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Introduction
The Rel-18 WID on NR MIMO evolution for downlink and uplink is approved [1], which includes the following objective:
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 discuss various aspects related to simultaneous multi-panel UL transmission other than the aspects related to unified TCI, which is discussed separately in AI 9.1.1.1. In this contribution, we discuss the following:
· In Section 2, enhancements for single-DCI based simultaneous multi-panel UL transmission are discussed.
· In Section 3, enhancements for multi-DCI based simultaneous multi-panel UL transmission are discussed.
· In Section 4, aspects related to PHR and beam management are discussed. 

Single-DCI based STxMP
SDM scheme for PUSCH
Regarding dynamic switching between sTRP and SDM scheme, the following were agreed in RAN1 #111 and RAN1 #112, respectively:
Agreement
For dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission:
· Use the 2-bit “SRS resource set indicator” DCI field to dynamically indicate the sTRP or SDM transmission.
· FFS: how to interpret each codepoint of “SRS resource set indicator”.
· For the maximal number of layers for sTRP transmission, down-select:
· Option1: The maximal number of layers of sTRP transmission is configured by the maxRank (or Lmax) in current spec
· Option2:  Configuring one additional maximal numbers of layers for sTRP transmission, in addition to maxRank in current spec.
· Down-select one from the following for maximal number of layers of SDM transmission:
· Alt1: Configure one single maximal number of layers (separate from the maximal number(s) of layers for sTRP), that is applied to the first SRS resource set and the second SRS resource set, separately.
· Alt1a: The maxRank (or Lmax) in current spec is also applied to the first SRS resource set and the second SRS resource set, separately.
· Alt2: Configure separate maximal numbers of layers for the first SRS resource set and the second SRS resource set 
· Alt3: no dedicated configuration for SDM. The maximal number(s) of layers of sTRP and the UE capability reporting for SDM are used to determine the maximal number of layers of SDM transmission.
· Alt4: The maximal number(s) of layers in above Option1/2 also applied to the first SRS resource set and the second SRS resource set, separately.
· FFS:  To ensure the same size of DCI for sTRP and SDM cases, how to use/interpret the TPMI/SRI field(s) and whether to do reserved bit or zero padding.

Working Assumption
For dynamic switching between STxMP SDM scheme and sTRP transmission, support the following:
· For sTRP transmission: The maximal number of layers of sTRP transmission is configured by the maxRank (or Lmax) as in current spec (i.e., Option 1)
· For SDM scheme: configure one single maximal number of layers (separate from maxRank (or Lmax) for sTRP) that is applied to the first SRS resource set and the second SRS resource set, separately (i.e., Alt1)
· FFS: Whether/How to enable that the total number of used PUSCH antenna ports for the SDM and sTRP is the same. 
· Note: This corresponds to the case that digital ports are shared between the panels
· Note: RAN1 supports both implementations that digital ports are shared or separate among panels

Given that max rank is not separately configured for different panels corresponding to asymmetric UE panels (i.e., Option 2 / Alt2 for max rank configuration for sTRP / SDM scheme is not agreed), we do not see a need for configuring different number of SRS resources in the two SRS resource sets, or to indicate SRS resources with different number of ports for SDM scheme. Hence, the legacy Rel-17 restrictions and assumptions can be applicable also for SDM scheme. As we discussed in our previous contribution (R1-2301400), supporting asymmetric panels properly requires bigger changes, and we may not have enough time in Rel-18 to address those issues.

Proposal 1: For SDM scheme of single-DCI based STxMP PUSCH
· The two SRS resource sets have the same number of SRS resources (for CB or NCB).
· The two SRS resources indicated by the two SRI fields have the same number of SRS ports (for CB).

With respect to dynamic switching between sTRP and SDM scheme, we first discuss the two implementations that the digital ports are shared or are separate among panels:
· In Mode 1 (digital ports are shared, i.e., the available digital ports are shared across multiple panels): For SDM scheduling, the max number of layers per SRS resource set is reduced compared to sTRP (hence, the need for a new max rank configuration as agreed in the working assumption above). 
· In other words, total max number of layers / PUSCH ports for a given PUSCH can be kept the same for both sTRP and SDM.
· In Mode 2 (digital ports are separate, i.e., the available digital ports are separate across multiple panels): For SDM scheduling, the max number of layers per SRS resource set is same as sTRP (hence, no need for a new max rank configuration). 
· In other words, total max number of layers / PUSCH ports for SDM PUSCH can be twice of sTRP PUSCH. 

It should be noted that for the max number of layers, the Working Assumption above can already address both Mode 1 and Mode 2 implementations as the max rank for SDM PUSCH can be configured separately. However, it does not address the max number of PUSCH ports. To explain this, let’s focus on CB-based PUSCH, and assume that each of the two SRS resource sets includes one SRS resource with P SRS ports.
· In Mode 1: 
· For sTRP: UE can transmit PUSCH with P ports using the P SRS ports (from either the first SRS resource in the first set, or the second SRS resource in the second set).
· For SDM: UE can transmit PUSCH with total P ports using P/2 SRS ports of the first SRS resource and P/2 SRS ports of the second SRS resource. 
· Hence, either the SRS resources / resource sets for sTRP versus SDM should be separated (which is not preferred due to additional overhead), or a subset of SRS ports from each SRS resource can be used for SDM PUSCH.
· In Mode 2:
· For sTRP: UE can transmit PUSCH with P ports using the P SRS ports (from either the first SRS resource in the first set, or the second SRS resource in the second set).
· For SDM: UE can transmit PUSCH with total 2P ports using P SRS ports of the first SRS resource and P SRS ports of the second SRS resource.
· Hence, the SRS resources / resource sets for sTRP versus SDM can be shared similar to Rel-17 TDM.
In other words, without any enhancements, only Mode 2 is possible for max number of PUSCH ports. To address the issue for Mode 1, we see three possible solutions:
· Solution 1: The SRS resources / resource sets for sTRP versus SDM are separated, and hence, up to 4 SRS resource sets may be configured to the UE. Then, the number of SRS ports for each SRS resource in a SRS resource set is configured accordingly in case of Mode 1 (e.g., SRS resources specific to SDM are configured with P/2 ports while SRS resources specific to sTRP are configured with P ports). 
· Solution 2: When SDM scheme is indicated, a fixed subset of SRS ports from each indicated SRS resource are considered for TPMI indication. Hence, if the indicated SRS resources each have P ports, the indicated TPMIs each have P/2 rows in case of SDM scheme.
· Solution 3: When two SRS resources with P ports each are indicated for SDM scheme, the indicated TPMIs still have P rows each, but they are restricted such that only P/2 rows are non-zero.

