the DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3. If two SRS resource sets for CB and multipanelScheme for SDM are configured, PUSCH port(s) associated with the second SRS resource set is the same antenna port(s) in SRS resource in the second SRS resource set, where (j+1)-th port is indexed as Pj = 1000 + NSRS,1 + j, and NSRS,1 is the number of ports in SRS resource in the first SRS resource set.



For this issue, mediaTek has different view. They suggested that the legacy antenna port indexing is applicable for R18 S-DCI based STxMP, since the UE shall individually operate the UL precoding specified in Section 6.3.1.5 of TS38.211 for the layers corresponding to different TRPs, when two SRIs/TPMIs are indicated

Mod: this issue was discussed in last meeting and it seemed that most of companies think it is not needed. My personal understanding is since clear association between the layers and SRS resource set is defined in the specification. Such re-indexing the SRS port seems not needed.

Proposal 1.4: Down-select one from the following:
· Alt1: Adopt the above TP on SRS port index for SDM for TS 38.214
· Alt2: There is no need to update the SRS port index of SR resources in the SRS resource sets configured for STxMP.

	1.5
	Single-DCI based STxMP during Beam Failure Recovery:

Google discussed the issue of STxMP SDM/SFN scheme during BFR and proposed that when single-DCI STxMP and BFR are configured, when the BFR happens, during the recovery procedure, the DCI shall only indicate sTRP transmission, i.e., the SRS resource set indicator shall only be 00 or 01. The reason is that during that time period, the UE only has one UL TCI for UL transmission which is determined during cell-specific BFR.

Mod: This issue was discussed in the summary in last meeting and majority companies do not support it or through it is not needed. My personal understanding is also that seems not needed and that should be handled by the system implementation and scheduling. 

Proposal 1.5: 
When single-DCI based STxMP SDM/SFN is configured, UE shall expect that the SRS resource set indicator in DCI should indicate either ‘00’ or ‘01’ after 28 symbols after UE receives the BFR response for cell-specific BFR and before the UE applies indication of two TCI states.


	1.6
	DFT-s-OFDM in STxMP:

This issue has been discussed multiple times in previous meetings. For RAN1#115, the following companies presented proposals or observations on DFT-s-OFDM in tdocs:
· InterDigital proposed to make conclusion no consensus to support STxMP transmission in DFT-s-OFDM in Rel-18
· vivo proposed to consider two alternative solutions for CG when DFT-s-OFDM is only enabled for CG with SDM transmission.
· CMCC proposed that DFT-s-OFDM can be supported for single-DCI based STxMP SFN with 1 layer and multi-DCI based STxMP PUSCH+PUSCH with 1 layer in each PUSCH.
· Google suggest to clarify if DFT-s-OFDM is supported for multi-DCI based STxMP PUSCH+PUSCH and if supported, clarify whether dynamic waveform switching for STxMP is supported
· Intel proposed to support DFT-s-OFDM for SFN scheme.
· Nokia/NSB proposed to support M-DCI based STxMP PUSCH with DFT-s-OFDM
· Ericsson observed DFT-s-OFDM, with a single layer per SRS resource set is supported for sDCI STxMP SFN and mDCI STxMP (with no additional specification impact).
· 

Mod: suggest to conclude there is no consensus to support this in Rel-18 and close the discussion.

Proposal conclusion 1.6: 
There is no consensus to support single-DCI based STxMP SDM/SFN scheme and multi-DCI based STxMP PUSCH+PUSCH for DFT-s-OFDM transmission in Rel-18. 


	1.7
	The issue of parameter configuring reduced MIMO layers

Google explained that the existing reducedMIMO-LayersFR2-UL indicates the UE preferred number of layers for sTRP operation and they propose the clarify that. They also proposed to introduce a new parameter to for STxMP.

Mod: it seems to be a good clarification. 

Proposal 1.7:
The existing reducedMIMO-LayersFR2-UL in UE assistance information only indicates the UE preferred number of layers for sTRP operation 
· [Introduce a new parameter to indicate the reduced MIMO layers per panel for STxMP in UE assistance information]

	1.8
	TP to describe the mapping between SRS resource and the PUSCH layer within precoding matrix

CATT provided TP to clarify the the mapping between SRS resource and the PUSCH layer for non-codebook-based UL transmission for STxMP SDM and SFN in 38.214.
	[bookmark: _Toc45810611][bookmark: _Toc29674336][bookmark: _Toc27299929][bookmark: _Toc29673343][bookmark: _Toc36645566][bookmark: _Toc29673202][bookmark: _Toc20318031][bookmark: _Toc11352141][bookmark: _Toc146791820]6.1.1.2	Non-Codebook based UL transmission
<Unrelated part omitted>
When the higher layer parameter multipanelScheme is set to 'SDMScheme' 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 'nonCodebook', SRIs are given by the DCI fields of two SRS resource indicators in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2. 
-	When codepoint "10" of SRS Resource Set indicator is indicated, the first SRI is used to indicate resource(s) to be associated with layer(s) {0…v1-1}}, where v1 being the number of layers indicated by the first SRI, and the second SRI is used to indicate resource(s) to be associated with layer(s) {v1…. v2+v1-1}, v1 ≤ Lmax and v2 ≤ Lmax where Lmax is defined is defined in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212]. The UE shall perform one-to-one mapping from the indicated resource(s) indicated by the first SRI to the indicated DM-RS ports(s) and their corresponding PUSCH layers {0 …v1-1}, and perform one-to-one mapping from the indicated resource(s) indicated by the second SRI to the indicated DM-RS ports(s) and their corresponding PUSCH layers { v1…. v2+v1-1}.
-	When  codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI is reserved, the first SRI is used to indicate resource(s) to be associated with layers {0…v-1}, v ≤ Lmax. The UE shall perform one-to-one mapping from the indicated resource(s) indicated by the first SRI to the indicated DM-RS ports(s) and their corresponding PUSCH layers {0 …v-1}.
When the higher layer parameter multipanelScheme is set to 'SFNscheme' 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 'nonCodebook', two SRI(s) are given by the DCI fields of two SRS resource indicator and two Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2. 
-	When codepoint "10" of SRS Resource Set indicator is indicated, the first SRI is used to indicate resource(s) to be associated with layer(s) {0…v-1} and the second SRI is used to indicate resource(s) to be associated with  layer(s) {0…v-1}, where  v ≤ Lmax and where Lmax is defined in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212]. The UE shall perform one-to-one mapping from the indicated resource(s) indicated by the first SRI to the indicated DM-RS ports(s) and their corresponding PUSCH layers {0 …v-1}, as well as perform one-to-one mapping from the indicated resource(s) indicated by the second SRI to the indicated DM-RS ports(s) and their corresponding PUSCH layers {0 …v-1}.
-	When  codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI is reserved, the first SRI is used to indicate resources(s) to be associated with layers {0…v-1}, where v ≤ Lmax. When two SRIs are indicated, the UE shall expect that the number of SRS antenna ports associated with two indicated SRIs to be the same. The UE shall perform one-to-one mapping from the indicated resource(s) indicated by the first SRI to the indicated DM-RS ports(s) and their corresponding PUSCH layers {0 …v-1}, as well as perform one-to-one mapping from the indicated resource(s) indicated by the second SRI to the indicated DM-RS ports(s) and their corresponding PUSCH layers {0 …v-1}.
-	Codepoint "11" of SRS Resource Set indicator is reserved. 
When the UE is configured with the higher layer parameter txConfig set to 'Noncodebook', the UE is configured with at least one SRS resource. Each of the indicated one or two SRI(s) in slot n is associated with the most recent transmission of SRS resource of associated SRS resource set identified by the SRI, where the SRS resource 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.
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 most recent transmission of SRS resource(s) identified by the SRI, the PDCCH candidate that starts earlier in time is used.
[bookmark: _Hlk498597149]For non-codebook based transmission, the UE can calculate the precoder used for the transmission of SRS based on measurement of an associated NZP CSI-RS resource. A UE can be configured with only one NZP CSI-RS resource for each of the SRS resource set(s) with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' if configured.
[bookmark: _Hlk498591525][bookmark: _Hlk515954588]-	If aperiodic SRS resource set is configured, the associated NZP-CSI-RS is indicated via SRS request field in DCI format 0_1 and 1_1, DCI format 0_2 (if SRS request field is present) and DCI format 1_2 (if SRS request field is present), as well as DCI format 0_3 and 1_3, where AperiodicSRS-ResourceTrigger and AperiodicSRS-ResourceTriggerList (indicating the association between aperiodic SRS triggering state(s) and SRS resource sets), triggered SRS resource(s) srs-ResourceSetId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId) are higher layer configured in SRS-ResourceSet. The SRS-ResourceSet(s) associated with the SRS request by DCI format 0_1, 0_3, 1_1 and 1_3 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and the SRS-ResourceSet(s) associated with the SRS request by DCI format 0_2 and 1_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModListDCI-0-2. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols, where the SCS configuration μ is the smallest SCS configuration between the NZP-CSI-RS resource and the SRS transmission. 
-	If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, the presence of the associated CSI-RS is indicated by the SRS request field if the value of the SRS request field is not '00' as in Table 7.3.1.1.2-24 of [5, TS 38.212] and if the scheduling DCI is not used for cross carrier or cross bandwidth part scheduling. If UE is configured with minimumSchedulingOffsetK0 in the active DL BWP and the currently applicable minimum scheduling offset restriction K0,min is larger than 0, the UE does not expected to receive the scheduling DCI with the SRS request field value other than '00'. The CSI-RS is located in the same slot as the SRS request field. If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, any of the TCI states configured in the scheduled CC shall not be configured with qcl-Type set to 'typeD'.
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceId for measurement is indicated via higher layer parameter associatedCSI-RS in SRS-ResourceSet.
When the higher layer parameter multipanelScheme is not configured, the UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) and their corresponding PUSCH layers {0 … ν-1} given by DCI format 0_1, 0_2 or 0_3 or by configuredGrantConfig according to clause 6.1.2.3 in increasing order.

The UE shall transmit PUSCH using the same antenna ports as the SRS port(s) in the SRS resource(s) indicated by SRI(s) given by DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3, where the SRS port in (i+1)-th SRS resource in the SRS resource set is indexed as . 
The DM-RS antenna ports [image: ] in Clause 6.4.1.1.3 of [4, TS 38.211] are determined according to the ordering of DM-RS port(s) given by Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 in Clause 7.3.1.1.2 of [5, TS 38.212].
For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-ResourceSet for SRS resource set.
For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 or 0_2 when at least one SRS resource is configured in SRS-ResourceSet with usage set to 'nonCodebook'.
<Unrelated part omitted>





Proposal 1.8:
Adopt the above TP for 38.214 proposed by CATT.





Table 1-2: Company input for Issues 1.x
	Company 
	Comments

	Mod00
	Please share your views/inputs on the issues 1.x

	ZTE
	Proposal 1.1: Prefer Alt4, which is complete to capture the case of Qp = 1 and 2.

Proposal 1.2: Support Alt1. 
According to the current spec, the expression of the precoder matrix W could be interpreted as different forms in SDM/SFN. More precisely, W is consisting of two matrices W1 and W2 that indicated by two TPMIs/SRIs and applied to the same or different PUSCH antenna ports. Consequently, it is ambiguous in gNB side for the reception of STxMP PUSCH, and the spec hole should be fixed by clearly defining the form of precoder matrix W, which is that W1 and W2 applied to different PUSCH antenna ports based on the elaborations in our tdoc (cf. R1-2310952).
In particular, a conclusion as in Alt2 is not sufficient to address this issue to our understanding. As an example provided in our tdoc (cf. R1-2310952), for CB/NCB based STxMP PUSCH in SDM scheme, the precoder matrix W will be mathematically interpreted as a 2x4 matrix if W1 and W2 applied to the same PUSCH antenna ports, which deviates from the current description in section 6.3.1.5 in TS 38.211 that “for transmissions using 2, or 4 antenna ports, W is given by Tables 6.3.1.5-1 to 6.3.1.5-7”, due to there is no any 2x4 matrix in Tables 6.3.1.5-1 to 6.3.1.5-7. In the meanwhile, precoder matrix W interpreted in this way means that each PUSCH antenna port may be used to simultaneously transmit two spatial relations provided by the first and second TCI states, which is completely against the common sense. Notably, this misleading will be existed in CB/NCB based STxMP PUSCH in SFN scheme.
Again, if without the specific expression of the precoder matrix W in TS38.212, STxMP PUSCH cannot be correctly supported in gNB side at the very least.

