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Introduction
In 3GPP RAN#94-e meeting, a new work item on MIMO evolution for downlink and uplink has been approved in [1]. As shown in below, the enhancement on simultaneous UL transmission across multi-panel to MTRP operation is one of the objectives for this WI:
	6. Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)
· UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission
· The total number of layers is up to four across all panels and total number of codewords is up to two across all panels, considering single DCI and multi-DCI based multi-TRP operation.
· UL beam indication for PUCCH/PUSCH, where unified TCI framework extension in objective 2 is assumed, considering single DCI and multi-DCI based multi-TRP operation
· For the case of multi-DCI based multi-TRP operation, only PUSCH+PUSCH, or PUCCH+PUCCH is transmitted across two panels in a same CC.


In this contribution, we present our views on the remaining issues on UL precoding indication for multi-panel transmission in Rel-18.
Remaining issues on STxMP UL transmission
Issue 1: The mapping between antenna ports and precoders of single DCI based STxMP CB PUSCH in SDM scheme
Reason for change
Single DCI based STxMP PUSCH transmission in SDM scheme was introduced to facilitate simultaneous UL transmission across multi-panel to MTRP operation in RAN1#112 meeting [2], where different layers and DMRS ports of one PUSCH are separately precoded and transmitted from different UE panels simultaneously as specified in RAN1#109-e meeting [3].
	Agreement (RAN1#109-e)
For STxMP PUSCH in single-DCI based mTRP system, study and evaluate the following schemes for PUSCH:
· SDM scheme: different layers/DMRS ports of one PUSCH are separately precoded and transmitted from different UE panels simultaneously. 
· Study and evaluate whether to support 2 CWs in SDM manner and transmitted from two different panel simultaneously.
· FDM-B scheme: two PUSCH transmission occasions with same/different RV of the same TB are transmitted from different UE panels on non-overlapped frequency domain resources and the same time domain resources.
· FDM-A scheme: different parts of the frequency domain resource of one PUSCH transmission occasion are transmitted from different UE panels.
· SFN-based transmission scheme: all of the same layers/DMRS ports of one PUSCH are transmitted from two different UE panels simultaneously.
· SDM repetition scheme: two PUSCH transmission occasions with different RV of the same TB are transmitted from two different UE panels simultaneously.
Note: Companies are encouraged to evaluate the different schemes for possible down-selection in RAN1#110.
Note: other schemes are not precluded

Agreement (RAN1#112)
Confirm the working assumption with the following updates:
Support the following scheme for STxMP PUSCH transmission in single-DCI based mTRP system in Rel-18:
· SDM scheme with one CW
· In RAN1#110bis-e, RAN1 will only consider SFN based transmission scheme to support in addition to the above. Decision to support or not to be made in RAN1#110bis-e.


As depicted in Figure 1 for the case of single DCI based STxMP CB PUSCH in SDM scheme, the precoder indicated by TPMI 1 is applied over PUSCH layers {0, 1} with antenna ports {0, 1}, another precoder indicated by TPMI 2 is applied over PUSCH layers {2, 3} with antenna ports {2, 3}. Wherein, the number of PUSCH layers corresponding to one precoder is determined by the indicated TPMI and the number of antenna ports corresponding to one precoder is determined by the indicated SRI. And then, PUSCH layers {0, 1} with antenna ports {0, 1} and PUSCH layers {2, 3} with antenna ports {2, 3} are transmitted from different panels to different TRPs through different UL beams, respectively.
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Figure 1	Mapping between layers and antenna ports per precoder for single DCI based STxMP CB PUSCH in SDM scheme
For the above case of single DCI based STxMP CB PUSCH in SDM scheme, the corresponding description was provided and approved in post-RAN1#114 meeting [4]. From the perspective of specification, three aspects in total of single DCI based STxMP CB PUSCH transmission in SDM scheme should be completely captured and described, including:
· Aspect-1: different layers of one PUSCH, that associated with one out of two SRS resource sets, are separately precoded
This can be accurately captured by the following part highlighted in green, where two precoders indicated by the first TPMI and the second TPMI are separately applied over layers {0, ..., v1-1} and layers {v1, ..., v2+v1-1} of the one PUSCH. Therefore, no additional specification description is needed.
· Aspect-2: different antenna ports of one PUSCH, that associated with one out of two SRS resource sets, are separately precoded
As the following part highlighted in red that is used to describe this aspect, it is not sufficient to be used. In other words, the current red part may mislead to that two precoders indicated by two TPMIs are simultaneously applied to the same antenna ports of the one PUSCH, which totally deviates from the definition of single DCI based STxMP CB PUSCH in SDM scheme. To address this issue, it is deemed necessary to explicitly indicate this aspect in the specification, such as the green part of aspect-1. That is, antenna ports {1000, …, 1000+p1-1} and antenna ports {1000+p1, ..., 1000+p1+p2-1} of the one PUSCH are separately precoded by the precoders indicated by the first TPMI and second TPMI, where p1 and p2 are equal to the number of SRS ports of SRS resources that indicated from the first and second SRS resource sets, respectively. Notably, the index of antenna ports for PUSCH DMRS is starting with 0 as specified in TS 38.211 (see the highlighted part below) [5].
· TS 38.211-i00, Clause 6.2
	<Irrelevant parts are omitted>
[bookmark: _Toc45107387][bookmark: _Toc36026548][bookmark: _Toc146119793][bookmark: _Toc51774056][bookmark: _Toc19796414][bookmark: _Toc29230289][bookmark: _Toc26459640]6.2	Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for demodulation reference signals for PUSCH
-	Antenna ports starting with 1000 for SRS, PUSCH
-	Antenna ports starting with 2000 for PUCCH
-	Antenna port 4000 for PRACH 
<Irrelevant parts are omitted>