The three solutions above are illustrated in Figure 1, where P=4 is assumed in the illustration of Solutions 2 and Solution 3. Furthermore, the pros / cons for each solution are listed in Table 1.
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[bookmark: _Ref130908476]Figure 1: Illustration of different solutions for Mode 1 PUSCH antenna ports.

[bookmark: _Ref130908517]Table 1: Comparison between different solutions for Mode 1 PUSCH antenna ports.
	
	Pros
	Cons

	Solution 1
	· Can use coherent precoders
· DCI overhead is minimized
	· Additional unnecessary SRS overhead
· Does not allow for antenna selection (ok if the UE cannot change the digital port configurations dynamically)

	Solution 2
	· Minimal spec impact w/o additional SRS overhead
· Can use coherent precoders
· DCI overhead is minimized
	· Does not allow for antenna selection (ok if the UE cannot change the digital port configurations dynamically)

	Solution 3
	· Allows for antenna selection (not beneficial if the UE cannot change the digital port configurations dynamically)
	· Coherent precoders cannot be used
· Large DCI overhead given that some TPMIs cannot be used (unless if new tables are specified)



Based on the discussions above, we slightly prefer solution 2. In case of solution 3, DCI overhead needs to be addressed and also the case that UE is not capable of dynamically changing the digital port antenna configurations should be considered.
Proposal 2: For the case that digital ports are shared among panels (Mode 1) for CB-based SDM PUSCH, if the two SRS resources indicated by the two SRI fields each have P SRS ports:
· The first TPMI field indicates a first TPMI index with P/2 antenna ports corresponding to a fixed / semi-static subset consisting of P/2 SRS ports of the first SRS resource.
· The second TPMI field indicates a second TPMI index with P/2 antenna ports corresponding to a fixed / semi-static subset consisting of P/2 SRS ports of the second SRS resource.

With respect to DCI signaling details, it can be also a function of Mode 1 versus Mode 2. This is because for Mode 2, the DCI signaling can be simple and similar to Rel-17 TDM given that zero-padding or DCI size alignment is not required for Mode 2 (there is no DCI size overhead reduction anyway). However, for Mode 1, the number of layers / PUSCH ports for sTRP can be larger compared to the number of layers / PUSCH ports associated with one of the SRS resource sets in case of SDM. Hence, some zero padding (either at the SRI/TPMI field level or at the DCI level) would be needed in Mode 1. Assuming legacy max rank is configured as X and the new max Rank is configured as Y for Mode 1, Table 2 and Table 3 summarize the interpretation of each “SRS resource set” codepoint for Mode 1 and Mode 2, respectively.
[bookmark: _Ref124667363]Table 2: Dynamic switching for Mode 1 for SDM.
	Codepoint
	SRS resource set(s)
	MaxRank
	SRI (NCB)/TPMI (CB) field(s)

	00
	s-TRP mode with 1st SRS resource set (TRP1)
	X
	One field: Indicates up to X layers associated with 1st SRS resource set.

	01
	s-TRP mode with 2nd SRS resource set (TRP2)
	X
	One field: Indicates up to X layers associated with 2nd SRS resource set.

	10
	SDM mode with both SRS resource sets

	Y+Y
	1st field: Indicates up to Y layers associated with 1st SRS resource set.
2nd field: Indicates up to Y layers associated with 2nd SRS resource set.



[bookmark: _Ref124667373]Table 3: Dynamic switching for Mode 2 for SDM.
	Codepoint
	SRS resource set(s)
	MaxRank
	SRI (NCB)/TPMI (CB) field(s)

	00
	s-TRP mode with 1st SRS resource set (TRP1)
	X
	1st field: Indicates up to X layers associated with 1st SRS resource set.
2nd field: Unused

	01
	s-TRP mode with 2nd SRS resource set (TRP2)
	X
	1st field: Unused.
2nd field: Indicates up to X layers associated with 2nd SRS resource set.

	10
	SDM mode with both SRS resource sets

	X+X
	1st field: Indicates up to X layers associated with 1st SRS resource set.
2nd field: Indicates up to X layers associated with 2nd SRS resource set.



Furthermore, the UE should know whether Mode 1 or Mode 2 is configured. This is needed for both the correct interpretation of TPMI as discussed in Proposal 2 as well as for correct interpretation of other DCI fields as discussed above. This can be explicit or implicit based on whether a new max rank for SDM is configured or not. 
Given the discussions above, we propose the following regarding dynamic switching between sTRP and SDM:
Proposal 3: For dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission: 
· If a new max rank is configured for SDM (Mode 1) and is set to value Y<X, where X is the value of the legacy max rank:
· Table 2 is used for the interpretation of each “SRS resource set” codepoint.
· If the number of information bits in DCI scheduling sTRP PUSCH prior to padding is not equal to the number of information bits in DCI scheduling SDM PUSCH, zeros shall be appended to the DCI with smaller size until the payload size is the same for both.   
· Otherwise (Mode 2):
· Table 3 is used for the interpretation of each “SRS resource set” codepoint, where X is the value of the legacy max rank.

