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1. Introduction
The Rel-18 WID for MIMO Evolution for Downlink and Uplink is approved [1], which includes the following objective:
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 provide our views on the issues related to STxMP, including S-DCI based transmission and M-DCI based transmission. In addition, issues more related to STxMP are discussed simultaneously with AI9.1.1.1.
2. Single-DCI based STxMP 
2.1 Transmission schemes
In RAN1#109-e meeting, the following agreement was made on single DCI based PUSCH transmission schemes [2]:
Agreement
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

To provide enough flexibility for the gNB scheduler to adapt for different circumstances, multiple transmission schemes were proposed to be adopted for STxMP.
In RAN1#110 meeting, the following Working Assumption was approved on single DCI based PUSCH transmission schemes [3] after discussion:

Working assumption
Support the following schemes for STxMP PUSCH transmission in single-DCI based mTRP system in Rel-18:
· SDM scheme
· 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.
· FFS: FDM-A scheme
· FFS: FDM-B scheme
· FFS: SFN-based transmission scheme
For schemes other than SDM, final decision to support or not will be made in RAN1#110bis-e.

In RAN1#110bis meeting, SFN scheme was agreed on single DCI based PUSCH transmission schemes [4]:
Agreement
Support SFN-based transmission scheme for STxMP PUSCH transmission in single-DCI based mTRP system in Rel-18


As we discuss the WA hasn’t been confirmed yet. We support both SDM and SFN schemes.
Proposal 1: Confirm the Working Assumption, support SDM scheme for S-DCI based STxMP. 

2.2 DMRS port indication
In RAN1#110bis meeting, the following agreements have been made on DMRS port indication for SDM scheme [4]:
Agreement
· Reuse the DCI field ‘Antenna Ports’ in DCI format 0_1 and 0_2 to indicate DMRS ports for SDM scheme of single-DCI based STxMP PUSCH:
· The total numbers of layers, L, indicated by two TPMI fields of CB PUSCH or two SRI fields of NCB PUSCH is used to determine the DMRS port indication table.
· L1 of the indicated DMRS ports are associated with the L1 PUSCH layers which are indicated by the first TPMI field for CB PUSCH or the first SRI field for NCB PUSCH and the rest L- L1 of the indicated DMRS ports are associated with the L-L1 PUSCH layers which are indicated by the second TPMI field for CB PUSCH or the second SRI field for the NCB PUSCH.
· FFS: how to partition the indicated DMRS ports among the PUSCH layers.
· Down-select one from the following two Alts for SDM scheme in RAN1#111:
· Alt1: the DMRS ports associated with two TPMI/SRI fields must be in different CDM groups.
· Alt2: the DMRS ports associated with two TPMI/SRI fields can be in same or different CDM groups.

Agreement
For the DMRS port indication for SDM scheme single-DCI based STxMP transmission, support Alt2:
· Alt2: the DMRS ports associated with two TPMI/SRI fields can be in same or different CDM groups.


In last RAN1 meeting, the following agreements has been made on DMRS port indication [5]:
Agreement
For SDM scheme single-DCI based STxMP transmission, when L1 and L2 layers are indicated/determined by two TPMI fields of CB PUSCH or two SRI fields of NCB PUSCH respectively:
· The first L1 indicated DMRS ports correspond to the L1 layers indicated by the first TPMI or SRI field
· The remaining L2 indicated DMRS ports correspond to the L2 layers indicated by the second TMPI or SRI field
· Support at least one of the following options for indication of layer combination {1+2}:
· Option 1: new entry is added to DMRS table, e.g., {0, 2, 3}, {2, 0, 1}.
· Option 2: use DCI field (e.g., SRS resource set indicator) to indicate that for layer combination {1+2}, the first two indicated DMRS ports correspond to the 2 layers indicated by the second TPMI or SRI field and the rest one indicated DMRS port correspond to the layer indicated by the first TPMI or SRI field.
· Option 3: For layer combination of {1+2}, the DMRS port in the CDM group with only one port is mapped to the SRI/TPMI field indicating one layer, and the DMRS ports in the CDM group with 2 ports are mapped to the SRI/TPMI field indicating 2 layers
· Other options are not precluded

Conclusion
There is no consensus to support layer combinations {1+3} and {3+1} in SDM scheme of single-DCI based STxMP PUSCH.

