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1.	Introduction
In RAN#94, enhancements on UL simultaneous multi-panel transmission were approved to be considered and specified as part of the MIMO evolution for Downlink and Uplink WID [1]. The objectives for the UL multi-panel simultaneous enhancements are stated as follows [1]:
	The work item aims to specify the enhancements identified for NR MIMO. The detailed RAN1 objectives are as follows: 
…
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.
       …



2.	Simultaneous Multi-Panel PUSCH Transmission  
RAN1#109-e made the following agreement regarding the s-DCI based simultaneous multi-panel transmission: 
	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





2.1	Reporting Enhancements for Simultaneous UL Multi-Panel Transmission
According to Rel-17 specification, the device/UE shall measure DL SSB/NZP-CSI-RS resources and report up to four-best SSB/NZP-CSI-RS resources associated with UL TX capability set index. By using capability index reporting, the network can configure UL SRS resource set with resources with usage ‘codebook’ associated with single antenna panel with corresponding antenna ports for single TRP transmission. In other words, according to the current Rel-17 specification, the device can be configured with one UL SRS resource set with usage ‘codebook’ with different resources with a different number of antenna ports as the spatial source for UL transmission. As a result of this, the network can perform TRP-specific TPMI hypotheses for precoder and rank selection antenna panel specifically for PUSCH transmissions by using legacy uplink codebooks.
Observation 1: Rel-17 L1-based CSI capability index reporting provides support only for antenna panel-specific UL codebook based PUSCH transmission for each TRP. 
In legacy operation, single PUSCH-TransCoherence capability defines restrictions for TPMI selection and indication. As one form of operation, the two panels may operate in an independent manner, hence in a non-coherent way. In this case, the layers can be also split across the panels in various combinations and per panel number-of-layer adaptation would be a first solution to consider. Another way of operating two panels poses the question of phase coherence between the antenna ports of the two panels, with a target of coherent transmission across the two panels. In Rel-18, due to potential different vendor-specific implementation aspects, different antenna panel pairs may also have different phase coherency assumptions. More specifically, to enable the utilization of phase coherency information with different antenna panel pairs, it might be beneficial to investigate the phase coherency between antenna ports within the pair of antenna panels. It is worth noting that phase coherency between antenna ports can be seen as a super-set for antenna panel (i.e. coherency between antenna ports within antenna panel) specific phase coherency. Otherwise, if not defined, it is difficult to use different UEs with different multi-panel transmission capabilities in full extent for simultaneous UL codebook based multi-panel transmission.   
Observation 2: The phase coherency between APs within the pair of antenna panels is an enabler for coherent transmission across multiple panels.
Observation 3: Phase coherency between APs within pair of antenna panels works as super-set for antenna panel-specific phase coherency (i.e. coherency between APs within an antenna panel ).
Figure 1 shows an example of potential antenna panel pair combinations with different phase coherency assumptions for codebook based simultaneous UL multi-panel transmission. It is worth noting that all possible combinations are not shown. For example, antenna panel pair#3 can consist of antenna panels #2 and #3 with 2-APs in each panel resulting in 4 APs in total.
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Figure 1:1 An example of different antenna panel pair combinations for codebook based simultaneous multi-panel UL TX.
Rel-17 specification does not provide support for the use of different phase coherence values (or different combinations) associated with different antenna panels. Therefore, it is not possible to use efficiently different UL TX antenna panels with different capabilities as well as possible antenna panel pair combinations for simultaneous multi-panel transmission. To enable mutual understanding between network and UE about simultaneous multi-panel transmission capabilities, it would be beneficial to consider different capability signaling enhancements for different antenna panel pair coherency assumptions.
To enable mutual understanding between network and UE about simultaneous multi-panel transmission capability, from a network perspective, it would be beneficial to enhance Rel-17 L1-based reporting to cover also simultaneous UL multi-panel aspects including phase coherency assumption between different UL antenna ports associated with multiple antenna panels. 
Observation 4: It is beneficial to enable dynamic reporting of coherency assumptions between antenna panels to indicate coherency for simultaneous antenna panel candidates at the time.
UL SRS/PUSCH resources limiting its use to single indicated TX coherency value for all applied for all UL resources. Therefore, it is not possible to use efficiently different UL TX antenna panels with different capabilities as well as possible antenna panel combinations for simultaneous multi-panel transmission with codebook-based precoding (only single panel transmission at the time supported). Furthermore, as mentioned earlier, Rel-17 specifications do not provide support for the network to be aware of which antenna panels the UE can utilize for simultaneous SDM transmission.    
Proposal 1: Study different L1-capability index reporting enhancements to support simultaneous codebook based multi-panel PUSCH transmission with different coherency assumptions for different antenna panel combinations. 