For PTRS-DMRS association in case of SDM scheme, the following were agreed in RAN1 110-bis-e and RAN1 #112, respectively:
Agreement
Support to configure up to 2 PTRS ports for SDM scheme of single-DCI based STxMP PUSCH transmission:
· For 2 PTRS ports, study how to use the ‘PTRS-DMRS association’ field in DCI format 0_1 and 0_2 to indicate the PTRS-DMRS association for SDM scheme

Agreement
When max 2 PTRS ports are configured for SDM scheme of single-DCI based STxMP PUSCH:
· Actual number of PTRS ports in SDM is 2 and 2-bit “PTRS-DMRS association” DCI field is used to indicate the PTRS-DMRS association for the DMRS ports associated with two TMPI/SRI fields.
· The MSB indicates the association between PTRS port 0 and the DMRS port(s) associated with the first TPMI/SRI field.
· The LSB indicates the association between PTRS port 1 and the DMRS port(s) associated with the second TPMI/SRI field. 
· Regarding the “ptrs-PortIndex” configured to SRS resource for NCB PUSCH of SDM scheme, the UE ignores the configuration of “ptrs-PortIndex” per SRS resource.
FFS: Whether additional RRC configuration is needed for the max number of PTRS ports for SDM transmission

 It is already agreed that the max number of PTRS ports can be configured for SDM scheme. The remaining part is whether the legacy RRC parameter “maxNrofPorts” is used for both sTRP and SDM, or if a new configuration is needed for max number of PTRS ports for SDM scheme. In our view, for a typical use case / deployment scenario, network configures maxNrofPorts=1 for sTRP but configure maxNrofPorts=2 for SDM scheme (if the UE is capable). 
It is important to note that if the legacy RRC parameter “maxNrofPorts” is used for both sTRP and SDM and is set to 2, while it is true that the actual number of PTRS ports can still be 1 for sTRP, this puts a restriction on which TPMIs can be indicated for sTRP (given that the indicated TPMI determines the actual number of PTRS ports in this case). This complication / restriction should be simply avoided by allowing a separate configuration.    
Proposal 4: Max number of PTRS ports is separately configured for SDM scheme (separate than the legacy maxNrofPorts).

One additional issue for SDM is related to the bit-width of PTRS-DMRS association field in the DCI format 0_1/0_2. In current spec, this field does not exist if legacy maxRank=1. Given the new maxRank configuration agreed for SDM scheme, it is not clear how the bit-width of PTRS-DMRS association field is impacted. For example, assuming legacy maxRank=1 and the new maxRank=1, based on legacy, PTRS-DMRS association field is not present. However, this field is needed for SDM scheme given that PUSCH has two layers (at least for the case that max number of PTRS ports is 1). This issue exists irrespective of whether a separate configuration for max number of PTRS ports for SDM is agreed or not.

Given this, the number of bits needed for PTRS-DMRS association field depends on sTRP versus SDM, which means that DCI size alignment is needed. This can be done by considering the max of the two sizes for the PTRS-DMRS association field, or can be done as part of zero-padding at the end of the DCI. 

Proposal 5: When SDM scheme is indicated by the DCI, the size of the PTRS-DMRS association field is determined based on the configuration of new max rank for SDM scheme.
· DCI size is aligned between sTRP and SDM scheduling. 
SFN scheme for PUSCH
In RAN1 #111 and RAN1 #112, the following were agreed for SFN PUSCH scheme:
 Agreement
For the SFN scheme of single-DCI based STxMP PUSCH:
· Configure two SRS resource sets for CB or NCB.
· FFS: Number of SRS resources of SRS resource set, and number of SRS ports of SRS resource 
· The DCI indicates two SRI fields and TPMI fields for SFN transmission, 
· On the indication of number of layers for CB and NCB PUSCH:
· Alt1: Similar to rel-17 mTRP TDM scheme, the number of layers is indicated by the first SRI field (for NCB PUSCH) or the first TPMI field (for CB PUSCH)

Agreement
On dynamic switching between STxMP SFN scheme and sTRP transmission:
· The legacy maxRank/Lmax is applied to sTRP transmission
· For configuration of SFN,
· Alt2: Configure a separate parameter for the maximal number of layers for STxMP SFN

The discussions about DCI signaling for SDM scheme in Section 2.1 are also applicable to SFN scheme with the difference that the indicated number of layers associated with the two SRS resource sets should be the same (similar to Rel-17 TDM scheme). Hence, the second SRI field (for NCB-based) or the second TPMI field (for CB-based) should not indicate number of layers in case of SFN scheme. 
With respect to the number of SRS resources in each SRS resource set and the number of SRS ports for two indicated SRS resources, same proposal as SDM case is applicable.
Proposal 6: For SFN scheme of single-DCI based STxMP PUSCH
· The two SRS resource sets have the same number of SRS resources (for CB or NCB).
· The two SRS resources indicated by the two SRI fields have the same number of SRS ports (for CB).

Also, the two modes (Mode 1 and Mode) discussed in Section 2.1 are equally applicable to SFN scheme. This is because a UE that supports X layers or P PUSCH ports for sTRP may
· In Mode 1: Support a smaller number of layers / PUSCH ports per SRS resource set for SFN scheme. 
· Max number of digital ports are shared across multiple UE panels (across the two SRS resource sets). 
· For example, if UE supports 1 layer for SFN scheme, UE is actually using two Tx chains to transmit that one layer as two TCI states and two sets of power control parameters are used. This UE is able to support 2 layers in sTRP case as both Tx chains can be used to transmit one beam with rank 2.
· In Mode 2: Support the same number of layers (X) / PUSCH ports (P) per SRS resource set for SFN scheme.
· Max number of digital ports is per UE panel (SRS resource set) irrespective of sTRP or SFN.

Hence, different solutions for Mode 1 PUSCH antenna ports as discussed in Section 2.1 for SDM scheme are also applicable to SFN scheme: 
Proposal 7: For the case that digital ports are shared among panels (Mode 1) for CB-based SFN PUSCH, if the two SRS resources indicated by the two SRI fields each have P SRS ports:
· The first TPMI field indicates a first TPMI index with P/2 antenna ports corresponding to a fixed / semi-static subset consisting of P/2 SRS ports of the first SRS resource.
· The second TPMI field indicates a second TPMI index with P/2 antenna ports corresponding to a fixed / semi-static subset consisting of P/2 SRS ports of the second SRS resource.

With respect to dynamic switching between sTRP and SFN, the discussions are also similar to the SDM case. Assuming legacy max rank is configured as X and the new max Rank is configured as Y (for Mode 1), Table 4 and Table 5 summarize the interpretation of each “SRS resource set” codepoint for Mode 1 and Mode 2, respectively, for SFN scheme.
[bookmark: _Ref124692201]Table 4: Dynamic switching for Mode 1 for SFN.
	Codepoint
	SRS resource set(s)
	MaxRank
	SRI (NCB)/TPMI (CB) field(s)

	00
	s-TRP mode with 1st SRS resource set (TRP1)
	X
	One field: Indicates up to X layers associated with 1st SRS resource set.