In Rel-17, only equal number of transmission layers is supported for the PUSCH transmission towards two TRPs. For STxMP in Rel-18, flexible number of transmission layers between two panels/TRPs should be supported for the PUSCH transmission from different panels for SDM scheme. 
One remaining issue is how to indicate the layer combination {1+2} for SDM at least, and how to allocate the DMRS ports. For the indication of the layer combination, Option.1 only has one DMRS allocation for STxMP, which have quite limited choice. Option 3 requires the port allocation containing of at least 2 CDM groups. Since it has been agreed that multiple DMRS ports can be allocated within the same or different CDM groups, option 2 can provide the flexibility using the redundant codepoint in SRS resource set indicator field, e.g. for configured with dmrs-Type=1 and maxLength=2, DMRS ports{0,1,2} ,{0,1,4} and {2,3,6} can all be configured for STxMP. Thus we prefer Option 2 to indicate the layer combination {1+2} and {2+1} for simplicity and the scheduling flexibility, which is different with DL. The allocation method can be used for cases whether the allocated DMRS ports are from the same CDM group or from different CDM groups.

Proposal 2: For the layer combination indication, Option 2 is preferred for the scheduling flexibility for which the allocated DMRS ports can be either from the same CDM group or from different CDM groups.

2.3 Indication of SRI/TPMI for SDM scheme & SFN scheme
In last RAN1 meeting, the following agreements has been made on dynamic switching between SDM scheme and sTRP scheme [5]:
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.


The dynamic switching between sTRP and SDM/SFN using the legacy SRS resource set indicator field is necessary for the mechanism of STxMP. The issues need to be further specified are more related to configurations to guarantee all the mechanisms. For the configuration of the maximal number of layers, Option 1 makes more sense to still maintain the current sTRP operation.
For SDM scheme, the maximal number of layers per panel is either 1 or 2. If the same maxRank( Lmax) for SDM scheme is configured and used also for sTRP transmission, joint indication using both the first and second SRI/TPMI fields can be considered to save more DCI overhead if the RANK>2 is scheduled for sTRP transmission. For the cases of RANK<=2, only the first or the second SRI/TPMI field is associated with the maxRank( Lmax) configured. In this method, no zero-padding is needed which is flexible and simple.  

Proposal 3: For the maximal number of layers for sTRP transmission, support option 1 for minimize the signaling overhead.
Proposal 4: For the maximum number of layers, support Alt.1 for the maximum number of layers for SDM transmission, no reserved bit or zero padding is needed.

Consider the configuration for SFN scheme, the same method can be applied. Whether the supported number of transmission layers for SFN scheme can be more than 2 should be considered. In our view, we think no limitation on RANK was agreed for Rel-17 Multi-TRP based TDM scheme, the same principle can be applied for SFN transmission which can also be aligned with the maximal RANK supported for sTRP. 

Proposal 5: For the maximum number of layers, support Alt.1 for the maximum number of layers for SFN transmission. 
Proposal 6: The maximum number of layers for SFN can be configured separately for certain scenarios.

2.4 SRS resource set configuration 
In RAN1#110bis meeting, the following agreements have been made on SRS resource set configuration for SDM scheme [4]:
Agreement
For SDM scheme of single-DCI based STxMP PUSCH 
· Configure two SRS resource sets for CB or NCB . 
· FFS : These two SRS resource sets can have different number of SRS resources for codebook -based or non-codebook based.
· For codebook -based PUSCH , DCI indicates two TPMI fields, and each TPMI field separately indicates the precoding information and the number of layers conveyed over the SRS ports of the indicated SRS resource in each SRS resource set. 
· For non-codebook based PUSCH and codebook -based PUSCH , DCI indicates two SRI fields and each field indicates SRS resource(s)  for each SRS resource set separately. 
· FFS : For codebook -based PUSCH , the two SRS resources indicated by the two SRI fields can have different number of SRS ports


In last RAN1 meeting, the following agreements has been made on the configuration of SRS resource sets [5]:
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);