Proposal 1.3: Support.
In addition to FL’s assessment, it is worth noting that the current spec does not prevent that SRS resources from different SRS sets can be transmitted simultaneously from Rel-17 (two SRS resource sets for CB/NCB PUSCH were introduced). In this sense, it is possible to schedule the UE to simultaneously transmit 4+4 SRS resources from two SRS sets. On the other hand, it is common understanding that up to 4 layers of STxMP PUSCH can be supported in Rel-18 due to the maximum layer combination is 2+2. Consequently, it will be over-demanded to the MP-UE if up to 8 SRS resources are scheduled to be transmitted in the same symbol(s). Therefore, this proposal is needed to avoid the aforementioned misalignment between UE side and gNB side, rather than further optimization.

Proposal 1.4: Prefer Alt1, it is beneficial to clearly capture the mapping between SRS ports and PUSCH ports for precoding of SDM/SFN scheme.

Proposal 1.5: Not needed.

Proposal conclusion 1.6: Support. We also share the similar understanding to companies that DFT-s-OFDM can be transparently supported for STxMP SFN and MDCI STxMP by the spec.

Proposal 1.7: Open to discuss.

Proposal 1.8: Support.

	NTT Docomo
	1.1: Alt.1.
1.2: Alt.2.
1.3: support
1.4: Alt.2
1.5: support
1.6: support
1.7: support

	QC
	Issue 1.1: Alt4 is for both Qp=1 and Qp=2. With this clarification, we support Alt4. Note that other Alts are not consistent with legacy. For example, when Qp=2, 3dB power boost due to muting in frequency is needed. For sTRP, Qp=2 cannot be configured for coherent UEs, but in SDM, Qp=2 can be configured even for coherent UEs (as coherency here applies to ports within a panel and not across panels). Furthermore, this should be the case for both UL-PTRS-power=’00’, and ‘01’ as this configuration is about power sharing in antenna domain (within a panel in case of SDM) and has nothing to do with power boost as a result of muting in frequency due to Qp=2.

Issue 1.2: Not needed as 38.214 already says “-For one or two TPMI(s), the transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to the higher layer parameter nrofSRS-Ports in SRS-Config for the indicated SRI(s), as defined in Clause 6.3.1.5 of [4, TS 38.211].”
We can be ok with a conclusion / clarification that says “For single-DCI based SDM/SFN CB PUSCH, precoder indicated by the first TPMI and the precoder indicated by the second TPMI are mapped to different PUSCH antenna ports”.

Issue 1.3: It is not an essential issue as discussed before.

Issue 1.4: For the first text (NCB), we see a point since even in legacy sTRP, such reindexing of ports across different SRS resources (each with 1 port) exists. In any case, w/ or w/o this text, we do not think there is chance of confusion.

Issue 1.5: After cell-specific BFR, it is already clear that there is only a single beam. Hence, spec impact seems not needed. BTW, this issue should be discussed (if needed) in unified TCI 8.1.1.1 given that same is applicable to PDSCH scheduling for “TCI selection field”.

Issue 1.6: A proper conclusion will be the following, which I think should be a fact at this stage:
Proposal conclusion 1.6: 
There is no consensus to support single-DCI based STxMP SDM/SFN scheme and multi-DCI based STxMP PUSCH+PUSCH for DFT-s-OFDM transmission in Rel-18. 
 
Issue 1.7: We do not have such a parameter for DL mTRP with simultaneous reception. For now, we do not think it is an essential issue, but we are open to discuss this further.

Issue 1.8: The proposed text seems to be somewhat redundant given the previous sentences (e.g., “the first SRI is used to indicate resource(s) to be associated with layer(s) {0…v1-1}}, where v1 being the number of layers indicated by the first SRI, and the second SRI is used to indicate resource(s) to be associated with layer(s) {v1…. v2+v1-1}”).
 

	Google
	1.1: We do not think this issue is essential. In addition, none of the alternatives can work. The PT-RS dentity for each port can be different, it is impossible for a UE to be always able to borrow power from another port.

1.2: We failed to see the necessity for the proposal.

1.3: This needs more discussion. Is it for single CC or CA?

1.4: We failed to see the necessity for the proposal.

1.5: We think we should discuss all the proposals with “UE expect” together to apply a common principle for these proposals.

1.6: We think this conclusion is necessary for further work. We are open to either way.

1.7: Support. 

1.8: OK 

	Samsung
	Proposal 1.1: In our view, Alt 4 (Qualcomm’s proposal) can cover both Qp = 1 and 2. Therefore, we support Alt 4 with modification.
Proposal 1.2: For clear specification on applying separate precoder, we are fine with ZTE’s TP.
Proposal 1.3: We can support. Simultaneous SRS transmission for STxMP can be beneficial to check inter-panel interference and schedule STxMP scheme.
Proposal 1.4: We have same view as FL.
Proposal 1.5: This is not essential. We can agree with FL’s assessment.
Proposal 1.6: We support this conclusion. 
Proposal 1.7: Okay to discuss. But not sure that the parameter per panel is essential.
Proposal 1.8: We are fine with further clarification. 

	Xiaomi
	Proposal 1.1: Alt.4. 
Proposal 1.2: ok with a conclusion with Alt.2.
Proposal 1.3: not support. 
Proposal 1.4: Alt.2 is enough.
Proposal 1.5: not needed.
Proposal 1.6: support
Proposal 1.7: ok to disuss
Proposal 1.8: seems not needed.

	Spreadtrum
	Proposal 1.1: Prefer Alt4. 
Proposal 1.2: Support Alt2 to make a conclusion.
Proposal 1.3: Seems not needed.
Proposal 1.4: Support Alt2 since the association between the layers and SRS resource set in legacy spec is clear.
Proposal 1.5: Not needed.
Proposal 1.6: Support to make a conclusion.
Proposal 1.7: Open to discuss.
Proposal 1.8: OK

	OPPO
	Proposal 1.1: Alt.4. 
Proposal 1.2: Fine with Alt.2.
Proposal 1.3: Fine with additional UE capability.
Proposal 1.4: Alt.2.
Proposal 1.5: Not needed.
Proposal 1.6: Support
Proposal 1.7: Open to discuss.
Proposal 1.8: Seems not needed.

	CATT
	Proposal 1.1: Support alt3. The table in alt3 actually aligns with the formulas for 8Tx case and it is specified for SDM case. 
Proposal 1.2: Support alt2. We hold similar view as QC’s.
Proposal 1.3: Fine to support. 
Proposal 1.4: Support alt2. 
Proposal 1.5: Fine to support.
Proposal 1.6:  Ok with the current conclusion. Also fine with QC’s version.
Proposal 1.7: Fine to support.
Proposal 1.8: Support. @QC, Xiaomi & OPPO: Without the clarifications in the TP, the unrevised spec actually did not work for SDM case. The previous wording describes the one to one mapping between the indicated SRI(s) to the indicated DM-RS ports(s) and their corresponding PUSCH layers for STxMP with number of layers in {0, v-1}, which is actually {0,…., v1-1} and { v1,…., v2+v1-1} for two SRIs, respectively. Thus, the TP is essential.


	MediaTek
	Proposal 1.1: Support Alt 4, which is more reasonable to consider the number of the scheduled PTRS port for that case of ptrs-Power = 01. However, we think the table should be determined according to “the number of PUSCH layers associated with the SRS resource set corresponding to the PTRS port” instead of “the number of PUSCH layers associated with the PTRS port”.
	ptrs-Power  
	The number of PUSCH layers associated with the SRS resource set corresponding to the PTRS port

	
	1
	2

	
	All cases
	Full coherent
	Partial and non-coherent and non-codebook based

	00
	3Qp-3
	3Qp
	3Qp-3

	01
	3Qp-3
	3Qp
	3Qp



The key difference among those alternatives is whether the power ratio should be dependent on the number of the scheduled PTRS ports or not, if ptrs-Power = 01. Basically, there is always 3dB power boosting because two PTRS ports occupy different REs if two PTRS ports are scheduled, compared to the case if one PTRS port is scheduled.
In legacy, that the power ratio for ptrs-Power = 01 is independent of Qp is because the ratio should be bounded by10log10(), and the ratio for one PTRS port already reaches the upper bound by sharing the power of the antenna between all the layers if ptrs-Power = 01. Hence, the power ratio for two PTRS ports is the same as the power ratio for one PTRS port.
In STxMP, the power ratio for one PTRS port if ptrs-Power = 01 will not reach the upper bound 10log10() where  is the total PUSCH layers, such that the additional 3dB boosting for two PTRS ports should be considered in the table.

Proposal 1.2: Support Alt2 with a conclusion.
Proposal 1.3: Support.
Proposal 1.4: Support Alt2.
Proposal 1.5: Not support due to no need.
Proposal 1.6: Support.
Proposal 1.7: It seems not essential.

	Fujitsu
	Proposal 1.1: Currently Alt1 is preferred. If the power of PTRS even higher than that of the PUSCH is useful, Alt4 is OK. 
Proposal 1.2: Alt2. Agree with FL.
Proposal 1.3: Open to discuss.
Proposal 1.4: Alt2. Agree with FL.
Proposal 1.5: Not essential. Agree with FL.
Proposal 1.6: Support the conclusion.
Proposal 1.7: Open to discuss.
Proposal 1.8: OK to have a further clarification.

	Nokia/NSB:
	Proposal 1.1: Alt 4
Proposal 1.2:  Share the same view as QC that only a small clarification is sufficient.
Proposal 1.3: Support. 
Proposal 1.4: Not needed.
Proposal 1.5: Agree with FL’s assessment that this is not needed. Up to NW scheduling.
Proposal 1.6: Agree with QC’s revised proposal with S-DCI amendment. I think that we should also make another conclusion regarding M-DCI based DFT-s PUSCH that it is supported by current Rel-18 specification. 
Proposal 1.7: Fine to discuss. 
Proposal 1.7: Not needed.

	New H3C
	Proposal 1.1: Prefer Alt4. 
Proposal 1.2: Support Alt2.
Proposal 1.3: Open to discuss.
Proposal 1.4: Support Alt2 
Proposal 1.5: No needed.
Proposal 1.6: Support to make a conclusion.
Proposal 1.7: Open to discuss.
Proposal 1.8: OK

	InterDigital
	Proposal 1.1: Support Alt.4.
Proposal 1.2: Support Alt.2. We’re also ok with QC’s suggestion for clarification. 
Proposal 1.3: Support FL’s proposal. 
Proposal 1.4: Support Alt.2. 
Proposal 1.5: We don’t think it’s needed.
Proposal 1.6: Support FL’s proposal.  
Proposal 1.7: Support FL’s proposal. 
Proposal 1.8: We don’t think it’s needed. 

	Lenovo
	Proposal 1.1: We support Alt.4 and agree with QC that the table should be applicable for both Qp=1 and Qp=2
Proposal 1.2: We support Alt2 to have a conclusion.
Proposal 1.3: Not support. It is not an essential issue.
Proposal 1.4: Prefer Alt2
Proposal 1.5: Not essential.
Proposal 1.6: Support.
Proposal 1.7: Fine
Proposal 1.8: Fine

	Huawei, HiSilicon
	Proposal 1.1: We prefer Alt1. 