On the other hand, as per the description of precoding for PUSCH transmission as specified in the latest TS 38.211 (see the highlighted part below) [5], it’s worth noting that this cannot be used to describe that the precoding matrixes for single DCI based STxMP PUSCH CB PUSCH in SDM scheme. Wherein, the precoder matrix W should consist of two precoder sub-matrix (denoted as W1 and W2) which are separately applied to different layers (i.e., {0, …, v1-1} and {v1, …, v1+v2-1}) and antenna ports (i.e., {1000, …, 1000+p1-1} and {1000+p1, ..., 1000+p1+p2-1}) of the PUSCH with single codeword.
· TS 38.211-i00, Clause 6.3.1.5
	<Irrelevant parts are omitted>
[bookmark: _Toc26459647][bookmark: _Toc19796421][bookmark: _Toc29230296][bookmark: _Toc36026555][bookmark: _Toc146119800][bookmark: _Toc45107394][bookmark: _Toc51774063]6.3.1.5	Precoding
The block of vectors  shall be precoded according to

where , . The set of antenna ports  shall be determined according to the procedure in [6, TS 38.214]. 
For non-codebook-based transmission, the precoding matrix  equals the identity matrix.
For codebook-based transmission, the precoding matrix  depends on the number of antenna ports used for the transmission: 
-	for single-layer transmission on a single antenna port, ;
-	for transmissions using 2, or 4 antenna ports,  is given by Tables 6.3.1.5-1 to 6.3.1.5-7; 
-	for transmissions using 8 antenna ports,  is given by

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


· Aspect-3: different antenna ports of one PUSCH, that associated with one out of two SRS resource sets, are separately transmitted
This can be captured by the following part highlighted in cyan, where the first and second TCI states are applied over PUSCH antenna ports of the first and second PUSCH transmission occasions that associated with the first and second SRS resource sets, respectively. Therefore, no additional specification description is needed.
· TS 38.214-i00, Clause 6.1.1.1 and Clause 6.1.2.1
	6.1.1.1	Codebook based UL transmission
<Irrelevant 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 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.
<Irrelevant parts are omitted>
6.1.2.1	Resource allocation in time domain
When a UE is configured with dl-OrJointTCI-StateList or TCI-UL-State and is having two indicated TCI-States or TCI-UL-States, and two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'noncodebook', for PUSCH repetition Type A or Type B as described above, or for PUSCH transmission when the higher layer parameter multipanelScheme is set to ‘SDMscheme’ or ‘SFNscheme’, the association of the first and second indicated joint/UL TCI states to PUSCH transmission occasions or to corresponding PUSCH antenna ports is determined as follows:
-	if a DCI format 0_1 or DCI format 0_2 indicates codepoint “00” or “01” for the SRS resource set indicator, the first or second indicated joint/UL TCI state is applied to all PUSCH transmission occasions, respectively. 
-	if a DCI format 0_1 or DCI format 0_2 indicates codepoint “10” or “11” for the SRS resource set indicator, and the multipanelScheme is not configured,
-	the first indicated joint/UL TCI state is applied to the PUSCH transmission occasion(s) associated with the first SRS resource set and the second indicated joint/UL TCI state is applied to the PUSCH transmission occasion(s) associated with the second SRS resource set, where the association of PUSCH transmission occasions to SRS resource sets is determined for K = 2 and K > 2, and depending on whether cyclicMapping or sequentialMapping in PUSCH-Config is enabled, based on the above description in this Clause.
-	if a DCI format 0_1 or DCI format 0_2 indicates codepoint “10” for the SRS resource set indicator and the higher layer parameters multipanelScheme is configured and set to ‘SDMscheme’ or ‘SFNscheme’,
-	the first indicated TCI state is applied to the PUSCH antenna port(s), of corresponding PUSCH transmission occasion, associated with the first SRS resource set, and the second indicated TCI state is applied to the PUSCH antenna port(s), of corresponding PUSCH transmission occasion, associated with the second SRS resource set, where the association of PUSCH antenna ports to SRS resource sets is determined according to Clauses 6.1.1.1 and 6.1.1.2.
<Irrelevant parts are omitted>