	01
	s-TRP mode with 2nd SRS resource set (TRP2)
	X
	One field: Indicates up to X layers associated with 2nd SRS resource set.

	10
	SFN mode with both SRS resource sets

	Y
	1st field: Indicates up to Y layers, and SRS resources / TPMI index associated with 1st SRS resource set.
2nd field: Indicates SRS resources / TPMI index associated with 2nd SRS resource set (number of layers is based on the 1st field)



[bookmark: _Ref124692217]Table 5: Dynamic switching for Mode 2 for SFN.
	Codepoint
	SRS resource set(s)
	MaxRank
	SRI (NCB)/TPMI (CB) field(s)

	00
	s-TRP mode with 1st SRS resource set (TRP1)
	X
	1st field: Indicates up to X layers associated with 1st SRS resource set.
2nd field: Unused.

	01
	s-TRP mode with 2nd SRS resource set (TRP2)
	X
	1st field: Indicates up to X layers associated with 2nd SRS resource set.
2nd field: Unused. 

	10
	SFN mode with both SRS resource sets

	X
	1st field: Indicates up to X layers, and SRS resources / TPMI index associated with 1st SRS resource set.
2nd field: Indicates SRS resources / TPMI index associated with 2nd SRS resource set (number of layers is based on the 1st field)



Proposal 8: For dynamic switching between SFN scheme of single-DCI based STxMP PUSCH and sTRP transmission: 
· If a new max rank is configured for SFN (Mode 1) and is set to value Y<X, where X is the value of the legacy max rank:
· Table 4 is used for the interpretation of each “SRS resource set” codepoint.
· If the number of information bits in DCI scheduling sTRP PUSCH prior to padding is not equal to the number of information bits in DCI scheduling SDM PUSCH, zeros shall be appended to the DCI with smaller size until the payload size is the same for both.   
· Otherwise (Mode 2):
· Table 5 is used for the interpretation of each “SRS resource set” codepoint, where X is the value of the legacy max rank.
SFN scheme for PUCCH
In RAN1 #111, it was agreed to support SFN PUCCH scheme. Beam indication (and power control) details will be discussed in AI 9.1.1.1. The only remaining issue to be discussed in this agenda item is how to distinguish between Rel-17 TDM scheme versus SFN scheme. In both cases, two beams / two sets of power control params are indicated to the UE via unified TCI. Hence, UE needs to be also indicated with the scheme. The most straightforward solution is to configure SFN scheme per PUCCH resource, which is also flexible enough. Then, if UE is indicated with two beams 
· If SFN scheme is not RRC-configured for the PUCCH resource, UE transmits the PUCCH based on Rel-17 TDM scheme.
· If SFN scheme is RRC-configured for the PUCCH resource, UE transmits the PUCCH based on the SFN scheme.
· If the PUCCH transmission is over multiple repetitions, each repetition is transmitted in SFN manner in this case (which is useful for coverage enhancements). We do not see any reason why PUCCH repetitions should be disallowed for SFN scheme for PUCCH given that the same is not disallowed for SDM/SFN scheme for PUSCH.

Hence, we propose the following:
Proposal 9: Support to introduce an RRC-parameter per PUCCH resource that enables SFN scheme for PUCCH. When two beams are indicated for the PUCCH transmission via unified TCI:
· If this RRC parameter is not configured: Rel-17 TDM PUCCH scheme is assumed
· If this RRC param is configured: SFN PUCCH scheme is assumed.
· If the PUCCH transmission is over multiple repetitions, each repetition is transmitted in SFN manner.
Multi-DCI based STxMP
The following were agreed for multi-DCI based STxMP PUSCH+PUSCH transmission with respect to the first and second SRS resource sets.
Agreement
· For multi-DCI based STxMP, to schedule a PUSCH for STxMP PUSCH+PUSCH transmission, 
· Alt1: The first SRS resource set is associated with coresetPoolIndex value 0 and the other SRS resource set is associated with coresetPoolIndex value 1
· The PUSCH is associated with SRS resource set with the same value of coresetPoolIndex 
· FFS: Which is the first SRS resource set, e.g., the set with lower set ID.
· Regarding how to interpret the SRI/TPMI field in DCI:
· For DG-PUSCH, the indicated SRI/TPMI field corresponds to the SRS resource set associated with same coresetPoolIndex value of the CORESET where scheduling DCI format 0_1 or 0_2 is received
· For Type 2 CG-PUSCH, the indicated SRI/TPMI field corresponds to the SRS resource set associated with same coresetPoolIndex value of the CORESET where activation DCI is received. 
· For Type 1 CG-PUSCH, one SRS_resource_set_index value is configured in RRC in ConfiguredGrantConfig and the srs-ResourceIndicator/precodingAndNumberOfLayers correspond to the SRS resource set 

Agreement
Among the two SRS resource sets configured for multi-DCI based STxMP PUSCH+PUSCH, the SRS resource set with lower set ID is the first SRS resource set.

The above does not separately consider the SRS resource sets configured for DCI format 0_1 versus the SRS resource sets configured for DCI format 0_2. In Rel-17 single-DCI based TDM mTRP PUSCH, the first / second SRS resource sets are determined separately among the SRS resource sets configured for DCI format 0_1 versus for DCI format 0_2 as captured by the two notes in Table “7.3.1.1.2-36: SRS resource set indication” in 38.212. 
NOTE 1: The first and the second SRS resource sets are respectively the ones with lower and higher srs-ResourceSetId of the two SRS resources sets configured by higher layer parameter srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and associated with the higher layer parameter usage of value 'nonCodeBook' if txConfig=nonCodebook or 'codebook' if txConfig=codebook. When only one SRS resource set is configured by higher layer parameter srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and associated with the higher layer parameter usage of value 'codebook' or 'nonCodeBook' respectively, the first SRS resource set is the SRS resource set. The association of the first and second SRS resource sets to PUSCH repetitions for each bit field index value is as defined in Clause 6.1.2.1 of [6, TS 38.214].
NOTE 2: For DCI format 0_2, the first and second SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 are composed of the first  SRS resources together with other configurations in the first and second SRS resource sets configured by higher layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage of value 'codebook' or 'nonCodeBook', respectively, except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceIdList'.