In Rel-17, UE capability value set was introduced to support UE panel selection which supports UE reporting of different panel capabilities. For Rel-17 multi-TRP based TDM scheme, same number of transmission layers is supported for all the repetitions of PUSCH towards two TRPs, and same number of SRS resources and same number of SRS ports are configured for the two SRS resource sets associated with different TRPs.
In Rel-18, the intention is to support the transmission from two UE panels towards two TRPs simultaneously based on the indicated beams. For a STxMP, whether UE can use two panels of different capabilities is still pending from previous RAN1 meeting discussion. 
If a pair of panels of different capabilities is supported for STxMP, the panel-specific configuration should be considered according to the panel(s) each, such as 2Tx+4Tx, or 1Tx +2Tx. This leads to a fixed number of Rank and ports for each SRS resource set configuration with specific panel(s). This kind of panel-specific configuration can only be feasible via RRC configuration or re-configuration after UE beam reporting. This is quite a challenge for the mechanism for STxMP and RRC-level of scheduling dynamically may not be acceptable. So how to configure the SRS resource sets and SRI/TPMI related parameters needs to be solved. The obstacle mainly comes from the support of asymmetric panels for STxMP which is also not supported in Rel-17 TDM scheme. Since no good solution to achieve both flexibility and feasibility on STxMP, we think only support of symmetric panels for the STxMP is acceptable currently as this is also friendly for UE implementation because asymmetric panels is somewhat not even within current RAN4 consideration for such evaluation. Thus we are fine to consider symmetric panels in Rel-18 STxMP to make this feature workable and implemented efficiently.
Thus, with this implementation limitation, it is straightforward to configure same number of SRS resources for the two SRS resource sets with usage “non-codebook” and “codebook”, also configure the same number of SRS ports for each SRS resources of the two SRS resource sets without considering full power mode2.

Proposal 7: Only support symmetric panels for RAN1 spec for STxMP transmission.

Proposal 8: For the two SRS resource sets of usage “codebook” or “non-codebook”, 
· Configure same number of SRS resources for each SRS resource set
· Configure same number of SRS resource set for each SRS resource
· The above can be applied to either SDM transmission or SFN transmission when full power mode 2 is not configured.

2.5 Dynamic switching among different transmission schemes
In RAN1#110bis meeting, the following agreement has been made on dynamic switching between SDM and TDM schemes [4]:
Agreement
For the switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme, Alt2 is supported. FFS: Whether Alt1 is supported in addition to Alt2.
· Alt1: Support dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme
· FFS: how to support dynamic switching, e.g., using the indicated PUSCH repetition number
· Note: It is up to gNB implementation to configure SDM scheme of single-DCI based STxMP PUSCH or Rel-17 mTRP PUSCH TDM scheme or both of them in RRC. Dynamic switching between them is only when both schemes are configured in RRC.
· Alt2: Support RRC-based switching between SDM scheme of single-DCI based STxMP PUSCH and Rel-17 mTRP PUSCH TDM scheme


In RAN1#111 meeting, the following agreement has been made on dynamic switching between SFN and SDM schemes [5]:
Agreement
· Support DCI-based dynamic switching between SFN scheme of single-DCI based STxMP PUSCH and sTRP transmission
· The DCI field “SRS resource set indicator” is used to indicate the switching between SFN scheme and sTRP transmission. 
· (Conclusion) There is no consensus to support DCI-based dynamic switching between SFN scheme and SDM scheme


Since STxMP schemes and R17 TDM scheme have different DCI overhead, it would be difficult to achieve dynamic switching between SDM/SFN and TDM schemes. Also the target scenarios for simultaneous transmission and repetition transmission is quite different, we don’t see a strong motivation to support dynamic switching at the cost of extra design complexity and additional signalling overhead. 

Proposal 9: Support only RRC-based switching for the switching among SDM scheme, SFN scheme for STxMP and TDM scheme in Rel-17.

2.6 PT-RS port indication
In the RAN1#110bis meeting, the following agreements has been made on the configuration of PTRS [4]:
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


To maintain the flexibility of per-panel mechanism of PTRS transmission when sTRP is configured, separate configuration of the maximal number of PTRS ports for STxMP can be supported. For SDM schemes, the PTRS-DMRS association can be specified by 2 bits with each bit indicates the association for each panel. For SFN scheme, the indication needs further discussion.