Summary of change
To capture the mapping between antenna ports and precoders for single DCI based STxMP CB PUSCH in SDM scheme, adopting that antenna ports {1000, …, 1000+p1-1} and antenna ports {1000+p1, ..., 1000+p1+p2-1} of the one PUSCH are separately precoded by the precoders indicated by the first TPMI and second TPMI, where p1 and p2 is equal to the number of SRS ports of SRS resources that indicated from the first and second SRS resource sets respectively. In addition, precoding matrix W consist of two precoders (denoted as W1 and W2) should be accordingly captured as well.

Consequences if not approved
Specification does not support single DCI based STxMP CB PUSCH in SDM scheme.

In light of the above elaboration, we suggest to adopt the following text proposal to completely capture the mapping between antenna ports and precoders for single DCI based STxMP CB PUSCH in SDM scheme in the specifications.
Proposal 1: Adopting the following TP 1 and TP 2 to completely capture the mapping between antenna ports and precoders for single DCI based STxMP CB PUSCH in SDM scheme.
TP 1 for TS 38.214-i00 Clause 6.1.1.1:
	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 first TPMI is used to indicate the precoder to be applied over antenna ports {1000, …, 1000+p1-1}, where p1 is the number of antenna ports 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 antenna ports {1000+p1, ..., 1000+p1+p2-1}, where p2 is the number of antenna ports 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. 
-	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.
<Unchanged parts are omitted>



TP 2 for TS 38.211-i00, Clause 6.1.3.5:
	[bookmark: _Hlk496880698]6.3.1.5	Precoding
The block of vectors  shall be precoded according to

where ,. The set of antenna ports  shall be determined according to the procedure in [6, TS 38.214]. 
For non-codebook-based transmission, the precoding matrix  equals the identity matrix.
For codebook-based transmission, the precoding matrix  depends on the number of antenna ports used for the transmission: 
-	for single-layer transmission on a single antenna port, ;
-	for transmissions using 2, or 4 antenna ports,  is given by Tables 6.3.1.5-1 to 6.3.1.5-7;
-	for transmissions using 8 antenna ports,  is given by

	where 
-	the subscripts  and  denote the row of the respective matrix;
-	 is given by Table 6.3.1.5-8;
-	the intermediate precoding matrix  is given by Tables 6.3.1.5-9 to 6.3.1.5-47 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', and if codepoint “10” of SRS Resource Set indicator is indicated, the precoding matrix  is given by: 

	where 
-	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.
The TPMI index(es) used in the tables above are is obtained from the DCI scheduling the uplink transmission or the higher layer parameters according to the procedure in [6, TS 38.214]. 
When the higher-layer parameter txConfig is not configured, the precoding matrix .
<Unchanged parts are omitted>