The Table in Alt1 is in fact aligned with the legacy Table 6.2.3.1-3 in 38.214. Also the justification behind the Table is provided in details in R1-2310871. 
For Alt4, for Qp=2, PTRS power would be boosted to 3 dB more than PUSCH power which is not aligned with the legacy behavior and does not seem necessary. 

Proposal 1.2: We support Alt2. 

Proposal 1.3: Not necessary. 

Simultaneous SRS transmission is not prohibited in the spec. In any case, this is an optimization issue that has been discussed for multiple meetings already with no conclusion. 

Proposal 1.4: We support Alt2. 

In our view, SRS/PUSCH port re-indexing is not required. Also, this issue has been discussed in multiple meetings already with no agreement. We think this issue needs to be closed.

Proposal 1.5: Not needed. 

This can be supported by NW implementation. 

Proposal 1.6: Not support. 

No need to discuss this issue in the maintenance phase. This issue has been discussed during Rel-18 and at least some companies believe DFTsOFDM is supported for single-layer SFN and single-layer mDCI PUSCH+PUSCH transparently and without spec impact. We don’t think the proposed conclusion reflect the companies’ views about this issue (no consensus to support is different from supported transparently and without spec impact). 

If there has to be a conclusion, the conclusion proposed by QC is the common denominator of all views and we can support it.  

Proposal 1.7: Not essential but open to discuss the issue. 

Proposal 1.8: Not support. The clarification by the TP is not required. 


	LG
	Proposal 1.1: Support Alt 4. Alt 4 is consistent with legacy PTRS power boosting table when Qp=1 since it is just to reuse legacy table per panel. When Qp=2, additional 3dB power boosting can be achieved on the top of what we have for Qp=1 by using PTRS RE of another panel.

Proposal 1.3: Support. 

Proposal 1.4: We support Alt2. 

Proposal 1.5: Not needed. It can be handled by gNB.

Proposal 1.6: For SFN with rank 1, what is spec impact for DFT s OFDM? From our understanding, there is no spec impact to support SFN with rank 1 for DFT s OFDM. Then there is no reason not to support it. For SDM and SFN with rank >1, we support the conclusion. 

Proposal 1.7: Not essential.



	Ruijie
	1.1: Support Alt 4.
1.2: Support Alt 2. Agree with FL.
1.3: Support. 
1.4: Support Alt 2. Agree with FL.
1.5: Not support. This can be handled by implementation.
1.6: Support.
1.7: Not support. It is not suggested to introduce any new parameter in this phase.
1.8: Further discussion is needed.

	Apple
	Issue 1.1: Same view as QC
Issue 1.2: not needed
Issue 1.3: not needed
Issue 1.4: not needed
Issue 1.5: Same view as QC
Issue 1.6: support the proposed conclusion
Issue 1.7: open to discuss
Issue 1.8: not needed (mapping procedure is similar to legacy)

	Transsion
	Proposal 1.1: Support Alt.4 as it can be applicable for Qp=1 and Qp=2.
Proposal 1.2: Support Alt2 to make a conclusion.
Proposal 1.3: Open to discuss.
Proposal 1.4: Support Alt2.
Proposal 1.5: Not essential.
Proposal 1.6: Fine with FL’s proposal.
Proposal 1.7: Open to discuss.
Proposal 1.8: Support. The one-to-one mapping from the indicated resource(s) to the indicated DM-RS ports(s) and their corresponding PUSCH layers is essential so that the agreement made in RAN1#111 can be captured.

Agreement
For SDM scheme single-DCI based STxMP transmission, when L1 and L2 layers are indicated/determined by two TPMI fields of CB PUSCH or two SRI fields of NCB PUSCH respectively:
· The first L1 indicated DMRS ports correspond to the L1 layers indicated by the first TPMI or SRI field
· The remaining L2 indicated DMRS ports correspond to the L2 layers indicated by the second TMPI or SRI field
· Support at least one of the following options for indication of layer combination {1+2}:
· Option 1: new entry is added to DMRS table, e.g., {0, 2, 3}, {2, 0, 1}.
· Option 2: use DCI field (e.g., SRS resource set indicator) to indicate that for layer combination {1+2}, the first two indicated DMRS ports correspond to the 2 layers indicated by the second TPMI or SRI field and the rest one indicated DMRS port correspond to the layer indicated by the first TPMI or SRI field.
· Option 3: For layer combination of {1+2}, the DMRS port in the CDM group with only one port is mapped to the SRI/TPMI field indicating one layer, and the DMRS ports in the CDM group with 2 ports are mapped to the SRI/TPMI field indicating 2 layers
· Other options are not precluded

	vivo
	Proposal 1.1: support alt2
Proposal 1.2: support alt2
Proposal 1.3: not essential
Proposal 1.4: support alt2
Proposal 1.5: seems not needed
Proposal 1.6: There is no reason to exclude DFT-S-OFDM to support SFN and m-DCI based sTXMP. And, the case of when CG PUSCH is configured with DFT-s-OFDM should be addressed
Proposal 1.7: not essential
Proposal 1.8: The TP is not needed.


	NEC
	Issue 1.1: support Alt 1.
Issue 1.2: support Alt 1 by ZTE.
Issue 1.3: support Proposal 1.3.
Issue 1.4: support Alt 1.
Issue 1.6: OK with the conclusion.
Issue 1.8: OK.

	Panasonic
	Issue 2.1: Support Alt 2


	Sharp
	Proposal 1.1: Support Alt.4 for Qp=1 and Qp=2.
Proposal 1.2: We can accept Alt.2 with QC’s clarification.
Proposal 1.3: Same view as HW.
Proposal 1.4: Prefer Alt1 for more clarificatioin.
Proposal 1.5: Not needed.
Proposal 1.6: Support the modified proposal by QC.
Proposal 1.7: Open to discuss.
Proposal 1.8: Support.

	Mod
	1.1 The issue of PTRS power boosting of SDM scheme

· Alt1: NTT DOCOMO, Fujitsu, Huawei/HiSilicon, NEC, 
· Alt2: vivo, Panasonic, 
· Alt3: CATT
· Alt4: ZTE (both Qp = 1 and 2), QC, SS, Xiaomi, Spreadtrum, OPPO, MediaTek, Fujitsu(2nd ), Nokia/NSB, New H3C, InterDigital, LG, Ruijie, Apple, Transsion, Sharp, 
· Not needed: Google

1.2 Specification of precoder matrixes of SDM/SFN scheme


· Alt1(TP): ZTE, SS
· Alt2(make a conclusion): NTT DOCOMO, QC, Google, Xiaomi, Spreadtrum, OPPO,CATT, MediaTek, Fujitsu, Nokia/NSB, New H3C, InterDigital, Huawei/HiSilicon, Ruijie, Apple, Transsion, vivo, NEC, Sharp, 


1.3 Simultaneous transmission of SRS resources when STxMP is configured
· Support/Ok: ZTE, NTT DOCOMO, SS, OPPO, CATT, MediaTek, Fujitsu, Nokia/NSB, New H3C, InterDigital, LG, Ruijie, Transsion
· Not support/not needed: QC, Google(more discussion), Xiaomi, Spreadtrum, Huawei/HiSilicon, Apple, vivo, NEC, Sharp, 


1.4 The index of SRS ports for SDM/SFN scheme
· Alt1(TP): ZTE, NEC, Sharp
· Alt2(no need to update the spec): NTT DOCOMO, QC, Google, SS, Xiaomi, Spreadtrum, OPPO, CATT, MediaTek, Fujitsu, Nokia/NSB, New H3C, InterDigital, Huawei/HiSilicon, LG, Ruijie, Apple, Transsion, vivo

1.5 Single-DCI based STxMP during Beam Failure Recovery
· Support/Ok: NTT DOCOMO, Google, CATT, 
· Not support/not needed: ZTE, QC, SS, Xiaomi, Spreadtrum, OPPO, MediaTek, Fujitsu, Nokia/NSB, New H3C, InterDigital, Huawei/HiSilicon, LG, Ruijie, Apple, Transsion, vivo, NEC, Sharp, 


1.6 DFT-s-OFDM in STxMP
· Support/Ok: ZTE, NTT DOCOMO, QC (include SDM only here), Google, SS, Xiaomi, Spreadtrum, OPPO, CATT, MediaTek, Fujitsu, Nokia/NSB, New H3C, InterDigital, LG, Ruijie, Apple, Transsion, NEC, Sharp, 
· Not support/not needed: Huawei/HiSilicon, vivo

1.7 The issue of parameter configuring reduced MIMO layers
· Support/Ok: ZTE, NTT DOCOMO, QC, Google, SS (ok to discuss), Xiaomi, Spreadtrum, OPPO, CATT, Fujitsu, Nokia/NSB, New H3C, InterDigital, Huawei/HiSilicon, Apple, Transsion, NEC, Sharp,  
· Not support/not needed: MediaTek, LG, Ruijie, vivo



1.8 TP to describe the mapping between SRS resource and the PUSCH layer within precoding matrix
· Support/Ok: ZTE, Google, SS, Spreadtrum, CATT, Fujitsu, New H3C, InterDigital, Transsion, NEC, Sharp.
· Not support/not needed: QC, Xiaomi, OPPO, Nokia/NSB, Huawei/HiSilicon, Ruijie, Apple, vivo


Mod:

Re 1.1: majority companies prefer Alt4 with Qp = 1/2, so I would propose to move forward with this Alt.

Re 1.2: Super majority companies think a conclusion is enough and I would propose to make a conclusion based on QC’s comments.

Re 1.3: the views on supporting or not supporting diverge. We need more discussion.

Re 1.4: majority companies think change is not needed.

Re 1.5: majority companies think it is not needed.

Re 1.6: majority companies are ok to make a conclusion on no consensus to support … in Rel18. I guess that is the situation has been lasting for quite a few meetings. Per Mr. Chair’s guidance “No need to bring proposals for conclusions on no consensus”, I will not bring this proposal conclusion to online and let us cease the discussion on this issue.

Re 1.7: Given the inputs, my suggestion is that at least we shall clarify the existing parameter only applies to sTRP so I put the sub-bullet in [] for now. 

Re 1.8: 8 companies think the change is not needed. 




Multi-DCI based STxMP PUSCH+PUSCH
Table 2-1 summary of Issue multi-DCI based STxMP PUSCH+PUSCH
	# 
	Issue

	2.1
	The issue of SRS resource set configuration when DCI format 0_2 is monitored.

The issue of SRS resource set configuration when the UE monitors both DCI formats 0_1 and 0_2 were discussed in last meeting and we had the following to alternative solutions for this issue:
	Alt1:
When multi-DCI based STxMP PUSCH+PUSCH is configured and, when UE is configured to monitor DCI format 0_2, 
· if two SRS resource sets with usage 'codebook' or 'nonCodeBook' configured in srs-ResourceSetToAddModList while one SRS resource sets with usage 'codebook' or 'nonCodeBook' configured in srs-ResourceSetToAddModListDCI-0-2, and when two overlapping PUSCHs are scheduled by a DCI format 0_1 and a DCI format 0_2, the UE expects the PUSCH scheduled by DCI format 0_1 that associated with CORESETPoolIndex = 1.
· if one SRS resource set with usage 'codebook' or 'nonCodeBook' configured in srs-ResourceSetToAddModList while two SRS resource sets with usage 'codebook' or 'nonCodeBook' configured in srs-ResourceSetToAddModListDCI-0-2, and when two overlapping PUSCHs are scheduled by a DCI format 0_1 and a DCI format 0_2, the UE expects the PUSCH scheduled by DCI format 0_2 that associated with CORESETPoolIndex = 1.