Proposal 10: Support to configure a separate maximum number of PTRS ports for SDM scheme.
Proposal 11：For the configuration of a max 2 PTRS ports, 2 bits can be used to indicate the PTRS-DMRS association for the SDM scheme,
· The MSB indicates the association of PTRS port 0 and the DMRS port for the first SRI/TPMI field
· The LSB indicates the association of PTRS port 1 and the DMRS port for the second SRI/TPMI field  

3.    Multi-DCI based STxMP 
In Rel-16, both single-DCI based and multi-DCI based multi-TRP are specified. For single-DCI based multi-TRP, the enhancements are specific to PDSCH schemes. For multi-DCI based multi-TRP scheme, the enhancements are also applicable to PUSCH, e.g. out-of-order PUSCH associated by to a CORESETPoolIndex value. It is supported in Rel-16 that a PUSCH retransmission associated with a different CORESETPoolIndex value from that of the initial transmission. Hence, if PUSCH is not decoded successfully, it can be scheduled to transmit from or toward the other TRP. For multi-DCI based multi-PDSCH transmission, it is supported to have two separate MAC-CE’s for TCI state activation corresponding to the two CORESETPoolIndex values, and the interpretation of the TCI field in the DCI is associated of the CORESETPoolIndex value of the CORESET in which the scheduling DCI is received. These enhancements of multi-DCI based multi-PUSCH transmission are intended to increase the flexibility. However, in Rel-17, the specified multi-TRP based TDM schemes are enhanced under the single-DCI assumption, multi-DCI based PUSCH transmission was only discussed and further enhancements will be specified in Rel-18. 

In RAN1#109-e meeting, the following agreement has been made on multi-DCI based PUSCH transmission schemes [2]:
Agreement
For multi-DCI based STxMP PUSCH+PUSCH transmission, study and evaluate the following aspects:
· Two PUSCHs are associated with different TRPs and transmitted from different UE panels. The total number of layers of these two PUSCHs is up to 4.
· Study STxMP of PUSCH+PUSCH transmission where it is some combination of DG-PUSCH, CG-PUSCH and msg3/msgA PUSCH.
· The overlapping type(s) of fully/partially in time domain and fully/partially/non-overlapping in frequency domain are to be studied and justified for PUSCH+PUSCH.
Note: The above study shall take into account the UE implementation and RF considerations.
Note: Study the conditions required for STxMP PUSCH+PUSCH.
Note: Other aspects are not precluded.



In the previous meetings, the following agreement have been made on multi-DCI based PUSCH transmission schemes [4][5]:
Agreement
Multi-DCI based STxMP PUSCH+PUSCH transmission at least supports the following PUSCH combinations:
· DG-PUSCH + DG-PUSCH
· CG-PUSCH + DG-PUSCH
Agreement
· Support CG PUSCH + CG PUSCH in multi-DCI based STxMP PUSCH+PUSCH transmission.



For PUSCH, dynamic-grant based PUSCH, configured-grant based PUSCH both need to be enhanced under multi-TRP based transmission scenarios. The enhancements should be applicable for both codebook based UL transmission and non-codebook based UL transmission.
In addition, configured grant PUSCH is also very important for URLLC use cases, and it should be ensured that the enhancements for reliability and robustness of PUSCH are extended to the case of configured grant for both Type 1 and Type 2. The feasibility of such simultaneous transmission is possible and up to gNB scheduler considering the semi-static configuration for CG-PUSCH Type1.

Proposal 12: Support both configured grant Type 1 and Type 2 for M-DCI based STxMP.

In RAN1#110bis meeting, the following agreement has been made on multi-DCI based PUSCH transmission schemes [4]:
Agreement
The multi-DCI based STxMP PUSCH+PUSCH transmission supports fully/partially/non-overlapping in frequency domain and fully/partially overlapping in time domain.
· FFS whether/how to handle the PUSCH power adjustment when two PUSCHs are fully/partially overlapped in time domain (Depending on RAN4’s input on Pcmax requirements).
· Note: No symbol-level power adjustment within a PUSCH transmission occassion in the case of fully/partially overlapping in time domain



Considering the feasibility of the multi-DCI based PUSCH transmission, different types of overlapping should be studied. The following aspects need to be solved,
1) The interference between different DMRS ports corresponding to different PUSCHs
2) The interference between DMRS ports of one PUSCH and the data of the other PUSCH

To minimize the interference of the above mentioned aspects, the following rules are suggested when considering different overlapping types of STxMP PUSCH.
· Same DMRS configurations for different PUSCHs, eg. DMRS type, the number of the FL DMRS, etc. 
· DMRS port(s) allocation of different PUSCHs belong to different CDM groups
· When partially/fully overlapping occurs for STxMP, the PUSCH can use the “CDM groups without data” in “Antenna Port” field to perform the rate matching towards the DMRS port(s) of the other PUSCH on the overlapped symbols.