Issue 2: Simultaneous SRS transmissions for CB and NCB based STxMP PUSCH
Reason for change
For both CB PUSCH and NCB PUSCH, it is common understanding that the UE should transmit PUSCH using the same beam or panel (namely spatial filter) that used for SRS transmission, and the gNB can estimate/obtain the channel property based on the transmitted SRS and then decide on a precoder that the UE should be applied for the corresponding PUSCH transmission. In the meanwhile, the UE shall be scheduled for PUSCH transmission using the antenna ports that defined by the certain SRS(s). According to the provision of SRS transmission in the current specifications, it can be noted that: 1) only one SRS resource from one SRS resource set for CB PUSCH can be transmitted, and 2) up to four SRS resources from one SRS resource set for NCB PUSCH can be transmitted in the same symbol.
Given that simultaneous PUSCH transmission can be supported in Rel-18, it should be workable and beneficial to enable simultaneous SRS transmission from different panels to match the sounding results of STxMP PUSCH well. Consequently, the following enhancements should be considered:
· For CB based STxMP PUSCH, support to simultaneously transmit up to two SRS resources from two different SRS resource sets in the same symbol due to STxMP PUSCH associated with two SRS resource sets and each PUSCH transmission is per-SRS basis.
· For NCB based STxMP PUSCH, support to simultaneously transmit up to four SRS resources from two different SRS resource sets in the same symbol due to the maximum number of STxMP PUSCH layers is four (Notably, for NCB based PUSCH transmission, the number of SRS transmission is equal to that of PUSCH layers). Furthermore, up to two SRS resources from each of two SRS resource sets can be transmitted because the maximum layer combination of STxMP PUSCH is {2+2} that means up to two layers can be transmitted from each panel.
· In additional, it is intuitive that the maximum number of STxMP SRS transmission under different cases (i.e., CB PUSCH and NCB PUSCH) can be subject to UE capability, which can also be discussed in UE capability session.

Summary of change
To match SRS sounding result well for CB and NCB based STxMP PUSCH transmission in Rel-18, adopting that SRS resources from two SRS resource sets can be transmitted simultaneously.

Consequences if not approved
Specification does not support valuable and practical SRS sounding result for CB and NCB based STxMP PUSCH transmission in Rel-18.

Proposal 2: Adopting the following TP 3 to capture that:
· If the UE is capable to support single DCI based STxMP PUSCH in SDM/SFN scheme, for CB PUSCH, and subject to UE capability, up to two SRS resources from different SRS resource sets can be simultaneously transmitted, and up to one SRS resources can be transmitted from each of two SRS resource sets.
· In addition, one editorial update of single DCI based STxMP CB PUSCH in SFN scheme are suggested.
TP 3 for TS 38.214-i00, Clause 6.1.1.1:
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<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 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 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', only one SRS resource in each of two SRS resource sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously.
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 SRIs 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. 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', only one SRS resource in each of two SRS resource sets may be transmitted at a given time instant, and the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously.
<Unchanged parts are omitted>



Proposal 3: Adopting the following TP 4 to capture that:
· If the UE is capable to support single DCI based STxMP PUSCH in SDM/SFN scheme, for NCB PUSCH, and subject to UE capability, up to four SRS resources can be simultaneously transmitted from two SRS resource sets, and up to two SRS resources can be transmitted from each of two SRS resource sets.
· In addition, some editorial updates of single DCI based STxMP CB PUSCH in SDM/SFN scheme are suggested.
TP 4 for TS 38.214-i00, Clause 6.1.1.2:
	[bookmark: _Toc29674336][bookmark: _Toc11352141][bookmark: _Toc146641080][bookmark: _Toc45810611][bookmark: _Toc36645566][bookmark: _Toc29673202][bookmark: _Toc29673343][bookmark: _Toc20318031][bookmark: _Toc27299929]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]. 
-	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 and where Lmax is defined in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212]. 
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]. 
-	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 and where Lmax is defined in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212]. 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 higher layer parameter multipanelScheme is set to ‘SDMScheme’ or ‘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'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 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', one or multiple SRS resources across two SRS resource sets can be configured to the UE for simultaneous transmission in the same symbol and the maximum number of SRS resources is subject to UE capabilities.
<Unchanged parts are omitted>



Issue 3: UE enabled with Rel-18 STxMP SFN PUCCH and Rel-17 repetition scheme simultaneously
Reason for change
Single DCI based STxMP PUCCH transmission in SFN scheme was endorsed in RAN1#111 meeting [6], where the PUCCH is transmitted with different UL spatial relation (derived from the first and second TCI-state or TCI-UL-State) from two UE panels simultaneously. Besides, for the case of UE enabled with Rel-18 STxMP SFN and Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time, it agreed to support dynamic switching between STxMP SFN scheme when two TCI states are applied simultaneously and sTRP transmission when one TCI state is applied [7]. Overall, this should be accurately captured in the latest TS 38.213 [8].
	Agreement (RAN1#111)
Support the SFN scheme for single-DCI based STxMP PUCCH transmission