2.2	SRS resource set, SRI/TPMI indication Enhancements for S-DCI
	Agreement
Study the enhancement of SRS resource set configuration and SRI/TPMI indication for single-DCI based STxMP PUSCH scheme:
· The configuration of two SRS resource sets, SRS resource set indicator field, two SRI fields and two TPMI fields of Rel-17 mTRP PUSCH TDM repetition is the starting point.
· FFS: The configuration of one SRS resource set, one or two SRI fields and one or two TPMI fields
Note: This proposal does not mean that any possible SRI/TPMI enhancement on STxMP would be precluded. In RAN1#110, companies can suggest the detail SRI/TPMI enhancement with reasonable analysis and evaluation result.



By following the previous meeting agreement, Rel-17 defines as the starting point for Rel-18 SRI/TPMI indication. Based on the Rel-17 capability set index reporting, a network can be aware of the UE antenna panel (including information on the number of UL SRS antenna ports) specific transmission capability of UL SRS codebook-based transmission into a certain spatial UL direction. Based on this information, the network can trigger transmission of two different UL SRS resource sets with the usage of codebook to obtain TRP-specific TPMI hypotheses (i.e., determine precoder index and rank selection) antenna panel specifically for PUSCH transmissions. Two different UL SRS resource sets have been configured with two different DL/or joint DL and UL/UL TCI states associated as the spatial source. Based on obtained TRP-specific TPMI and SRI information, the network can trigger non-simultaneous TRP-specific Rel-17 PUSCH transmission by indicating via DCI: single SRS one resource set indicator value (defining order and repetition in the time domain for resources) and two precoding information and number of layers fields. Figure 2 shows and example of Rel-17 S-DCI for TDM M-TRP PUSCH repetition.
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Figure 2: An example of Rel-17 S-DCI for TDM M-TRP PUSCH repetition.

Rel-17 does not provide support for the indication of simultaneous SDM/FDM based multi-panel PUSCH transmission. To enable specification support for simultaneous multi-panel PUSCH transmission by reusage of existing Rel-17 framework should be done as much as possible. The following options provide further optimized UL resource configurations and indication for Rel-18 simultaneous SDM/FDM/SFN based multi-panel PUSCH:  
· [bookmark: _Hlk111109864]Option A (two resource sets): UE is configured with two UL SRS resource sets with usage of codebook with equal number of SRS resources. Each of the SRS resource can be configured with different DL/joint DL and UL/UL TCI states as spatial sources or different indicated TCI states are used as spatial source each resource set. The resource pairs across two different sets can be indexed with a single index, i.e., joint SRI that indicates resources to be used for simultaneous SDM/FDM based multi-panel PUSCH transmission. The intended UL SRS resource pair can be indicated as part of joint SRI index via DCI to enabling simultaneous SDM/FDM PUSCH transmission. As result of this, there is no need to indicate two different SRIs and separate resource set indicator. 
· Option B (single resource set): UE is configured with single UL SRS resource sets with the usage of codebook with multiple SRS resources. Each of the SRS resource within the set can be configured with different DL/joint DL and UL/UL TCI states as spatial sources. The resource pairs within UL SRS resource set with usage of codebook are ordered a predefined way such that the first K-pair out of M resource pairs within resource set are defined as TDM resources whereas remaining M-K pairs are defined as simultaneous SDM/FDM resources (depending on actual time frequency resource configuration of SRS resource). The intended UL SRS resource pair  within the set can be indicated via DCI as part of joint SRI index to enabling simultaneous SDM/FDM PUSCH transmission. As result of this, there is no need to indicate two different SRIs and separate resource set indicator. Furthermore, to support sounding for SFN type transmission, it would be feasible to use single SRS resource set (option B). Alternatively, if two resource sets are used/configured e.g. for SDM type simultaneous multi-panel transmission, the SFN sounding could be performed using one of the two configured resource sets (option A). 
  