Alt2:
When multi-DCI based STxMP PUSCH+PUSCH is configured:
· When UE is configured to monitor DCI format 0_2, the UE expects to be configured with two SRS resource sets with usage ‘codebook’ or ‘nonCodeBook’ in each of srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2
And from the offline discussion in last meeting, we have following preference:
Alt1: ZTE, SS
Alt2: vivo, CATT, Fujitsu, HW, Qualcomm, SS, LG, Apple, Nokia/NSB, IDG, MTK



In this meeting, companies provide the following views in the tdocs: 
· Alt1 is preferred: Fujitsu,
· Alt2 is preferred: Qualcomm, vivo, Panasonic, Ericsson

Mod: Both Alt1 and Alt2 can work. Considering that more companies support Alt2 from offline discussion in last meeting and also in the tdoc of this meeting, I would suggest to go with Alt2 for this issue. 

Proposal 2.1:
When multi-DCI based STxMP PUSCH+PUSCH is configured and when UE is configured to monitor DCI format 0_2, the UE expects to be configured with two SRS resource sets with usage ‘codebook’ or ‘nonCodeBook’ in each of srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2


	2.2
	When the number of layers in the PUSCH of the case of CG PUSCH+DG PUSCH is over 2:

· CATT considered that in the case of CG+DG, the PUSCH might have more than 2 layers. When this happens, the UE shall drop the CG-PUSCH and only transmits the DG-PUSCH.
· Samsung also proposed that UE only transmit DG PUSCH when CG + DG has total layer number > 4.
· Ruijie also proposed to drop the CG PUSCH and only transmit the DG PUSCH in this case.

Mod: This was discussed in last meeting and it was supported with good number of companies. It seems to be a good clarification to relax some scheduling restriction.

Proposal 2.2: 
When multi-DCI based STxMP PUSCH+PUSCH is configured:
· For the case DG-PUSCH + CG-PUSCH, if the number of layers in the one or both PUSCHs is more than 2exceeds the UE capability, the UE drops the CG-PUSCH and only transmits the DG-PUSCH.


	2.3
	UCI multiplexing in PUSCH:

Google suggested to discuss and clarify the UE behavior when one PUCCH overlaps with only one PUSCH associated with different TRP in previous agreement and made the following proposal:
	Proposal 3: Clarify the UE behavior if it detects one PUCCH overlaps with only one PUSCH from a different CORESETPoolIndex based on one of the following options:
· Option 1: UE triggers incorrect configuration handling procedure 
· The gNB’s scheduling should “predict” the DCI decoding status to avoid this case or the gNB should not schedule two PUSCHs overlapped with a PUCCH
· Option 2: UE should not trigger the incorrect configuration handling procedure, and can transmit the PUCCH/PUSCH based on its own implementation



Mod: This issue was discussed in last meeting and majority companies thought such proposals is not needed. My understanding is the previous agreement and also the corresponding specification text is very clear.  

Proposal conclusion 2.3: 
Per previous agreement, UE treats it as error case if one PUCCH including HARQ-ACK overlaps with only one PUSCH associated with a different CORESETPoolIndex value when separate HARQ-ACK feedback is configured.


	2.4
	CSI UCI multiplexing to PUSCH:

Google proposed to clarify that if separate HARQ-ACK feedback is configured, UCI without HARQ-ACK shall be multiplexed to any overlapping PUSCH, not matter associated with same or different TRP.
	Proposal 4: If separate HARQ-ACK feedback is configured and the UCI does not include HARQ-ACK, when PUCCH with the UCI overlaps with only one PUSCH, regardless of whether the PUSCH is associated with the same TRP or different TRP from the PUCCH, UE multiplexes the UCI on the PUSCH.



Mod: This issue was discussed in last meeting and majority companies thought this is not needed:

Proposal 2.4:
When multi-DCI based STxMP PUSCH+PUSCH is configured and separate HARQ-ACK feedback is configured:
· For a UCI not including HARQ-ACK, if the PUCCH overlaps with only one PUSCH, the UCI is multiplexed in the overlapped PUSCH regardless of whether the PUSCH and PUCCH are associated with same or different TRPs.


	2.5
	UL DAI in UCI multiplexing:

Apple suggest to restrict the value of UL-TDAI in one PUSCH when one PUCCH overlaps with PUSCH+PUSCH and the UCI is multiplexed in one of the PUSCH in multi-DCI based PUSCH+PUSCH system.

Mod: It was discussed in the summary in last meeting and majority companies did not support it. The following proposal is made based on the proposal from Apple.

Proposal 2.5: 
In multi-DCI based PUSCH+PUSCH, when one PUCCH overlaps with PUSCH+PUSCH in time-domain, the UE does not expect that for the PUSCH which the UCI is multiplexed, the UL TDAI value is not equal to 4.


	2.6
	HARQ process number in mDCI-based STxMP PUSCH+PUSCH:

Apple explained some concern on the HARQ process in mDCI-based STxMP PUSCH+PUSCH and they proposed that for multi-DCI based PUSCH+PUSCH, the UE does not expect to be scheduled overlapping PUSCHs with same HARQ process number

Mod: the following proposal is made based on the proposal from Apple:

Proposal 2.6
For multi-DCI based STxMP PUSCH, UE doesn’t expect to be scheduled overlapping PUSCHs that are indicated with the same HARQ process number via two DCIs.

	2.7
	The restriction of in-order scheduling should not apply to STxMP PUSCH+PUSCH

Langbo explained that in the current specification, the restriction of in-order scheduling of PUSCH is applied to STxMP PUSCH+PUSCH in multi-DCI based system. They proposed that such restriction shall not be applied to STxMP PUSCH+PUSCH and suggest TP to correct it:
	TS38.214:
[bookmark: _Toc29674333][bookmark: _Toc11352138][bookmark: _Toc146791817][bookmark: _Toc20318028][bookmark: _Toc36645563][bookmark: _Toc29673199][bookmark: _Toc27299926][bookmark: _Toc45810608][bookmark: _Toc29673340]6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
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 not provided enableSTx2PofmDCI and 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 non-overlapping in time domain PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex and the case when a UE is provided enableSTx2PofmDCI and 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. 
[bookmark: _Hlk26290630]< Unchanged parts are omitted >



Mod: My understanding this TP is good correction. 

Proposal 2.7:
Adopt the above TP for TS 38.214

	2.8
	Additional timeline for multi-DCI based PUSCH+PUSCH scheduling:

· Samsung suggested to introduce additional timeline for PUSCH+PUSCH scheduling as UE capability.
· Ruijie also proposed to support this.

Mod: The following proposal is made based on the proposal from Samsung:

Proposal 2.8: 
Introduce additional PUSCH preparation timeline for multi-DCI based PUSCH+PUSCH, subject to UE capability.

	
	




Table 2-2: Company input for Issues 1.x
	Company 
	Comments

	Mod00
	Please share your views/inputs on the issues 2.x

	ZTE
	Proposal 2.1: From infra vendor’s perspective, we still doubt the use case to schedule MDCI based STxMP PUSCH+PUSCH by “DCI 0_1 + DCI 0_2” in practical.

Proposal 2.2: To our understanding, this case was already precluded by the following agreement.
	Agreement
For STxMP PUSCH+PUSCH transmission in multi-DCI based system:
· The maximal number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain can be 1 or 2 subject to UE capability



Proposal conclusion 2.3: OK.

Proposal 2.4: Not needed.

Proposal 2.5: Not needed.

Proposal 2.6: Not needed, it can be guaranteed by gNB implementation.

Proposal 2.7: Support.

Proposal 2.8: Open to discuss.

	NTT Docomo
	2.1: support
2.2: same view as ZTE
2.3/2.4: not needed. We think previous agreement and current spec. is clear.
2.5: not needed
2.6: not needed
2.7: support

	QC
	Issue 2.1: Support the proposal.

Issue 2.2: We can be ok with this proposal, but instead of “is more than 2”, it should be “exceeds the corresponding UE capability”. Furthermore, timeline for dropping should follow legacy. Also, we prefer to extend this to CG+CG as well (in which case one of the CGs should be dropped).

Issue 2.3: In current spec, this is already error case.

Issue 2.4: The proposal is already the existing behavior in the spec as well as in the previous agreement. We are not sure what is the missing part?

Issue 2.5: The scenario seems no different than UL-CA (multiple PUSCHs overlap with a UCI).

Issue 2.6: This is already error case in the spec: “The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1 or 0_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.”

Issue 2.7: TP seems fine to us, but maybe a simpler change would be just to remove “non-overlapping in time domain” from the legacy text. It is already clear that overlapping PUSCHs in time is only allowed for Rel-18 (and not in Rel-16 multi-DCI).

Issue 2.8: We can be ok with this if there is a need for some implementations.

	Google
	2.1: Do not support. Based on the agreement in 8.1.1.1, the associated CORESETPoolIndex should be determined based on whether to apply the first or second indicated TCI state. 8.1.1.1 is discussing whether to apply the first or second indicated TCI state when one SRS resource set is configured. Note that this is an essential issue for sTRP PUSCH as well. We do not need to repeat the discussion. 

2.2: In our view, UE can choose to transmit the CG-PUSCH or not. We do not specify when the UE should transmit CG-PUSCH or not. It is unnecessary to specify this.

2.3: We are fine with the proposal, but the problem is whether the NW can always make sure this would never happen – UE will never fail to decode one of the PDCCHs.

2.4: In last meeting, several companies mentioned this is in spec, but would any companies point out the corresponding text?

2.5/2.6: We think we should discuss all the proposals with “UE expect” together to apply a common principle for these proposals.

2.7: Support

2.8: We failed to see the necessity, but open to discuss.
 


	Samsung
	Proposal 2.1: We are fine.
Proposal 2.2: We support. It can be beneficial for gNB to schedule more flexible.
Proposal 2.3 and Proposal 2.4: We don’t support. As clarified by companies in the last meeting, no further clarification/discussion is needed.
Proposal 2.5: We don’t support. The issue is not valid as same case exists in CA and we don’t have such restriction.
Proposal 2.6: We don’t support. In our understanding, it can be resolved by gNB implementation. 
Proposal 2.7: Okay to discuss.
Proposal 2.8: We support.  Without relaxing the timeline, a UE may be enforced to have two encoders because the legacy timeline only assumes one PUSCH at a time per cell. The proposal is beneficial for UE cost reduction with one encoder in a TDM manner for the two overlapping PUSCHs. 


	Xiaomi
	Proposal 2.1: support
Proposal 2.2: agree with QC’s comment that is should be according to “UE capability” to align with current agreement.
Proposal 2.7: generally fine with the TP, since non-overlapping in time is not the considered for mDCI based STxMP, the part “is not provided enableSTx2PofmDCI and ”can be removed.
Proposal 2.8: ok for additional UE capability.

	Spreadtrum
	Proposal 2.1: Support.
Proposal 2.2: Agree with ZTE.
Proposal 2.3: Not needed. 
Proposal 2.4: Not needed.
Proposal 2.5: Not needed.
Proposal 2.6: Not needed.
Proposal 2.7: OK.
Proposal 2.8: OK to discuss.

	OPPO
	Proposal 2.1: Support
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 2.2: the proposal is not necessary, but we are also ok if majority supports.
Proposal 2.3~2.6: Not needed.
Proposal 2.7: Support.
Proposal 2.8: Ok to discuss.

	CATT
	Proposal 2.1: Not support. Both of the alternatives restrict the scheduling flexibility. It is up to gNB’s implementation and it is not necessary to restrict UE behavior. In this case, we prefer to drop the discussion within this proposal. 
Proposal 2.2: Support. 
Proposal 2.3&2.4: Not needed.
Proposal 2.5: Not support.
Proposal 2.6: Support. It is a valid case. 
Proposal 2.7: Support. It is an essential clarification.
Proposal 2.8: Fine to support. Open to discuss.