Agreement (RAN1#114)
Introduce one RRC parameter in PUCCH-config to configure STxMP SFN scheme. When this RRC parameter is configured:
· When two indicated TCI states are applied to one PUCCH resource, the STxMP SFN scheme is enabled to this PUCCH resource.
· When one TCI state is applied to one PUCCH resource, the sTRP transmission is enabled to this PUCCH resource.
· It is subject to UE capability to support enabling Rel-18 STxMP SFN scheme and the Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.
When this RRC parameter is not configured:
· When two indicated TCI states are applied to one PUCCH resource, the Rel-17 TDM scheme with unified TCI states is enabled to this PUCCH resource.
· When one TCI state is applied to one PUCCH resource, the sTRP transmission is enabled to this PUCCH resource.



Summary of change
To capture the endorsed agreement of the UE enabled with Rel-18 STxMP SFN PUCCH and Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.

Consequences if not approved
Specification does not accurately capture the previous agreement of the UE enabled with Rel-18 STxMP SFN PUCCH and Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.

Proposal 4: Adopting the following TP 5 to accurately capture the previous agreement in terms of the UE enabled with Rel-18 STxMP SFN PUCCH and Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.
TP 5 for TS 38.213-i00, Clause 9.2.6:
	9.2.6	PUCCH repetition procedure
<Unchanged parts are omitted>
For [image: C:\Users\10262958\AppData\Local\Temp\ksohtml16884\wps5.jpg], 
-	the UE repeats the PUCCH transmission with the UCI over [image: C:\Users\10262958\AppData\Local\Temp\ksohtml16884\wps6.jpg] slots 
-	if the UE is provided multipanelSfnScheme and apply-IndicatedTCIState = ‘both’, and when the PUCCH resource of the PUCCH transmission is applied with two TCI-State or TCI-UL-State, a repetition of the PUCCH transmission simultaneously uses first and second spatial domain filters corresponding to first and second TCI-State or TCI-UL-State.
-	if the UE is provided multipanelSfnScheme and apply-IndicatedTCIState = ‘both’, and when the PUCCH resource of the PUCCH transmission is applied with one TCI-State or TCI-UL-State, a repetition of the PUCCH transmission only uses the first or second spatial domain filter corresponding to first or second TCI-State or TCI-UL-State
-	a repetition of the PUCCH transmission in each of the [image: C:\Users\10262958\AppData\Local\Temp\ksohtml16884\wps7.jpg] slots has a same number of consecutive symbols, as provided by nrofSymbols
-	a repetition of the PUCCH transmission in each of the [image: C:\Users\10262958\AppData\Local\Temp\ksohtml16884\wps8.jpg] slots has a same first symbol, as provided by startingSymbolIndex if subslotLengthForPUCCH is not provided; otherwise mod(startingSymbolIndex, subslotLengthForPUCCH)

<Unchanged parts are omitted>


Conclusion
In this contribution, we provide our views on remain issues of simultaneous UL transmission across multi-panel to MTRP in Rel-18, and we have the following proposals:
Proposal 1: Adopting the following TP 1 and TP 2 to completely capture the mapping between antenna ports and precoders for single DCI based STxMP CB PUSCH in SDM scheme.
TP 1 for TS 38.214-i00 Clause 6.1.1.1:
	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 first TPMI is used to indicate the precoder to be applied over antenna ports {1000, …, 1000+p1-1}, where p1 is the number of antenna ports 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 antenna ports {1000+p1, ..., 1000+p1+p2-1}, where p2 is the number of antenna ports 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.
-	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.
<Unchanged parts are omitted>