Proposal 13: For the fully/partially overlapped PUSCHs based on M-DCI scheduling, the following rules are suggested to minimize the interference between two PUSCHs,
· Same DMRS configurations for different PUSCHs, eg. DMRS type, the number of the FL DMRS, etc. 
· DMRS port(s) allocation of different PUSCHs belong to different CDM groups
· When partially/fully overlapping occurs in time domain for STxMP, the PUSCH can use the “CDM groups without data” in “Antenna Port” field to perform the rate matching towards the DMRS port(s) of the other PUSCH on the overlapped symbols.

4.    Beam indication and Power control issues for STxMP 
For S-DCI based and M-DCI based simultaneous multi-panel transmission, power control and beam indication related issues also need to be solved. 
4.1 Beam indication for STxMP
For STxMP based PUSCH/PUCCH transmissions, 2 beams are needed to be indicated (via DCI or MAC-CE) for the transmissions towards different TRPs from different UE panels. TCIs or SRIs can be used for the detailed indication for the 2 beams. For the purpose of scheduling, the first problem need to be solved is how to identify two UL beams to support the simultaneous UL transmission. The association between the indicated TCI(s)/SRI(s) and specific TRP(s)/panel(s) should take the UE capability value set index into consideration. To support STxMP, UE has to let gNB aware whether the selected two beams from UE beam reporting can be simultaneously transmitted or not, and whether they can be transmitted from different panels. 
In R17, the beam reporting process is enhanced with the index of UE capability value set to indicate the maximum supported number of SRS ports related to each pair of CRI/SSBRI and L1-RSRP/L1-SINR.But the gNB cannot select two UE panels with same UE capability value set for simultaneous UL transmission, and also the gNB cannot separate the case of the beam reporting for the DL-only panel case.
One approach is enhancements based on group-based beam reporting. UE can report the beam pair with an additional information to differentiate the beam used for Uplink STxMP from which pairs used for DL reception.
Another approach is to enhance the beam reporting mechanism. For the simultaneous uplink transmission, a new configuration of the beam reporting like groupBasedUplinkBeamReporting targeting STxMP can be considered for the report of beams/beam pair(s) for the STxMP transmissions.  UE would guarantee all the supported beams/beam pair(s) can support the STxMP scheduling, the beams/beam pair(s) reported can be differentiated at least for whether to support the STxMP or the TDM transmission mode for the MTRP operation.

Proposal 14: Enhancements can be based on group-based beam reporting for the beam report of STxMP.

Proposal 15: Introduce a new beam reporting configuration “groupBasedUplinkBeamReporting” targeting STxMP for the report of beams/beam pair(s) for the STxMP transmissions also can be considered.

For the current group-based beam reporting, only 2 beams (N=2) or one beam pair can be configured to be reported. From the analysis above, we can see that some beam pair selected cannot even be used for STxMP. Even though one pair of beams is supportive of STxMP, it may not be appropriate for the scheduling of uplink transmission because of the interference situation estimated at the gNB. So more beam pairs should be allowed to be configured for the selection to provide more flexibility for the gNB scheduler and make the schedule of STxMP much more feasible. 
Proposal 16: Support reporting in a single reporting instance of more than two (N>=2) different beams/beam pairs that UE can receive and/or transmit simultaneously.
4.2 Power Control for STxMP
In Rel-17, per-TRP power control has already been supported for the TDM repetition scheme. Since two power control settings and PL-RS for the transmissions from two panels can be indicated by the two TCI states which was discussed in AI9.1.1.1.
In Rel-18, the same principle can be applied to STxMP transmission with per-panel power control for both S-DCI based and M-DCI based PUSCH/PUCCH STxMP. In our view, both per-panel power limit and per-UE power limit should be configured to enable the per-panel power control for STxMP which needs UE reporting of the specific per-panel power limit values. And certain power sharing rules can be considered further.

Proposal 17: Introduce per-panel power limit and per-UE power limit to implement the panel-specific power control for STxMP.

Proposal 18: To meet the per-UE power limit, power sharing has to be guaranteed between two panels for STxMP, the following can be considered
· Same power fallback for both panels when exceeding the power class limitation
· Additional priority rules for power fallback when PUSCHs have different priorities for M-DCI case

Two TPC fields were supported for the closed-loop power control in Rel-17 TDM scheme, same principle can be applied for Rel-18. 
Proposal 19: Support the per-panel closed-loop power control, reuse the Rel-17 TPC fields for the indication.
4.3 Power headroom report for STxMP
In Rel-17, 2 Type-1 PHRs are always reported. When 2 reported PHRs corresponds to actual PHRS, the values are based on two sets of power control parameters. The same principle can be considered as the baseline for the PHR reporting in Rel-18 STxMP.