While for multi-DCI based mTRP, the SRS resource set field is not present, the association between SRS resource sets and coresetPoolIndex values in case that more than two SRS resource sets are configured across srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2.
Proposal 10: For multi-DCI based STxMP PUSCH+PUSCH transmission, when srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 are both configured
· The rule “the SRS resource set with lower ID is associated with coresetPoolIndex value 0, and the SRS resource set with higher ID is associated with coresetPoolIndex value 1” is applied separately to srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2.

Furthermore, all cases of DG+DG, DG+CG, and CG+CG have been agreed. Focusing on CG-PUSCH + DG-PUSCH, there are three behaviours / procedures in legacy that prevent simultaneous CG+DG transmissions as discussed in more details below:
· Procedure 1: Rel-15 behaviour (if prioHighDG-LowCG or prioLowDG-HighCG are not configured, or if both CG and DG have the same PHY layer priority index):
· In this case, CG is dropped conditioned on the first symbol of the CG being at least N2 symbols after the last symbol of DCI scheduling the DG. Note that partial cancelation is not allowed in this case (instead the whole CG is dropped).
· Procedure 2: Rel-17 behaviour for high priority DG versus low priority CG (if prioHighDG-LowCG is configured):
· In this case, the LP-CG is cancelled before the first symbol overlapping with the HP-DG. In this case, cancelation timeline equal to N2+d1+d3 symbols should be satisfied, where N2+d1corresponds to Rel-16 cancelation timeline and d3 is an additional processing time for canceling the CG, introduced in Rel-17. 
· Procedure 3: Rel-17 behaviour for high priority CG versus low priority DG (if prioLowDG-HighCG is configured):
· In this case, the LP-DG is cancelled before the first symbol overlapping with the HP-CG, and no processing time is defined since a dynamic event does not result in cancelation.      

These behaviours are illustrated in Figure 2.
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[bookmark: _Ref118193008]Figure 2: Rel-15 and Rel-17 behaviors for DG-CG overlap.
To allow for simultaneous DG-PUSCH + CG-PUSCH associated with different coresetPoolIndex values, these procedures should be applied separately per coresetPoolIndex. Otherwise, either the CG or the DG is not transmitted based on the existing specification.
Proposal 11: For CG-PUSCH + DG-PUSCH in multi-DCI based STxMP PUSCH+PUSCH transmission, the following procedures for CG/DG overlap are performed separately for the two coresetPoolIndex values:
· Procedure 1: Rel-15 behaviour (if prioHighDG-LowCG or prioLowDG-HighCG are not configured, or if both CG and DG have the same PHY layer priority index)
· Procedure 2: Rel-17 behaviour for high priority DG versus low priority CG (if prioHighDG-LowCG is configured)
· Procedure 3: Rel-17 behaviour for high priority CG versus low priority DG (if prioLowDG-HighCG is configured)

With respect to the maximum number of configured/indicated SRS resources in each set for NCB/CB or whether separate maxRanks or separate codebooks are configured for different SRS resource sets, the use case and scenario should be clarified for each case:
· Whether the two SRS resource sets can be configured with different number of SRS resources or with different maxRanks? This is not needed given the similar discussions in Section 2 for SDM / SFN PUSCH schemes. 
· Whether separate codebooks should be configured for the two SRS resource sets? For the case that one of them is NCB and the other one is CB, such a combination does not have a clear use case.

Proposal 12: For multi-DCI based STxMP PUSCH+PUSCH transmission:
· The two SRS resource sets are configured with the same number of SRS resources.
· No need for separate codebook configurations for the two SRS resource sets.

Another issue is whether the max number of layers of one PUSCH should be limited? This depends on the presence of another overlapping PUSCH as well as on UE implementation (similar to Mode 1 and Mode 2 discussed in Section 2 for SDM/SFN PUSCH schemes). Note that unlike single-DCI based schemes, separate configuration of maxRank (for sTRP versus mTRP) may not be needed / straightforward, because in the multi-DCI case, the interpretation of a DCI cannot be a function of another DCI, which determines whether there is an overlapping PUSCH. To address this issue in cased of multi-DCI based PUSCH, one of the following alternatives would be needed:    
· Alt1: Add a field in the DCI to indicate the presence of an overlapping PUSCH. This Alt is applicable to ideal backhaul and can address how to interpret the SRI / TPMI field in Mode 1 operation (based on whether there is an overlapping PUSCH or not and based the corresponding max rank configuration). However, this alternative is not applicable to non-ideal backhaul and is not useful in Mode 2 operation.  
· Alt2: At least for DG+DG and DG+CG, leave this up to network to ensure UE’s capability is not exceeded in any case. This means that in Mode 1 operation, number of layers / ports of one PUSCH can be potentially larger when there is no other overlapping PUSCH compared to when there is an overlapping PUSCH. In case of ideal backhaul, network can take advantage of this. However, in case of non-ideal backhaul, one TRP has to assume the worst case as it does not know whether the other TRP schedules the UE or not. 
· For the case of CG+CG, the situation is a bit different. On the one hand, the knowledge of overlapping CG-PUSCH is available even for non-ideal backhaul. On the other hand, given different periodicities / parameters of different CG configurations, it may not be easy for the network to ensure that UE’s capability is never exceeded in any overlapping occasion. Hence, it may be ok to allow exceeding UE’s capability in which case the UE may drop one of the CG-PUSCHs in the occasions that UE’s capability is exceeded. 

Given the discussions above, we think Alt2 above can be simpler in terms of spec impact for multi-DCI based PUSCH+PUSCH. In any case, the UE should be able to indicate maximum number of layers / maximum number of PUSCH ports of one PUSCH for both cases of non-overlapping and overlapping PUSCHs in time domain.
Proposal 13: For multi-DCI based STxMP PUSCH+PUSCH transmission:
· For DG+DG or DG+CG, UE does not expect to be indicated with number of layers / number of PUSCH ports that exceed UE’s capability.
· For CG+CG, UE drops one of the overlapping CG-PUSCHs if UE’s capability is exceeded with respect to the number of layers / number of PUSCH ports.
· UE can indicate its capability with respect to maximum number of layers / maximum number of PUSCH ports of one PUSCH for both of the following conditions:
· Condition 1: No other PUSCH is overlapping in time with that PUSCH.
· Condition 2: Another PUSCH associated with the other SRS resource set overlaps with the PUSCH in time. 