TP 2 for TS 38.211-i00, Clause 6.1.3.5:
	6.3.1.5	Precoding
The block of vectors  shall be precoded according to

where ,. The set of antenna ports  shall be determined according to the procedure in [6, TS 38.214]. 
For non-codebook-based transmission, the precoding matrix  equals the identity matrix.
For codebook-based transmission, the precoding matrix  depends on the number of antenna ports used for the transmission: 
-	for single-layer transmission on a single antenna port, ;
-	for transmissions using 2, or 4 antenna ports,  is given by Tables 6.3.1.5-1 to 6.3.1.5-7;
-	for transmissions using 8 antenna ports,  is given by

	where 
-	the subscripts  and  denote the row of the respective matrix;
-	 is given by Table 6.3.1.5-8;
-	the intermediate precoding matrix  is given by Tables 6.3.1.5-9 to 6.3.1.5-47 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', and if codepoint “10” of SRS Resource Set indicator is indicated, the precoding matrix  is given by: 

	where 
-	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.
The TPMI index(es) used in the tables above are is obtained from the DCI scheduling the uplink transmission or the higher layer parameters according to the procedure in [6, TS 38.214]. 
When the higher-layer parameter txConfig is not configured, the precoding matrix .
<Unchanged parts are omitted>



Proposal 2: Adopting the following TP 3 to capture that:
· If the UE is capable to support single DCI based STxMP PUSCH in SDM/SFN scheme, for CB PUSCH, and subject to UE capability, up to two SRS resources from different SRS resource sets can be simultaneously transmitted, and up to one SRS resources can be transmitted from each of two SRS resource sets.
· In addition, one editorial update of single DCI based STxMP CB PUSCH in SFN scheme are suggested.
TP 3 for TS 38.214-i00, Clause 6.1.1.1:
	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 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 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', only one SRS resource in each of two SRS resource sets may be transmitted at a given time instant, but the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously.
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 SRIs 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. 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', only one SRS resource in each of two SRS resource sets may be transmitted at a given time instant, and the SRS resources in different SRS resource sets with the same time domain behaviour in the same BWP may be transmitted simultaneously.
<Unchanged parts are omitted>



Proposal 3: Adopting the following TP 4 to capture that:
· If the UE is capable to support single DCI based STxMP PUSCH in SDM/SFN scheme, for NCB PUSCH, and subject to UE capability, up to four SRS resources can be simultaneously transmitted from two SRS resource sets, and up to two SRS resources can be transmitted from each of two SRS resource sets.
· In addition, some editorial updates of single DCI based STxMP CB PUSCH in SDM/SFN scheme are suggested.
TP 4 for TS 38.214-i00, Clause 6.1.1.2:
	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]. 
-	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 and where Lmax is defined in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212]. 
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]. 
-	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 and where Lmax is defined in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212]. 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 higher layer parameter multipanelScheme is set to ‘SDMScheme’ or ‘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'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 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', one or multiple SRS resources across two SRS resource sets can be configured to the UE for simultaneous transmission in the same symbol and the maximum number of SRS resources is subject to UE capabilities.
<Unchanged parts are omitted>



Proposal 4: Adopting the following TP 5 to accurately capture the previous agreement in terms of the UE enabled with Rel-18 STxMP SFN PUCCH and Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.
TP 5 for TS 38.213-i00, Clause 9.2.6:
	9.2.6	PUCCH repetition procedure
<Unchanged parts are omitted>
For [image: C:\Users\10262958\AppData\Local\Temp\ksohtml16884\wps5.jpg], 
-	the UE repeats the PUCCH transmission with the UCI over [image: C:\Users\10262958\AppData\Local\Temp\ksohtml16884\wps6.jpg] slots 
-	if the UE is provided multipanelSfnScheme and apply-IndicatedTCIState = ‘both’, and when the PUCCH resource of the PUCCH transmission is applied with two TCI-State or TCI-UL-State, a repetition of the PUCCH transmission simultaneously uses first and second spatial domain filters corresponding to first and second TCI-State or TCI-UL-State.
-	if the UE is provided multipanelSfnScheme and apply-IndicatedTCIState = ‘both’, and when the PUCCH resource of the PUCCH transmission is applied with one TCI-State or TCI-UL-State, a repetition of the PUCCH transmission only uses the first or second spatial domain filter corresponding to first or second TCI-State or TCI-UL-State
-	a repetition of the PUCCH transmission in each of the [image: C:\Users\10262958\AppData\Local\Temp\ksohtml16884\wps7.jpg] slots has a same number of consecutive symbols, as provided by nrofSymbols
-	a repetition of the PUCCH transmission in each of the [image: C:\Users\10262958\AppData\Local\Temp\ksohtml16884\wps8.jpg] slots has a same first symbol, as provided by startingSymbolIndex if subslotLengthForPUCCH is not provided; otherwise mod(startingSymbolIndex, subslotLengthForPUCCH)

<Unchanged parts are omitted>
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