	MediaTek
	Proposal 2.1: Support
Proposal 2.2: Not support. According to the previous agreement, a PUSCH with more than 2 layers is not allowed to schedule. It is unnecessary to specific the UE behavior to handle that.
Proposal 2.3: Not needed.
Proposal 2.4: Not needed.
Proposal 2.5: Not needed.
Proposal 2.6: Not needed.
Proposal 2.8: Fine to discuss if the motivation is clear.

	Fujitsu
	Proposal 2.1: Open to discuss, although Alt1 is slightly preferred.
Proposal 2.2: Share a similar view with ZTE.
Proposal 2.3: Not essential. Agree with FL’s assessment. 
Proposal 2.4: Not essential.
Proposal 2.5: Not essential.
Proposal 2.6: Not essential. 
Proposal 2.7: We are fine.
Proposal 2.8: Open to discuss.

	Nokia/NSB
	Proposal 2.1:  Support FL’s proposal.
Proposal 2.2: If further scheduling flexibility is enabled, we can support it.
Proposal 2.3: Not needed
Proposal 2.4: Not needed
Proposal 2.6: Not needed and can be solved with network implementation
Proposal 2.6: we can discuss the need and the wording.
Proposal 2.8: We do not see this needed, especially linked as new UE capability. This should not be a priority topic.

	New H3C
	Proposal 2.1: Support.
Proposal 2.2: Open to discuss.
Proposal 2.3/2.4/2.5/2.6: No need. 
Proposal 2.7: OK.
Proposal 2.8: Open to discuss.

	InterDigital
	Proposal 2.1: Support FL’s proposal. 
Proposal 2.2: Support FL’s proposal.
Proposal 2.3: Not needed. 
Proposal 2.4: Not needed.
Porposal 2.7: Support FL’s proposal. 
Proposal 2.8: Support FL’s proposal. 

	Lenovo
	Proposal 2.1: Support
Proposal 2.2: CG + CG should be considered as well. For the case of Type 1 CG + Type 2 CG, the same situation can be happened.
Proposal 2.3: Not needed.
Proposal 2.4: Not needed.
Proposal 2.5: Not Support
Proposal 2.6: Not needed. It can be handled by ggNB implementation.
Proposal 2.7: OK to discuss.
Proposal 2.8: Fine to discuss.


	Huawei, HiSilicon
	Proposal 2.1: Support.

For Alt1, we are wondering if the second bullet is actually supported in the current spec as the resources of the SRS resource set(s) for DCI 0_2 should be the subset of the resources in the SRS resource set(s) for DCI 1_0. 

Proposal 2.2: The proposal is not needed. 

According to agreement mentioned above by ZTE, if enableSTx2PofmDCI is configured, gNB is not supposed to configure/schedule PUSCH layers more than the UE supported capability for each PUSCH. 

Proposal 2.3, 2.4, 2.5: Not needed as per discussions in the last meeting. 
Proposal 2.6: Not needed. This is already precluded in the spec as mentioned by QC.

Proposal 2.7: Support.

Proposal 2.8: Support. 



	LG
	Proposal 2.1: Support

Proposal 2.2: Not support. We already the following agreement so the number of layers in each PUSCH is not more than 2. The proposal violates the agreement. If gNB want to schedule DG PUSCH with rank > 2 then it can schedule the DG PUSCH in non overlapped symbols with CG PUSCH. 

Proposal 2.3: Not needed.
Proposal 2.4: Legacy multiplexing rule is sufficient.
Proposal 2.5: Not Support.
Proposal 2.6: Not needed. 
Proposal 2.7: OK to discuss.
Proposal 2.8: Not essential. We think this is an optimization.

	Ruijie
	2.1: Support. Agree with FL.
2.2: Not support. Agree with ZTE.
2.3: Support.
2.4: Not Support. This is not need since current spec is clear and seems there is no missing part.
2.5: Not support.
2.6: Not support.
2.7: Support.
2.8: Support.

	Apple
	Issue 2.1: Support the proposal.
Issue 2.2: Same view as QC
Issue 2.3: based on agreement it is clear the case will be an error case
Issue 2.4: agreement is clear
Issue 2.5: support (yes it is similar to UL CA which is the source of many ambiguities in UL CA. With this proposal we want to avoid or at least not introduce such issues for UL CA)
Issue 2.6: agree that without this proposal, current spec is already applicable. If this is common understanding, OK to drop the proposal  
Issue 2.7: Do NOT support. Out of order PUSCH+PUSCH can be problematic especially when per UE power control is applied. 
Issue 2.8: tend to not support. PUSCH+PUSCH anyway needs more capability than a PUSCH, including to possibly more timeline. Incapable UE should not support it. If additional timeline is needed justification to have overlapping PUSCHs is reduced.

	Transsion
	Proposal 2.1: Support FL’s proposal.
Proposal 2.2: Share a similar view with ZTE.
Proposal 2.3: Not needed.
Proposal 2.4: Not needed.
Proposal 2.5: Not needed.
Proposal 2.6: Not needed.
Proposal 2.7: Support.
Proposal 2.8: Fine to discuss.

	vivo
	Proposal 2.1: Support FL’s proposal.
Proposal 2.2: Support the proposal in principle. Further clarification is that CG and DG described in this proposal should have same priority index.
Proposal 2.3: fine.
Proposal 2.4: Not needed.
Proposal 2.5: Not needed.
Proposal 2.6: Not needed.
Proposal 2.7: fine.
Proposal 2.8: Not needed

	NEC
	Proposal 2.1: OK.
Proposal 2.2: OK.
Proposal 2.4: OK.
Proposal 2.8: OK.

	Sharp
	Proposal 2.1: Support.
Proposal 2.2: Not support. Previous agreement is enough.
Proposal 2.3~2.6: Not needed.
Proposal 2.7: Support.
Proposal 2.8: Open to discuss.

	Mod:
	2.1 The issue of SRS resource set configuration when DCI format 0_2 is monitored

· Support/ok: NTT DOCOMO, QC, SS, Xiaomi, Spreadtrum, OPPO, MediaTek, Fujitsu, Nokia/NSB, New H3C, InterDigital, Lenovo, Huawei/HiSilicon, LG, Ruijie, Apple, Transsion, vivo, NEC, Sharp
· No support/not needed: ZTE, Google, CATT, 

2.2 When the number of layers in the PUSCH of the case of CG PUSCH+DG PUSCH is over 2

· Support/ok: QC, SS, Xiaomi, CATT, Nokia/NSB, New H3C, InterDigital, Lenovo (consider CG+CG too), Apple, vivo, NEC, 
· No support: ZTE (it is precluded), NTT DOCOMO, Google, Spreadtrum, OPPO, MediaTek, Fujitsu, Huawei/HiSilicon, LG, Ruijie, Transsion, Sharp


2.3 UCI multiplexing in PUSCH
· Support/ok: ZTE, Google, Ruijie, vivo
· No support/not needed: NTT DOCOMO, QC, SS, Spreadtrum, OPPO, CATT, MediaTek, Fujitsu, Nokia/NSB, New H3C, InterDigital, Lenovo, Huawei/HiSilicon, LG, Apple, Transsion, Sharp


2.4 CSI UCI multiplexing to PUSCH:
· Support/ok: Google, NEC
· No support: ZTE, NTT DOCOMO, QC, SS, Spreadtrum, OPPO, CATT, MediaTek, Fujitsu, Nokia/NSB, New H3C, InterDigital, Lenovo, Huawei/HiSilicon, LG, Ruijie, Apple, Transsion, vivo, Sharp


2.5 UL DAI in UCI multiplexing
· Support: Apple
· No support: ZTE, NTT DOCOMO, QC, SS, Spreadtrum, OPPO, CATT, MediaTek, Fujitsu, Nokia/NSB, New H3C, Lenovo, Huawei/HiSilicon, LG, Ruijie, Transsion, vivo, Sharp

2.6 HARQ process number in mDCI-based STxMP PUSCH+PUSCH

· Support/ok: CATT, Nokia/NSB, Google
· Not support/not needed: ZTE, NTT DOCOMO, QC, SS, Spreadtrum, OPPO, MediaTek, Fujitsu, New H3C, Lenovo, Huawei/HiSilicon, LG, Ruijie, Apple, Transsion, vivo, Sharp

2.7 The restriction of in-order scheduling should not apply to STxMP PUSCH+PUSCH
· Support/ok: ZTE, NTT DOCOMO, QC, Google, SS, Xiaomi, Spreadtrum, OPPO, CATT, Fujitsu, New H3C, InterDigital, Lenovo, Huawei/HiSilicon, LG, Ruijie, Transsion, vivo, Sharp
· No support/not needed: Apple

2.8 Additional timeline for multi-DCI based PUSCH+PUSCH scheduling
· Support/ok: ZTE, QC, Google(open to discuss), SS, Xiaomi, Spreadtrum, OPPO, CATT, MediaTek, Fujitsu, New H3C, InterDigital, Lenovo, Huawei/HiSilicon, LG, Ruijie, Transsion, NEC, Sharp
· No support/not needed: Nokia/NSB, Apple, vivo, LG

Mod:
Re 2.1: Majority company support the proposal. @ZTE, CATT and Google: I understand there does exist the potential issue of configuring SRS resource sets and in STxMP, we specify the association rule between SRS resource sets and CORESEPoolIndex. 

Re 2.2: companies who objects this proposal think this shall be precluded by system implementation and it shall not happen per our previous agreement. I guess the motivation of this proposal is to define UE behavior when it really happens. In the current spec, the UE would treat it as error case and how to deal with it is up to UE implementation. So, my understanding is that the question is: do we need to specify UE behavior for this error scenario?

Re 2.3~2.6: Super majority companies think it is not needed.

Re 2.7: All the companies except Apple support the TP and think it is an essential change. @Apple, my understanding is if this correction is made, overlapping PUSCHs cannot be scheduled, i.e., STxMP is not supported.
And per Xiaomi’s comment, the part “is not provided enableSTx2PofmDCI and ” is not needed, I agree and remove it now.

Re 2.8: majority companies support or ok to discuss this. 



STxMP PUCCH SFN
Table 3-1 summary of Issues of STxMP SFN PUCCH
	# 
	Issue

	3.1
	Periodic/semi-persistent PUCCH vs SFN scheme:

Samsung proposed not supporting SFN transmission in periodic/semi-persistent PUCCH. Their argument is because the two indicated TCI states might not feasible for STxMP scheme. Samsung proposed: if the PUCCH resource for periodic/semi-persistent PUCCH is configured with SFN scheme, the UE is not required to transmit periodic/semi-persistent PUCCH according to SFN PUCCH with two indicated TCI states. Or considering RAN1’s progress, we can consider that SFN scheme cannot be configured for periodic/semi-persistent PUCCH.

Mod: I am not sure that is an issue. Generally, the system should choose two feasible TCI states for uplink STxMP transmission by implementation.  Here is the proposal based on the proposal of Samsung:

Proposal 3.1:
The UE does not expect to be configured with STxMP SFN scheme on periodic/semi-persistent PUCCH resources.


	
	




Table 3-2: Company input for Issues 3.1
	Company 
	Comments

	Mod00
	Please share your views on the issue/proposal

	ZTE
	Proposal 3.1: Open to discuss.

	NTT Docomo
	Do not support. 

	QC
	Issue 3.1: Agree with FL that this is not an issue. 

	Google
	3.1: We think we should discuss all the proposals with “UE expect” together to apply a common principle for these proposals.

	Samsung
	We support. Depending on channel status and traffic condition, gNB can decide not to support STxMP but panel selection based scheme by indicating two updated TCI states. However, without RRC reconfiguration, P/SP PUCCH should be transmitted in SFN manner if the PUCCH resource for P/SP PUCCH is configured with RRC parameter for SFN scheme and RRC parameter for applying two TCI states. 