The following was agreed in RAN1 #112 to address the issue of UCI multiplexing in the case of multi-DCI based STxMP PUSCH+PUSCH:
 Agreement
For multi-DCI based STxMP PUSCH+PUSCH, study enhancements of the UCI multiplexing rule to address the case that one PUCCH overlaps with two overlapped PUSCHs of STxMP PUSCH+PUSCH.

In legacy, there is a priority order in Rel-15 in case that UCI overlaps with multiple PUSCHs in the same CC (TDM PUSCHs) or in different CCs:
A UE does not expect a PUCCH resource that results from multiplexing overlapped PUCCH resources, if applicable, to overlap with more than one PUSCHs if each of the more than one PUSCHs includes aperiodic CSI reports.
If a UE multiplexes aperiodic CSI in a PUSCH and the UE would multiplex UCI that includes HARQ-ACK information in a PUCCH that overlaps with the PUSCH and the timing conditions for overlapping PUCCHs and PUSCHs in clause 9.2.5 are fulfilled, the UE multiplexes only the HARQ-ACK information in the PUSCH and does not transmit the PUCCH. 
When a UE transmits multiple PUSCHs on respective serving cells in a slot with reference to slots for PUCCH transmissions and the multiple PUSCHs overlap with a PUCCH carrying UCI in the slot, the UE selects all the PUSCHs overlapping with the PUCCH as the candidate PUSCHs for UCI multiplexing within the slot.
The UE determines the PUSCH for UCI multiplexing by applying the following procedure on the candidate PUSCHs as described in this clause:
-	If the candidate PUSCHs that include first PUSCHs that are scheduled by DCI formats and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the candidate PUSCHs, and the candidate PUSCHs fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 
-	If the UE would multiplex UCI in one of the candidate PUSCHs and the UE does not multiplex aperiodic CSI in any of the candidate PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in clause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot. 

The above can be summarized as:
· Highest priority: If one of the PUSCHs has AP-CSI, the UE selects the PUSCH with AP-CSI to multiplex the UCI
· The UE does not expect more than one PUSCH with AP-CSI to overlap with the UCI
· Next priority: DG-PUSCH(s) are considered over CG-PUSCH(s)
· Next priority: The PUSCH on the smallest CC index among the multiple PUSCHs is considered
· Lowest priority: The PUSCH that starts earlier is considered (if multiple PUSCHs in the CC with smallest index)

Obviously, the prioritizations above do not address simultaneous PUSCH+PUSCH in the same CC (e.g., earliest PUSCH may not be unique). Two approaches are possible in general to address the issue:
· Approach 1: UCI can be only multiplexed with a PUSCH if both are associated with the same coresetPoolIndex value. Among the PUSCHs associated with the same coresetPoolIndex value, the legacy prioritization order for PUSCH selection is followed.
· This approach requires a UCI (originally on PUCCH) to be associated with a coresetPoolIndex value.
· This approach is more natural for non-ideal backhaul especially for dynamic UCI (HARQ-ACK).
· Approach 2: For UCI multiplexing, the legacy prioritization order for PUSCH selection is first followed. If the legacy rule does not result in a unique PUSCH, select one of the two overlapping PUSCHs with the same start time in the same CC.
· For this approach, UCI (originally on PUCCH) does not need to be associated with a coresetPoolIndex value. In general, the UCI may be multiplexed with PUSCH toward either of the TRPs.
· This approach can be ok only for ideal backhaul or only for semi-static UCI (P/SP-CSI or SR).

Overall, we think more discussions are needed with respect to pros / cons of these two approaches, which may also depend on the backhaul condition between two TRPs as well as the type of UCI.
Proposal 14: For UCI multiplexing in the case of multi-DCI based STxMP PUSCH+PUSCH, consider the following two approaches:
· Approach 1: UCI can be only multiplexed with a PUSCH if both are associated with the same coresetPoolIndex value. Among the PUSCHs associated with the same coresetPoolIndex value, the legacy prioritization order for PUSCH selection is followed.
· Approach 2: For UCI multiplexing, the legacy prioritization order for PUSCH selection is first followed. If the legacy rule does not result in a unique PUSCH, select one of the two overlapping PUSCHs with the same start time in the same CC.

When two SRS resource sets are configured for the UE, it may be for one of the following purposes:
· sDCI based TDM scheme based on Rel-17  “SRS resource set indicator” field and second SRI/TPMI fields are present
· sDCI based SDM scheme for STxMP  “SRS resource set indicator” field and second SRI/TPMI fields are present
· sDCI based SFN scheme for STxMP  “SRS resource set indicator” field and second SRI/TPMI fields are present
· mDCI based PUSCH+PUSCH for STxMP  “SRS resource set indicator” field and second SRI/TPMI fields are not present

For the first three, RRC-based switching is already agreed. Hence, it is reasonable to also assume RRC-based switching between sDCI and mDCI (no dynamic switching or concurrent operations between them similar to Rel-16 DL mTRP). However, it is not clear how to distinguish between sDCI and mDCI. On the one hand, configuration of two coresetPoolIndex values are needed for mDCI. On the other hand, we could not find a restriction in Rel-17 disallowing configuration of two coresetPoolIndex values when TDM scheme is configured (based on configuration of two SRS resource sets). 
At the same time, for Rel-18 mDCI STxMP PUSCH+PUSCH (two PUSCHs are overlapping in time), the associated SRS resource set is based on coresetPoolIndex value, and hence the “SRS resource set indicator” field is not present. To address the issue, we see two options:
· Option 1: If two coresetPoolIndex values and two SRS resource sets are configured to the UE, the DCI does not include “SRS resource set indicator” field and second SRI/TPMI fields.
· This means that sDCI based TDM/SDM/SFN schemes are not possible in this case.
· mDCI based PUSCH+PUSCH STxMP is enabled only by configuration of two coresetPoolIndex values and two SRS resource sets.
· Option 2: One RRC parameter configures one of STxMP schemes {sDCI SDM, sDCI SFN, mDCI PUSCH+PUSCH}. When two SRS resource sets are configured:
· If the RRC parameter is not configured, Re-17 TDM scheme is assumed  DCI includes “SRS resource set indicator” field and second SRI/TPMI fields.
· If the RRC parameter is set to “sDCI SDM” or “sDCI SFN”, the corresponding scheme is assumed, and UE does not expect to be configured with two coresetPoolIndex values  DCI includes “SRS resource set indicator” field and second SRI/TPMI fields.
· If the RRC parameter is set to “mDCI PUSCH+PUSCH”, UE expects to be configured with two coresetPoolIndex values  DCI does not include “SRS resource set indicator” field and second SRI/TPMI fields.