Proposal 20: Support per-panel PHR triggering and reporting for both S-DCI and M-DCI based STxMP.
Proposal 21: 2 PHs should always be reported, including cases of 2 actual PHRs, 2 virtual PHRs and 1 actual PHR with 1 virtual PHR.

5. 	 Conclusion
In this contribution, we provide our views of the enhancements on the precoding indication related issues for multi-panel/multi-TRP uplink transmissions, our proposals are as follows:
Single-DCI based STxMP
Proposal 1: Confirm the Working Assumption, support SDM scheme for S-DCI based STxMP. 
Proposal 2: For the layer combination indication, Option 2 is preferred for the scheduling flexibility for which the allocated DMRS ports can be either from the same CDM group or from different CDM groups.
Proposal 3: For the maximal number of layers for sTRP transmission, support option 1 for minimize the signaling overhead.
Proposal 4: For the maximum number of layers, support Alt.1 for the maximum number of layers for SDM transmission, no reserved bit or zero padding is needed.
Proposal 5: For the maximum number of layers, support Alt.1 for the maximum number of layers for SFN transmission. 
Proposal 6: The maximum number of layers for SFN can be configured separately for certain scenarios.
Proposal 7: Only support symmetric panels for RAN1 spec for STxMP transmission.
Proposal 8: For the two SRS resource sets of usage “codebook” or “non-codebook”, 
· Configure same number of SRS resources for each SRS resource set
· Configure same number of SRS resource set for each SRS resource
· The above can be applied to either SDM transmission or SFN transmission when full power mode 2 is not configured.
Proposal 9: Support only RRC-based switching for the switching among SDM scheme, SFN scheme for STxMP and TDM scheme in Rel-17.
Proposal 10: Support to configure a separate maximum number of PTRS ports for SDM scheme.
Proposal 11：For the configuration of a max 2 PTRS ports, 2 bits can be used to indicate the PTRS-DMRS association for the SDM scheme,
· The MSB indicates the association of PTRS port 0 and the DMRS port for the first SRI/TPMI field
· The LSB indicates the association of PTRS port 1 and the DMRS port for the second SRI/TPMI field  

Multi-DCI based STxMP
Proposal 12: Support both configured grant Type 1 and Type 2 for M-DCI based STxMP.
Proposal 13: For the fully/partially overlapped PUSCHs based on M-DCI scheduling, the following rules are suggested to minimize the interference between two PUSCHs,
· Same DMRS configurations for different PUSCHs, eg. DMRS type, the number of the FL DMRS, etc. 
· DMRS port(s) allocation of different PUSCHs belong to different CDM groups
· When partially/fully overlapping occurs in time domain for STxMP, the PUSCH can use the “CDM groups without data” in “Antenna Port” field to perform the rate matching towards the DMRS port(s) of the other PUSCH on the overlapped symbols.

Beam indication for STxMP
Proposal 14: Enhancements can be based on group-based beam reporting for the beam report of STxMP.
Proposal 15: Introduce a new beam reporting configuration “groupBasedUplinkBeamReporting” targeting STxMP for the report of beams/beam pair(s) for the STxMP transmissions also can be considered.
Proposal 16: Support reporting in a single reporting instance of more than two (N>=2) different beams/beam pairs that UE can receive and/or transmit simultaneously.

Power control for STxMP
Proposal 17: Introduce per-panel power limit and per-UE power limit to implement the panel-specific power control for STxMP.

Proposal 18: To meet the per-UE power limit, power sharing has to be guaranteed between two panels for STxMP, the following can be considered
· Same power fallback for both panels when exceeding the power class limitation
· Additional priority rules for power fallback when PUSCHs have different priorities for M-DCI case
Proposal 19: Support the per-panel closed-loop power control, reuse the Rel-17 TPC fields for the indication.
Proposal 20: Support per-panel PHR triggering and reporting for both S-DCI and M-DCI based STxMP.
[bookmark: _GoBack]Proposal 21: 2 PHs should always be reported, including cases of 2 actual PHRs, 2 virtual PHRs and 1 actual PHR with 1 virtual PHR.
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