	Xiaomi
	Do not support the proposal. 

	Spreadtrum
	Not needed.

	OPPO
	Not support.

	CATT
	Proposal 3.1: Not support. Fail to see the necessity of such limit.

	Fujitsu
	Proposal 3.1: Not essential. Agree with FL.

	New H3C
	Proposal 3.1: Not essential

	Lenovo
	Not Support.

	Huawei, HiSilicon
	Proposal 3.1: Not an essential optimization. 

	LG
	It can be handled by gNB.

	Ruijie
	Not support. Agree with FL.

	Transsion
	Not needed.

	vivo
	Not needed, what is the motivation?

	Panasonic
	Issue 3.1: This issue can be resolved with better beam management for STxMP, instead of adding such restriction.

	Mod
	Re proposal 3.1:
· Support/Ok: ZTE (open to dicuss), SS
· Not support: NTT DOCOMO, QC, Xiaomi, Spreadtrum, OPPO, CATT, Fujitsu, New H3C, Lenovo, Huawei/HiSilicon, LG, Ruijie, Transsion, vivo, Panasonic,

Mod: Most of the companies think this is not necessary and can be handled by the system implementation. So, I suggest we cease the discussion on this issue. 




Beam Reporting for STxMP
Table 4-1 summary of Issues of beam reporting for STxMP
	# 
	Issue

	4.1
	MPE reporting for STxMP transmission:

This issue was discussed in meeting 114bis and some companies concerned that this might belong to 8.1.1.1 or not needed. Companies proposed the following proposals in the tdocs of this meeting: 
· Spreadtrum proposed to enhance Rel-17 MPE reporting for STxMP: the UE can be configured with two candidate RS pools associated with each SRS resource set and for each pool, the UE reports SSBRI/CRI and P-MPR values.
· Intel proposed to consider UE reporting N pairs of P-MPR values where each value-pair corresponds to a STxMP beam-pair and the P-MPR value-pair apply for STxMP transmission  
· Hyundai proposed to enhance the MPE reporting for STxMP transmission.
· Qualcomm proposed to enhance the MPE reporting for STxMP tranmission


Mod: The latest version of the proposal from last meeting is proposed here:

Proposal 4.1: To facilitate MPE mitigation for STxMP transmission, support the following enhancement on Rel-17 MPE reporting:
· The UE is configured with two SSB/CSI-RS resource pools for MPE reporting, each of which is associated with the first or second SRS resource sets for CB or NCB.
· The UE can report N (=1,2) pairs of {P-MPR and SSBRI/CRI} through PHR MAC CE, where in each reported pair, the first value of {P-MPR value and SSBRI/CRI} is associated with the first pool and the second value of {P-PMR and SSBRI/CRI} is associated with the second pool


	4.2
	Report capability index for STxMP beam reporting:

Lenovo proposed to enhance capability index reporting for STxMP and suggest the UE to report one UE capability index for each reported beam pair in rel-18 group based beam reporting.
But Intel suggested that there is no need to consider capability value set index as part of group based beam reporting for STxMP.

Mod: This issue was discussed in summary in last meeting and more companies did not support it or thought it is not needed. Considering that, I would suggest to conclude there is consensus to support this.

Proposal 4.2: 
There is no consensus to introduce capability value set index reporting in group-based beam reporting for STxMP in Rel-18


	4.3
	The information if two Tx beams overlap in space or not:

Google proposed to request the UE to report if two UL Tx beams overlap in spatial domain or not. The reason for that is: google suggested that the calculation of maximal EIRP might be different if two UL Tx beams overlap or not overlap. When they overlap, the maximal EIRP would be the sum of EIRPs of two beams. In contrast, if they do not overlap, the maximal EIRP is the EIRP of one beam.

Mod: This was discussed in last meeting and many companies thought it is not needed or did not support it.

Proposal 4.3: 
There is no consensus to support the UE to report whether the UL Tx beams are overlapping or not for each reported group of CRIs/SSBRIs for Rel-18 group based beam report.




Table 4-2: Company input for Issues 4.x
	Company 
	Comments

	Mod00
	Please share your views/inputs on the issues/proposals 4.x

	ZTE
	Proposal 4.1: It should be discussed in unified TCI session.
Proposal 4.2: Support, it should be a conclusion instead. Notably, asymmetric panels of STxMP was precluded in Rel-18.
Proposal 4.3: Support, it should be a conclusion instead.

	NTT Docomo
	4.1: not necessary.
4.2: support as conclusion
4.3: support as conclusion

	QC
	Issue 4.1: Support the proposal. This issue belongs to this agenda in our view.

Issue 4.2: Support as conclusion.

Issue 4.3: Support as conclusion.


	Google
	4.1: As far as I know RAN4 has already agreed not to consider P-MPR enhancement. We failed to see the necessity for the proposal.

4.2: OK with the conclusion 

4.3: We think the conclusion still depends on RAN4’s outcome. If RAN4 specifies both cases of overlapping and non-overlapping, such report could be necessary.

	Samsung
	Proposal 4.1: We have same view as ZTE. 
Proposal 4.2: We support.
Proposal 4.3: We support. 

	Xiaomi
	Proposal 4.1: fine with the proposal.
Proposal 4.2: support as conclusion
Proposal 4.3: support as conclusion

	Spreadtrum
	Proposal 4.1: Support.
Proposal 4.2: Support as conclusion.
Proposal 4.3: Support as conclusion.

	OPPO
	Issue 4.1: Fine with the proposal.
Issue 4.2: Support.
Issue 4.3: Support.

	CATT
	Proposal 4.1: Fine to support.
Proposal 4.2& 4.3: Support

	MediaTek
	Proposal 4.1: We think that is not necessary
Proposal 4.2: Support the conclusion
Proposal 4.3: Support the conclusion

	Fujitsu
	Proposal 4.1: Open to discuss. 
Proposal 4.2: We are OK with the conclusion.
Proposal 4.3: We are OK with the conclusion.

	Nokia/NSB
	Proposal 4.2: Support
Proposal 4.3: Support

	New H3C
	Issue 4.1: Support.
Issue 4.2: Support.
Issue 4.3: Support.

	InterDigital
	4.1: Support FL’s proposal. 
4.2: Support FL’s proposal. 
4.3: Agree with Google. 

	Lenovo
	Issue 4.1: Not necessary.
Issue 4.2: Fine to follow majority.
Issue 4.3: Fine.

	Huawei, HiSilicon
	Proposal 4.1: Support.
Proposal 4.2: Support.
Proposal 4.3: Support.


	LG
	Proposal 4.1: We have same view as ZTE. 
Proposal 4.2: We support.
Proposal 4.3: We support. 

	Ruijie
	4.1: Support.
4.2: Support. Agree with FL.
4.3: Support. Agree with FL.

	Apple
	4.1: does NOT belong here. Unified TCI agenda has had LS exchange with RAN4 which not all of us have been closely following all, and some discussions may be related to this proposal
4.2 & 4.2: OK with proposed conclusion

	Transsion
	Proposal 4.1: Support FL’s proposal.
Proposal 4.2: Support the conclusion.
Proposal 4.3: Support the conclusion.

	vivo
	Proposal 4.1: Not needed, and why MPE is an issue for FWA/CPE type of device?
Proposal 4.2: Fail to see the benefit to report the capability value set index
Proposal 4.3: Support the conclusion.

	NEC
	Proposal 4.1: Support.
Issue 4.2: we are open to this discussion and we would like to understand how to report the capability value set index for STxMP.
Issue 4.3: OK with Google’s proposal.

	Panasonic
	Issue 4.1: We support this proposal and think it is beneficial since proper beam management is essential for proper functioning of STxMP scheme. Issues 3.1 and 4.3 for example can be resolved with beam reporting to determine which beams are compatible. We also propose a minor text modification to the proposal since we think it is essential and not just an enhancement.  
Proposal 4.1: To facilitate MPE mitigation for STxMP transmission, support the following enhancement on Rel-17 MPE reporting:
· The UE is configured with two SSB/CSI-RS resource pools for MPE reporting, each of which is associated with the first or second SRS resource sets for CB or NCB.
· The UE can report N (=1,2) pairs of {P-MPR and SSBRI/CRI} through PHR MAC CE, where in each reported pair, the first value of {P-MPR value and SSBRI/CRI} is associated

	Sharp
	Proposal 4.1: Support.
Proposal 4.2: Support.
Proposal 4.3: Support.

	Hyundai
	Proposal 4.1: Support.
Proposal 4.2: Support.
Proposal 4.3: Support.

	Mod
	4.1: MPE reporting for STxMP transmission

Regarding proposal 4.1 to support enhancing MPE reporting:
· Support: QC, Xiaomi, Spreadtrum, OPPO, CATT, Fujitsu, New H3C, InterDigital, Huawei/HiSilicon, Ruijie, Transsion, NEC, Panasonic, Sharp, Hyundai (15)
· No support: NTT DOCOMO, Google, MediaTek, Lenovo, vivo (5)
· Should be in 8.1.1.1: ZTE, LG, SS, Apple (4)

Mod: For the companies who propose this belong to 8.1.1.1, I assume you are ok with this proposal even through you think here is not the ‘right’ place. However, we are at the last meeting of rel18 maintenance. So my suggestion is that instead of arguing where to discuss this, let us focus on the proposal itself.   



4.2: Report capability index for STxMP beam reporting:

Regarding proposal 4.1 to make an conclusion of no consensus
· Support: ZTE, NTT DOCOMO, QC, Google, SS, Xiaomi, Spreadtrum, OPPO, CATT, MediaTek, Fujitsu, Nokia/NSB, New H3C, InterDigital, Lenovo, Huawei/HiSilicon, LG, Ruijie, Apple, Transsion, vivo, Sharp, Hyundai
· No support: NEC

Mod: Almost all the companies supports to make an conclusion there is consensus to introduce this functions in rel-18. So we can move forward with this conclusion. Per Mr. Chair’s guidance “No need to bring proposals for conclusions on no consensus”, I will not bring this proposal conclusion to online and let us cease the discussion on this issue. 


4.3: The information if two Tx beams overlap in space or not:

Regarding proposal 4.3 to make a conclusion of no consensus:
· Support: ZTE, NTT DOCOMO, QC, SS, Xiaomi, Spreadtrum, OPPO, CATT, MediaTek, Fujitsu, Nokia/NSB, New H3C, Lenovo, Huawei/HiSilicon, LG, Ruijie, Apple, Transsion, vivo, Sharp, Hyundai
· No support: Google (it would be necessary if RAN4 specified both overlapping/non-overlapping), InterDigital

Mod: Same as 4.2, almost all the companies supports to make an conclusion there is consensus to introduce this functions in rel-18. So we can move forward with this conclusion. Per Mr. Chair’s guidance “No need to bring proposals for conclusions on no consensus”, I will not bring this proposal conclusion to online and let us cease the discussion on this issue. 




Round 2 Discussion

For the issue of 1.2: ZTE provided one TP for 38.214:

Updated proposal 1.2: 
For SDM and SFN STxMP operation:
· For codebook-based transmission, the UE shall expect that the precoder indicated by the first TPMI and the precoder indicated by the second TPMI are mapped to different PUSCH antenna ports.
· For non-codebook based transmission, the UE shall expect that SRS resource(s) indicated by the first SRI and SRS resource(s) indicated by the second SRI are corresponding to different PUSCH antenna ports.
Note: No PUSCH precoder modification and/or PUSCH/SRS port re-indexing in the specification is expected. 
Adopt the following TP for 38.214:
· Reason for change: In the current specifications, the precoder matrix W might be interpreted as different expressions of single DCI based STxMP PUSCH transmission in SDM/SFN scheme, which may cause ambiguity of how to apply precoding processing between UE side and gNB side.
· Summary of change: Add text in specification to clearly clarify that that the precoder indicated by the first TPMI/SRI and the precoder indicated by the second TPMI/SRI are applied to different PUSCH antenna ports for single DCI based STxMP CB/NCB PUSCH in SDM/SFN scheme.
· Consequences if not approved: Specification has ambiguity on how to apply the precoding of single DCI based STxMP CB/NCB PUSCH transmission in SDM/SFN scheme.
	