Proposal 15: When two SRS resource sets are configured, for determination of when the DCI includes the “SRS resource set indicator” field and the second SRI/TPMI fields:
· Option 1: If two coresetPoolIndex values are configured to the UE, the DCI does not include the “SRS resource set indicator” field and the second SRI/TPMI fields.
· Option 2: One RRC parameter configures one of the STxMP schemes {sDCI SDM, sDCI SFN, mDCI PUSCH+PUSCH}
· If the RRC parameter is not configured, Re-17 TDM scheme is assumed  DCI includes the “SRS resource set indicator” field and second SRI/TPMI fields.
· If the RRC parameter is set to “sDCI SDM” or “sDCI SFN”, the corresponding scheme is assumed, and UE does not expect to be configured with two coresetPoolIndex values  DCI includes the “SRS resource set indicator” field and the second SRI/TPMI fields.
· If the RRC parameter is set to “mDCI PUSCH+PUSCH”, UE expects to be configured with two coresetPoolIndex values  DCI does not include the “SRS resource set indicator” field and the second SRI/TPMI fields.
PHR and beam management enhancements
In the case of single-DCI based multi-TRP, joint PHR triggering and reporting similar to Rel-17 TDM mTRP PUSCH repetitions should be considered with the simplification that in the case of SDM/SFN, either both PHR values are actual PHR or both PHR values are virtual PHR due to the fact that two beams are transmitted simultaneously. 
Proposal 16: For single-DCI based SDM/SFN schemes, support joint PHR triggering and reporting similar to Rel-17 TDM mTRP PUSCH repetitions, with the simplification that for SDM/SFN PUSCH the two reported PHR values are either both actual or both virtual.

Furthermore, for multi-DCI based STxMP PUSCH, it should be discussed whether PHR triggering and reporting is joint or is separate per TRP, which can depend backhaul conditions for multi-DCI based multi-TRP operation. In the case of ideal backhaul, joint PHR triggering and reporting similar to UL-CA should be considered. In the case of non-ideal backhaul, separate PHR triggering and reporting can be considered.
Proposal 17: Study PHR triggering and reporting for multi-DCI based STxMP PUSCH:
· Joint PHR triggering and reporting (similar to UL-CA) should be considered for ideal backhaul case.
· Separate PHR triggering and reporting can be considered for non-ideal backhaul case.

Regarding beam management, one important aspect is for gNB to determine whether two beams can be transmitted simultaneously by the UE (e.g., whether they can be mapped to different UE panels). Given that panel is not defined so far, we suggest using similar mechanism as in DL, i.e., group-based beam reporting for UE to report one or multiple beam pairs that can be transmitted simultaneously. Note that due to MPE or other factors (such as possibility of using a subset of panels for DL reception only), two beam that can be received simultaneously and two beams that can be transmitted simultaneously may not be exactly the same. 
Proposal 18: Support group-based beam reporting for STxMP: UE can indicate one or multiple beam pairs that can be transmitted simultaneously.
· Reuse Rel-17 enhanced group-based beam reporting mechanisms, but the UE reports beam pair that can be transmitted simultaneously instead of received simultaneously.

Lastly, enhanced MPE report is specified in Rel-17, where UE can additionally report N P-MPR values associated with N UL beams (N=1, 2, 3, 4), and for each of the N P-MPR values, UE also reports corresponding SSBRI/CRI selected from a RRC configured candidate SSB/CSI-RS resource pool (“mpe-ResourcePool-r17”). For Rel-18, it is reasonable to configure two MPE resource pools associated with the two SRS resource sets. This ensures that UE reports MPE values (and corresponding SSBIR / CRI) from both MPE resource pools. Furthermore, UE may consider if a reported beam pair corresponds to different UE panels (i.e., can be transmitted simultaneously) as part of criteria for reporting. 
Proposal 19: For enhanced MPE reporting for STxMP in Rel-18, support configuration of two MPE resource pools associated with the two SRS resource sets. 
Conclusion 
In this contribution, we have the following observations / proposals:
Proposal 1: For SDM scheme of single-DCI based STxMP PUSCH
· The two SRS resource sets have the same number of SRS resources (for CB or NCB).
· The two SRS resources indicated by the two SRI fields have the same number of SRS ports (for CB).

Proposal 2: For the case that digital ports are shared among panels (Mode 1) for CB-based SDM PUSCH, if the two SRS resources indicated by the two SRI fields each have P SRS ports:
· The first TPMI field indicates a first TPMI index with P/2 antenna ports corresponding to a fixed / semi-static subset consisting of P/2 SRS ports of the first SRS resource.
· The second TPMI field indicates a second TPMI index with P/2 antenna ports corresponding to a fixed / semi-static subset consisting of P/2 SRS ports of the second SRS resource.

Proposal 3: For dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission: 
· If a new max rank is configured for SDM (Mode 1) and is set to value Y<X, where X is the value of the legacy max rank:
· Table 2 is used for the interpretation of each “SRS resource set” codepoint.
· If the number of information bits in DCI scheduling sTRP PUSCH prior to padding is not equal to the number of information bits in DCI scheduling SDM PUSCH, zeros shall be appended to the DCI with smaller size until the payload size is the same for both.   
· Otherwise (Mode 2):
· Table 3 is used for the interpretation of each “SRS resource set” codepoint, where X is the value of the legacy max rank.

Proposal 4: Max number of PTRS ports is separately configured for SDM scheme (separate than the legacy maxNrofPorts).

Proposal 5: When SDM scheme is indicated by the DCI, the size of the PTRS-DMRS association field is determined based on the configuration of new max rank for SDM scheme.
· DCI size is aligned between sTRP and SDM scheduling. 