Observation 5: Rel-17 baseline solution does not provide support for indication of simultaneous SDM/FDM/ based PUSCH transmission. 
Observation 6: To optimize further Rel-17 baseline approach, single joint SRI index is suffient to indicate simultaneous transmission of pair of UL SRs resources used for SDM/FDM based multipanel PUSCH transmission. 
Observation 7: Option B is feasible to support sounding for SFN type simultaneous multi-panel PUSCH transmission 
Observation 8: Option A could be used to support sounding for SFN type simultaneous multi-panel PUSCH transmission by using one of the configured SRS resource sets for sounding. 

Proposal 2: Support Option A or B for SDM/FDM/SFN based simultaneous multi-panel PUSCH transmission in Rel-18. 

2.3	PUSCH Layer Combinations for SDM for S-DCI
	Agreement
Study the layer combinations of {1+1, 1+2, 2+1, 2+2} for the SDM scheme (if supported) of single-DCI based STxMP PUSCH,
· This is for 1 CW at least.
· The layer combination for the SDM scheme can be further studied for 2 CW if 2 CW in SDM scheme is supported.
· FFS: study the layer combinations of {1+3, 3+1} under the above conditions.
Companies are encouraged to provide SLS/LLS for their proposed layer combinations for the SDM scheme of single-DCI based STxMP PUSCH.



Figure 3 provides an example of previous meeting agreement to study on different layer combinations, i.e., {1+1, 1+2, 2+1, 2+2} with single codeword for the SDM scheme with single-DCI support. 
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[bookmark: _Ref111197598]Figure 3 an example of single codeword for the SDM with S-DCI.
[bookmark: _Hlk110944531]By introducing different layer combinations additional configuration flexibility can be provided for the network to update layer allocations according to a TRP specific channel conditions.  
Observation 9:  different layer combinations for uplink can provide additional configuration flexibility for a network to adapt to a TRP specific channel conditions.  
Regarding FFS on the layer mapping with two codewords, by introducing separate codewords for both antenna panels, further configuration flexibility and enhanced robustness against TRP specific channel impairments can be expected with respect to single codeword operation. The utilization of two codewords may enable to usage of TRP specific HARQ mechanism leading to potentially improved robustness against TRP specific channel impairments (e.g. fading and blockage). However, this may introduce additional impacts to higher specification due to changes in HARQ process compared with single codeword operation. Furthermore, there may be also potential higher layer specification impacts which needs to be taken considered together with potential performance improvements with two codeword case while specifying codeword to layer mapping for Rel-18 simultaneous multi-panel PUSCH transmission. Therefore, we prefer to prioritize the use of single codeword for simultaneous SDM/FDM PUSCH transmission
Observation 10: Potential higher layer specification impacts related to potential HARQ changes need to be also taken into account together with potential performance improvements with two codeword case while specifying codeword to layer mapping for Rel-18 simultaneous multi-panel PUSCH.
Proposal 3: Prioritize the use of single codeword for simultaneous SDM/FDM based multi-panel PUSCH transmission in Rel-18. 
2.4   DMRS Antenna Port Indication Enhancements for S-DCI
	Agreement
Study if any enhancement is needed on DMRS port indication for the SDM scheme (if supported) of single-DCI based STxMP PUSCH 
· FFS how to map DMRS ports to two joint/UL TCI states/CWs/panels/TRPs/SRS resource sets/PUSCH layers for codebook-based and non-codebook based PUSCH respectively.




As discussed in previous section, different layer combinations with single codeword can be associated with different UE antenna panels associated with different UL TX beams. From gNB perspective, this is similar to uplink MU-MIMO PUSCH operation, where the gNB can configure different layers (=DMRS antenna ports) into same or different CDM groups leaving this up to the gNB implementation.  

Due to different capabilities of antenna panels and/or channel conditions between antenna panels and different TRPs, gNB may have selected two UL SRS resources from two/one resource set where the selected resource do not share the same number of antenna ports. In the case of codebook-based transmission, each SRI can be mapped with one or more DMRS antenna ports associated with antenna panel. For non-codebook based transmission, one or more  SRIs are associated with one or more DMRS antenna ports. Therefore, in the case of codebook and none-codebook based simultaneous multi-panel transmissions, the UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) and their corresponding PUSCH layers. 