[bookmark: _Toc27299928][bookmark: _Toc29673342][bookmark: _Toc36645565][bookmark: _Toc45810610][bookmark: _Toc29674335][bookmark: _Toc11352140][bookmark: _Toc146641079][bookmark: _Toc29673201][bookmark: _Toc20318030]6.1.1.1	Codebook based UL transmission
[bookmark: _Hlk494787931]<Unchanged parts are omitted>
When the higher layer parameter multipanelScheme is set to 'SDMScheme' 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', two SRI(s), and two TPMI(s) are given by the DCI fields of two SRS resource indicator and two Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2: 
-	When codepoint "10"  of SRS Resource Set indicator is indicated, the first TPMI is used to indicate the precoder to be applied over layers {0…v1-1}, where v1 is the number of layers indicated by the first TPMI, that corresponds to the SRS resource selected by the corresponding SRI when multiple SRS resources are configured for the applicable SRS resource set or if single SRS resource is configured for the applicable SRS resource set, and the second TPMI is used to indicate the precoder to be applied over layers {v1…. v2+v1-1}, where v2 is the number of layers indicated by the second TPMI, that corresponds to the SRS resource selected by the corresponding SRI when multiple SRS resources are configured for the applicable SRS resource set or if single SRS resource is configured for the applicable SRS resource set, v1 ≤ maxRankSdm and v2 ≤ maxRankSdm or maxRankSdmDCI-0-2 and maxRankSdm or maxRankSdmDCI-0-2 are defining the maximum number of layers applied over the first and the second SRS resource sets, separately. 
-	When codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI and second TPMI are reserved, the first TPMI is used to indicate the precoder to be applied over layers {0…v-1}, where v ≤ maxRank, where maxRank is defining the maximum number of layers. 
-	Codepoint "11" of SRS Resource Set indicator is reserved. 
-	For one or two TPMI(s), the transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to the higher layer parameter nrofSRS-Ports in SRS-Config for the indicated SRI(s), as defined in Clause 6.3.1.5 of [4, TS 38.211]. When two TPMIs are indicated, the UE shall expect that the precoder indicated by the first TPMI and the precoder indicated by the second TPMI are mapped to different PUSCH antenna ports.
-	When two SRIs are indicated, the UE shall expect that the number of SRS antenna ports associated with two indicated SRIs would be the same. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. Each of the indicated one or two SRI(s) in slot n is associated with the most recent transmission of SRS resource of associated SRS resource set identified by the SRI, where the SRS resource 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 'codebook', the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets.
When higher layer parameter multipanelScheme set to 'SFNscheme' 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', two SRI(s), and two TPMI(s) are given by the DCI fields of two SRS resource indicator and two Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2. 
-	When  codepoint "10" of SRS Resource Set indicator is indicated, the first TPMI is used to indicate precoder to be applied over layers {0…v-1} and the second TPMI is used to indicate the precoder to be applied over layers {0…v-1}, where  v ≤ maxRankSfn or maxRankSfnDCI-0-2 and maxRankSfn or maxRankSfnDCI-0-2 defining the maximum number of layers applied over the first SRS resource set and over the second SRS resource set separately. 
-	When codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI and second TPMI are reserved, the first TPMI is used to indicate precoder to be applied over layers {0…v-1}, where v ≤ maxRank and where maxRank is defining the maximum number of layers applied over the first SRS resource set or the seoncd SRS resource. 
-	Codepoint "11" of SRS Resource Set indicator is reserved. 
-	For one or two TPMI(s), the transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to nrofSRS-Ports in SRS-Config for the indicated SRI(s), as defined in Clause 6.3.1.5 of [4, TS 38.211]. When two TPMIs are indicated, the UE shall expect that the precoder indicated by the first TPMI and the precoder indicated by the second TPMI are mapped to different PUSCH antenna ports.
-	When two TPMIs are indicated, the UE shall expect that the number of SRS antenna ports associated with two indicated SRIs to be the same. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. Each of the indicated one or two SRI(s) in slot n is associated with the most recent transmission of SRS resource of associated SRS resource set identified by the SRI, where the SRS resource 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 'codebook', the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets.
<Unchanged parts are omitted>
[bookmark: _Toc146641080]6.1.1.2	Non-Codebook based UL transmission
<Unchanged parts are omitted>
When the higher layer parameter multipanelScheme is set to 'SDMScheme' 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 'nonCodebook', SRIs are given by the DCI fields of two SRS resource indicators in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2. 
-	When codepoint "10" of SRS Resource Set indicator is indicated, the first SRI is used to indicate resource(s) to be associated with layer(s) {0…v1-1}}, where v1 being the number of layers indicated by the first SRI, and the second SRI is used to indicate resource(s) to be associated with layer(s) {v1…. v2+v1-1}, v1 ≤ Lmax and v2 ≤ Lmax where Lmax is defined is defined in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212]. The UE shall expect that SRS resource(s) indicated by the first SRI and SRS resource(s) indicated by the second SRI are corresponding to different PUSCH antenna ports.
-	When  codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI is reserved, the first SRI is used to indicate resource(s) to be associated with layers {0…v-1}, v ≤ Lmax. 
When the higher layer parameter multipanelScheme is set to 'SFNscheme' 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 'nonCodebook', two SRI(s) are given by the DCI fields of two SRS resource indicator and two Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2. 
-	When codepoint "10" of SRS Resource Set indicator is indicated, the first SRI is used to indicate resource(s) to be associated with layer(s) {0…v-1} and the second SRI is used to indicate resource(s) to be associated with  layer(s) {0…v-1}, where  v ≤ Lmax and where Lmax is defined in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212]. The UE shall expect that SRS resource(s) indicated by the first SRI and SRS resource(s) indicated by the second SRI are corresponding to different PUSCH antenna ports.
-	When  codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI is reserved, the first SRI is used to indicate resources(s) to be associated with layers {0…v-1}, where v ≤ Lmax. When two SRIs are indicated, the UE shall expect that the number of SRS antenna ports associated with two indicated SRIs to be the same. 
-	Codepoint "11" of SRS Resource Set indicator is reserved. 
When the UE is configured with the higher layer parameter txConfig set to 'Noncodebook', the UE is configured with at least one SRS resource. Each of the indicated one or two SRI(s) in slot n is associated with the most recent transmission of SRS resource of associated SRS resource set identified by the SRI, where the SRS resource 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>




For the issue of 2.7: There is another place in 8.214 needing update to relax the restriction of in order PUSCH scheduling for rel-18 multi-DCI based STxMP PUSCH+PUSCH, which is captured in the following proposal 2.7a:

Proposal 2.7a: Adopt the following TP for 38.214:
· Reason for change: In the current specifications, the restriction of in order scheduling for PUSCH is applied to multi-DCI based STxMP PUSCH+PUSCH. That would cause some difficulty to the scheduling of STxMP PUSCH+PUSCH.
· Summary of change: Remove the “non-overlapping in time domain” from the specification text so that the STxMP PUSCH+PUSCH is included in the case of STxMP PUSCH+PUSCH can be scheduled with the out of order scheduling.
· Consequences if not approved:  The scheduling of STxMP PUSCH+PUSCH in rel-18 has the restriction of in order scheduling.
	[bookmark: _Toc146641077]6.1	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>

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 non-overlapping in time domain 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. 

<Unchanged parts are omitted>






For the issue of 2.1: I understand that Google/CATT’s comment is the current spec is ok for this case. When only one SRS resource set is configured to DCI 0_2, the DCI 0_2 from either CORESETPoolIndex can schedule a DCI 0_2, the system shall ensure proper TCI state by implementation, and the PUSCH is associated with the CORESETPoolIndex value where the DCI 0_2 is detected.  However, QC’s argument is that usually the SRS resource set of DCI 0_2 is the subset of one SRS resource set configured for DCI 0_1, thus allowing configuring only one SRS resource set and any DCI can schedule it (which is allowed by current spec) does not work.
Proposal 2.1:
When multi-DCI based STxMP PUSCH+PUSCH is configured and when UE is configured to monitor DCI format 0_2, the UE expects to be configured with two SRS resource sets with usage ‘codebook’ or ‘nonCodeBook’ in each of srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2

In the offline discussion, some companies commented that the gNB should avoid the issue of 2.1 by implementation. So, one alternative solution here is to conclude such a system behavior as in the following alternative proposal 2.1:
Alternative Proposal 2.1:
When multi-DCI based STxMP PUSCH+PUSCH is configured and when UE is configured to monitor DCI format 0_2, 
· If two SRS resource sets of CB/NCB are configured for DCI 0_1 while one SRS resource set of CB/NCB is configured for DCI 0_2, the UE monitors DCI format 0_2 only in coresets associated with CORESETPoolIndex = 0.
· If two SRS resource sets of CB/NCB are configured for DCI 0_2 while one SRS resource set of CB/NCB is configured for DCI 0_1, the UE monitors DCI format 0_1 only in coresets associated with CORESETPoolIndex = 0.


For proposal 1.7: My current understanding is that it might not be 100% essential because this parameter was introduced in previous release and thus there should be any misunderstanding that this parameter would be applied to STxMP scheme.
Updated Proposal 1.7:
The existing reducedMIMO-LayersFR2-UL in UE assistance information only indicates the UE preferred number of layers for sTRP operation 

For proposal 2.8: A few companies (Nokia/NSB, Apple, vivo, LG) think it is not needed. My personal understanding is that this is more like some type of optimization. 
Proposal 2.8: 
Introduce additional PUSCH preparation timeline for multi-DCI based PUSCH+PUSCH, subject to UE capability.

	Company 
	Comments

	Mod00
	Please share your views/inputs on those issues/proposals

	Huawei, HiSilicon
	Updated Proposal 1.2:

We cannot agree with the TP without ensuring that it does not set off further changes in 38.211 regarding the PUSCH precoder and/or PUSCH/SRS port re-indexing. As discussed yesterday, as a compromise, we are OK with the following proposal:

Proposal: For SDM and SFN STxMP operation:
· For codebook-based transmission, the UE shall expect that the precoder indicated by the first TPMI and the precoder indicated by the second TPMI are mapped to different PUSCH antenna ports.
· For non-codebook based transmission, The UE shall expect that SRS resource(s) indicated by the first SRI and SRS resource(s) indicated by the second SRI are corresponding to different PUSCH antenna ports.
Note: No PUSCH precoder modification and/or PUSCH/SRS port re-indexing in the specification is expected. 

If we agree on the above proposal, we are then open to the proposed TP by ZTE. 

Proposal 2.7a: OK.

Proposal 2.1: OK

Updated Proposal 1.7: OK

Proposal 2.8: Support.


	CATT
	Updated proposal 1.2: Can live with it if the majority is ok.

Proposal 2.7a: Support.

Proposal 2.1: Not support as the comments above.

Updated proposal 1.7& proposal 2.8: No strong view. Can be supportive if the majority is ok.


	ZTE
	Updated proposal 1.2: Support. It is essential to guarantee companies consensus that precoders indicated by the first TPMI and the second TPMI should be mapped to different PUSCH antenna ports according to discussions with opponents after Tuesday’s offline with regards to the following description in TS 38.214.