Proposal 6: For SFN scheme of single-DCI based STxMP PUSCH
· The two SRS resource sets have the same number of SRS resources (for CB or NCB).
· The two SRS resources indicated by the two SRI fields have the same number of SRS ports (for CB).

Proposal 7: For the case that digital ports are shared among panels (Mode 1) for CB-based SFN PUSCH, if the two SRS resources indicated by the two SRI fields each have P SRS ports:
· The first TPMI field indicates a first TPMI index with P/2 antenna ports corresponding to a fixed / semi-static subset consisting of P/2 SRS ports of the first SRS resource.
· The second TPMI field indicates a second TPMI index with P/2 antenna ports corresponding to a fixed / semi-static subset consisting of P/2 SRS ports of the second SRS resource.

Proposal 8: For dynamic switching between SFN scheme of single-DCI based STxMP PUSCH and sTRP transmission: 
· If a new max rank is configured for SFN (Mode 1) and is set to value Y<X, where X is the value of the legacy max rank:
· Table 4 is used for the interpretation of each “SRS resource set” codepoint.
· If the number of information bits in DCI scheduling sTRP PUSCH prior to padding is not equal to the number of information bits in DCI scheduling SDM PUSCH, zeros shall be appended to the DCI with smaller size until the payload size is the same for both.   
· Otherwise (Mode 2):
· Table 5 is used for the interpretation of each “SRS resource set” codepoint, where X is the value of the legacy max rank.

Proposal 9: Support to introduce an RRC-parameter per PUCCH resource that enables SFN scheme for PUCCH. When two beams are indicated for the PUCCH transmission via unified TCI:
· If this RRC parameter is not configured: Rel-17 TDM PUCCH scheme is assumed
· If this RRC param is configured: SFN PUCCH scheme is assumed.
· If the PUCCH transmission is over multiple repetitions, each repetition is transmitted in SFN manner.

Proposal 10: For multi-DCI based STxMP PUSCH+PUSCH transmission, when srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 are both configured
· The rule “the SRS resource set with lower ID is associated with coresetPoolIndex value 0, and the SRS resource set with higher ID is associated with coresetPoolIndex value 1” is applied separately to srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2.

Proposal 11: For CG-PUSCH + DG-PUSCH in multi-DCI based STxMP PUSCH+PUSCH transmission, the following procedures for CG/DG overlap are performed separately for the two coresetPoolIndex values:
· Procedure 1: Rel-15 behaviour (if prioHighDG-LowCG or prioLowDG-HighCG are not configured, or if both CG and DG have the same PHY layer priority index)
· Procedure 2: Rel-17 behaviour for high priority DG versus low priority CG (if prioHighDG-LowCG is configured)
· Procedure 3: Rel-17 behaviour for high priority CG versus low priority DG (if prioLowDG-HighCG is configured)

Proposal 12: For multi-DCI based STxMP PUSCH+PUSCH transmission:
· The two SRS resource sets are configured with the same number of SRS resources.
· No need for separate codebook configurations for the two SRS resource sets.

Proposal 13: For multi-DCI based STxMP PUSCH+PUSCH transmission:
· For DG+DG or DG+CG, UE does not expect to be indicated with number of layers / number of PUSCH ports that exceed UE’s capability.
· For CG+CG, UE drops one of the overlapping CG-PUSCHs if UE’s capability is exceeded with respect to the number of layers / number of PUSCH ports.
· UE can indicate its capability with respect to maximum number of layers / maximum number of PUSCH ports of one PUSCH for both of the following conditions:
· Condition 1: No other PUSCH is overlapping in time with that PUSCH.
· Condition 2: Another PUSCH associated with the other SRS resource set overlaps with the PUSCH in time. 

Proposal 14: For UCI multiplexing in the case of multi-DCI based STxMP PUSCH+PUSCH, consider the following two approaches:
· Approach 1: UCI can be only multiplexed with a PUSCH if both are associated with the same coresetPoolIndex value. Among the PUSCHs associated with the same coresetPoolIndex value, the legacy prioritization order for PUSCH selection is followed.
· Approach 2: For UCI multiplexing, the legacy prioritization order for PUSCH selection is first followed. If the legacy rule does not result in a unique PUSCH, select one of the two overlapping PUSCHs with the same start time in the same CC.

Proposal 15: When two SRS resource sets are configured, for determination of when the DCI includes the “SRS resource set indicator” field and the second SRI/TPMI fields:
· Option 1: If two coresetPoolIndex values are configured to the UE, the DCI does not include the “SRS resource set indicator” field and the second SRI/TPMI fields.
· Option 2: One RRC parameter configures one of the STxMP schemes {sDCI SDM, sDCI SFN, mDCI PUSCH+PUSCH}
· If the RRC parameter is not configured, Re-17 TDM scheme is assumed  DCI includes the “SRS resource set indicator” field and second SRI/TPMI fields.
· If the RRC parameter is set to “sDCI SDM” or “sDCI SFN”, the corresponding scheme is assumed, and UE does not expect to be configured with two coresetPoolIndex values  DCI includes the “SRS resource set indicator” field and the second SRI/TPMI fields.
· If the RRC parameter is set to “mDCI PUSCH+PUSCH”, UE expects to be configured with two coresetPoolIndex values  DCI does not include the “SRS resource set indicator” field and the second SRI/TPMI fields.

Proposal 16: For single-DCI based SDM/SFN schemes, support joint PHR triggering and reporting similar to Rel-17 TDM mTRP PUSCH repetitions, with the simplification that for SDM/SFN PUSCH the two reported PHR values are either both actual or both virtual.

Proposal 17: Study PHR triggering and reporting for multi-DCI based STxMP PUSCH:
· Joint PHR triggering and reporting (similar to UL-CA) should be considered for ideal backhaul case.
· Separate PHR triggering and reporting can be considered for non-ideal backhaul case.

Proposal 18: Support group-based beam reporting for STxMP: UE can indicate one or multiple beam pairs that can be transmitted simultaneously.
· Reuse Rel-17 enhanced group-based beam reporting mechanisms, but the UE reports beam pair that can be transmitted simultaneously instead of received simultaneously.

Proposal 19: For enhanced MPE reporting for STxMP in Rel-18, support configuration of two MPE resource pools associated with the two SRS resource sets. 
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