	6.1.1.1	Codebook based UL transmission
...
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource(s) indicated by the DCI format 0_1, 0_2 or 0_3 or by configuredGrantConfig according to clause 6.1.2.3.
...


6.1.1.2	Non-Codebook based UL transmission
...

The UE shall transmit PUSCH using the same antenna ports as the SRS port(s) in the SRS resource(s) indicated by SRI(s) given by DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3, where the SRS port in (i+1)-th SRS resource in the SRS resource set is indexed as . 
...



Proposal 2.7a: Support.

Proposal 2.1: Support.

Updated proposal 1.7:Support.

Proposal 2.8:Support.



Proposals for Online Discussion
Proposal 2.7a: Adopt the following TP for 38.214:
· Reason for change: In the current specifications, the restriction of in order scheduling for PUSCH is applied to multi-DCI based STxMP PUSCH+PUSCH. That would cause some difficulty to the scheduling of STxMP PUSCH+PUSCH.
· Summary of change: Remove the “non-overlapping in time domain” from the specification text so that the STxMP PUSCH+PUSCH is included in the case of STxMP PUSCH+PUSCH can be scheduled with the out of order scheduling.
· Consequences if not approved:  The scheduling of STxMP PUSCH+PUSCH in rel-18 has the restriction of in order scheduling.
	6.1	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>

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 non-overlapping in time domain 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. 

<Unchanged parts are omitted>




Updated proposal 1.2: 
For SDM and SFN STxMP operation:
· For codebook-based transmission, the UE shall expect that the precoder indicated by the first TPMI and the precoder indicated by the second TPMI are mapped to different PUSCH antenna ports.
· For non-codebook based transmission, the UE shall expect that SRS resource(s) indicated by the first SRI and SRS resource(s) indicated by the second SRI are corresponding to different PUSCH antenna ports.
Note: No PUSCH precoder modification and/or PUSCH/SRS port re-indexing in the specification is expected. 
Adopt the following TP for 38.214:
· Reason for change: In the current specifications, the precoder matrix W might be interpreted as different expressions of single DCI based STxMP PUSCH transmission in SDM/SFN scheme, which may cause ambiguity of how to apply precoding processing between UE side and gNB side.
· Summary of change: Add text in specification to clearly clarify that that the precoder indicated by the first TPMI/SRI and the precoder indicated by the second TPMI/SRI are applied to different PUSCH antenna ports for single DCI based STxMP CB/NCB PUSCH in SDM/SFN scheme.
· Consequences if not approved: Specification has ambiguity on how to apply the precoding of single DCI based STxMP CB/NCB PUSCH transmission in SDM/SFN scheme.
	
6.1.1.1	Codebook based UL transmission
<Unchanged parts are omitted>
When the higher layer parameter multipanelScheme is set to 'SDMScheme' 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', two SRI(s), and two TPMI(s) are given by the DCI fields of two SRS resource indicator and two Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2: 
-	When codepoint "10"  of SRS Resource Set indicator is indicated, the first TPMI is used to indicate the precoder to be applied over layers {0…v1-1}, where v1 is the number of layers indicated by the first TPMI, that corresponds to the SRS resource selected by the corresponding SRI when multiple SRS resources are configured for the applicable SRS resource set or if single SRS resource is configured for the applicable SRS resource set, and the second TPMI is used to indicate the precoder to be applied over layers {v1…. v2+v1-1}, where v2 is the number of layers indicated by the second TPMI, that corresponds to the SRS resource selected by the corresponding SRI when multiple SRS resources are configured for the applicable SRS resource set or if single SRS resource is configured for the applicable SRS resource set, v1 ≤ maxRankSdm and v2 ≤ maxRankSdm or maxRankSdmDCI-0-2 and maxRankSdm or maxRankSdmDCI-0-2 are defining the maximum number of layers applied over the first and the second SRS resource sets, separately. 
-	When codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI and second TPMI are reserved, the first TPMI is used to indicate the precoder to be applied over layers {0…v-1}, where v ≤ maxRank, where maxRank is defining the maximum number of layers. 
-	Codepoint "11" of SRS Resource Set indicator is reserved. 
-	For one or two TPMI(s), the transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to the higher layer parameter nrofSRS-Ports in SRS-Config for the indicated SRI(s), as defined in Clause 6.3.1.5 of [4, TS 38.211]. When two TPMIs are indicated, the UE shall expect that the precoder indicated by the first TPMI and the precoder indicated by the second TPMI are mapped to different PUSCH antenna ports.
-	When two SRIs are indicated, the UE shall expect that the number of SRS antenna ports associated with two indicated SRIs would be the same. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. Each of the indicated one or two SRI(s) in slot n is associated with the most recent transmission of SRS resource of associated SRS resource set identified by the SRI, where the SRS resource 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 'codebook', the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets.
When higher layer parameter multipanelScheme set to 'SFNscheme' 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', two SRI(s), and two TPMI(s) are given by the DCI fields of two SRS resource indicator and two Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2. 
-	When  codepoint "10" of SRS Resource Set indicator is indicated, the first TPMI is used to indicate precoder to be applied over layers {0…v-1} and the second TPMI is used to indicate the precoder to be applied over layers {0…v-1}, where  v ≤ maxRankSfn or maxRankSfnDCI-0-2 and maxRankSfn or maxRankSfnDCI-0-2 defining the maximum number of layers applied over the first SRS resource set and over the second SRS resource set separately. 
-	When codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI and second TPMI are reserved, the first TPMI is used to indicate precoder to be applied over layers {0…v-1}, where v ≤ maxRank and where maxRank is defining the maximum number of layers applied over the first SRS resource set or the seoncd SRS resource. 
-	Codepoint "11" of SRS Resource Set indicator is reserved. 
-	For one or two TPMI(s), the transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to nrofSRS-Ports in SRS-Config for the indicated SRI(s), as defined in Clause 6.3.1.5 of [4, TS 38.211]. When two TPMIs are indicated, the UE shall expect that the precoder indicated by the first TPMI and the precoder indicated by the second TPMI are mapped to different PUSCH antenna ports.
-	When two TPMIs are indicated, the UE shall expect that the number of SRS antenna ports associated with two indicated SRIs to be the same. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. Each of the indicated one or two SRI(s) in slot n is associated with the most recent transmission of SRS resource of associated SRS resource set identified by the SRI, where the SRS resource 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 'codebook', the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets.
<Unchanged parts are omitted>
6.1.1.2	Non-Codebook based UL transmission
<Unchanged parts are omitted>
When the higher layer parameter multipanelScheme is set to 'SDMScheme' 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 'nonCodebook', SRIs are given by the DCI fields of two SRS resource indicators in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2. 
-	When codepoint "10" of SRS Resource Set indicator is indicated, the first SRI is used to indicate resource(s) to be associated with layer(s) {0…v1-1}}, where v1 being the number of layers indicated by the first SRI, and the second SRI is used to indicate resource(s) to be associated with layer(s) {v1…. v2+v1-1}, v1 ≤ Lmax and v2 ≤ Lmax where Lmax is defined is defined in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212]. The UE shall expect that SRS resource(s) indicated by the first SRI and SRS resource(s) indicated by the second SRI are corresponding to different PUSCH antenna ports.
-	When  codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI is reserved, the first SRI is used to indicate resource(s) to be associated with layers {0…v-1}, v ≤ Lmax. 
When the higher layer parameter multipanelScheme is set to 'SFNscheme' 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 'nonCodebook', two SRI(s) are given by the DCI fields of two SRS resource indicator and two Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2. 
-	When codepoint "10" of SRS Resource Set indicator is indicated, the first SRI is used to indicate resource(s) to be associated with layer(s) {0…v-1} and the second SRI is used to indicate resource(s) to be associated with  layer(s) {0…v-1}, where  v ≤ Lmax and where Lmax is defined in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212]. The UE shall expect that SRS resource(s) indicated by the first SRI and SRS resource(s) indicated by the second SRI are corresponding to different PUSCH antenna ports.
-	When  codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI is reserved, the first SRI is used to indicate resources(s) to be associated with layers {0…v-1}, where v ≤ Lmax. When two SRIs are indicated, the UE shall expect that the number of SRS antenna ports associated with two indicated SRIs to be the same. 
-	Codepoint "11" of SRS Resource Set indicator is reserved. 
When the UE is configured with the higher layer parameter txConfig set to 'Noncodebook', the UE is configured with at least one SRS resource. Each of the indicated one or two SRI(s) in slot n is associated with the most recent transmission of SRS resource of associated SRS resource set identified by the SRI, where the SRS resource 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>



Alternative Proposal 2.1:
When multi-DCI based STxMP PUSCH+PUSCH is configured and when UE is configured to monitor DCI format 0_2, 
· If two SRS resource sets of CB/NCB are configured for DCI 0_1 while one SRS resource set of CB/NCB is configured for DCI 0_2, the UE monitors DCI format 0_2 only in coresets associated with CORESETPoolIndex = 0.
· If two SRS resource sets of CB/NCB are configured for DCI 0_2 while one SRS resource set of CB/NCB is configured for DCI 0_1, the UE monitors DCI format 0_1 only in coresets associated with CORESETPoolIndex = 0.

Contributions in RAN1#115
[1] R1-2310871	Maintenance on UL precoding indication for multi-panel transmission	Huawei, HiSilicon
[2] R1-2310924	Maintenance on Rel-18 MPUE Uplink Transmission	InterDigital, Inc.
[3] R1-2310952	Maintenance on UL precoding indication for multi-panel transmission	ZTE
[4] R1-2311043	Remaining issues on UL precoding indication for multi-panel transmission	Fujitsu
[5] R1-2311088	Maintenance on UL precoding indication for multi-panel transmission	vivo
[6] R1-2311159	Remaining issues on UL precoding indication for multi-panel transmission	Spreadtrum Communications
[7] R1-2311218	Remaining issues of UL precoding indicaton for multi-panel transmission	OPPO
[8] R1-2311319	Remaining issues on UL precoding indication for multi-panel transmission	CATT
[9] R1-2311366	Maintenance on UL precoding indication for multi-panel transmission	Lenovo
[10] R1-2311384	Maintenance on multi-panel uplink transmission	xiaomi
[11] R1-2311422	Remaining issues on UL precoding indication for multi-panel transmission	NEC
[12] R1-2311479	Remaining issues on UL precoding indication for multi-panel transmission	CMCC
[13] R1-2311523	Remaining Issues on UL Precoding for Multi-panel Transmission	Panasonic
[14] R1-2311570	On Simultaneous Multi-Panel Transmission	Google
[15] R1-2311617	Remaining issues on multi-panel transmission	NTT DOCOMO, INC.
[16] R1-2311657	UL precoding indication for multi-panel transmission	Intel Corporation
[17] R1-2311677	Remaining issues on multi-panel simultaneous transmissions	Apple
[18] R1-2311726	Maintenance on UL multi-panel transmission	Sharp
[19] R1-2311734	Remaining issues on UL precoding indication for multi-panel transmission	Langbo
[20] R1-2311744	Maintenance of precoder Indication for Multi-Panel UL Transmission	Nokia, Nokia Shanghai Bell
[21] R1-2311794	Remaining issues of UL precoding indication for multi-panel transmission	Transsion Holdings
[22] R1-2311835	Remaining details on UL precoding indication for STxMP	Samsung
[23] R1-2311930	Remaining issues on UL precoding indication for multi-panel transmission	Ruijie Network Co. Ltd
[24] R1-2311973	Remaining issues on simultaneous UL transmission across multi-panel	MediaTek Inc.
[25] R1-2312006	Remaining issues on UL precoding indication for multi-panel transmission	Hyundai Motor Company
[26] R1-2312030	Simultaneous multi-panel transmission	Qualcomm Incorporated
[27] R1-2312194	Maintenance on UL precoding indication for multi-panel transmission	Ericsson
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