Observation 11: For both codebook and none-codebook based simultaneous multi-panel transmissions, the UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) and their corresponding PUSCH layers.
2.5 Simultaneous Multi-Panel PUSCH Transmission for M-DCI
	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.



For multi-DCI schemes, the discussion is easier than the single-DCI scenario as two different PUSCHs are scheduled by PDCCHs corresponding to different CORESETPoolIndex. As each DCI can indicate corresponding TPMI that shall be used for corresponding PUSCH, it may not require any enhancement from legacy (Rel-15/16) methods of indicating one TPMI. 
Proposal 4: For precoder indication of multi-DCI PUSCH FDM/SDM schemes, no additional enhancement is required compared to legacy (Rel-15/16) TPMI indication. 

Regarding to simultaneous multi-panel PUSCH transmission where different combinations of DG-PUSCH, CG-PUSCH are considered as follows:
· DG-PUSCH + DG-PUSCH: CORESETPool index association is already defined in Rel-16 without causing any additional specification impacts enabling differentiation of TRPs. Additionally, from the system perspective, simultaneous DG-PUSCH transmission can be seen as beneficial.
· CG-PUSCH + CG-PUSCH: Regarding to CORESETPool index association, a configured grant configuration needs to be associated with CORESETPoolIndex. However, the current specification does not provide support for the association. Similar to simultaneous DG-PUSCH, simultaneous DG-PUSCH transmission can be seen as beneficial.

Observation 12: It is beneficial to support simultaneous DG-PUSCH transmission and CG-PUSCH transmission.
Proposal 5: Support both simultaneous DG-PUSCH transmission and CG-PUSCH transmission in Rel-18.
Regarding to overlapping type(s) of fully/partially in time domain and fully/partial/non-overlapping in frequency domain, the two PUSCH transmissions for which the resources may be fully/partially overlapping in time and fully/partially/non-overlapping in frequency should be supported in Rel-18. Different multi-panel UL transmissions for different channels (PUCCH/PUSCH) may require specific type of sounding  in case of SDM and SFN type of transmission. As an example, in SFN type two PUSCH transmissions it should be studied how to perform SFN type sounding (SRS). Also, the support for dynamical switching between different multi-panel transmission modes could be studied (e.g., SDM/SFN).

[bookmark: _Ref102136697]Proposal 6: For multi-DCI, support all possible overlapping options, (i.e. fully/partial in time and fully/partial/non-overlapping in frequency), among separately scheduled simultaneous multi-panel transmissions. 

3.	Simultaneous Multi-Panel PUCCH Transmission  
In RAN1 #109-e meeting, the following was discussed in the FL summary. We think it is a good to start have further discussions on STxMP PUCCH transmission considering both S-DCI and M-DCI modes. 

	FL Proposal 3.1: Study and evaluate the following schemes for STxMP PUCCH transmission in single-DCI
based mTRP:
· PUCCH FDM-A scheme: different frequency domain parts of one PUCCH resource are transmitted by two different UE panels.
· PUCCH FDM-B scheme: two FDM-ed PUCCH transmission occasions of the same UCI with the same
PUCCH format are transmitted from two different UE panels
· PUCCH SFN scheme: The same PUCCH/PUCCH-DMRS is transmitted from two different UE panels
· simultaneously.
· FFS: which one(s) PUCCH formats can support the PUCCH FDM-A, FDM-B, and SFN schemes

Proposal 3.2: For multi-DCI-based mTRP system, study to support transmitting two PUCCH resources to
different TRPs with different UE panels that are fully or partially overlapping in time domain:
· Study which overlapping type(s) of fully/partially in time domain and fully/partially/non-overlapping in frequency domain are supported for PUCCH+PUCCH.
· The study shall take into the UE implementation and RF considerations.
· Study the conditions required for STxMP of PUCCH+PUCCH.
· Study which one(s) of PUCCH formats can support the PUCCH+PUCCH.
· Study the enhancement of UCI multiplexing/dropping rule for STxMP in multi-DCI based mTRP system if STxMP is supported.
· FFS: whether/how to support UCI multiplexing/dropping for time-domain overlapped PUCCH and PUSCH transmitted from different panels.



For S-DCI STxMP PUCCH transmission, the listed PUCCH schemes (FDM-A, FDM-B SFN) make sense and further evaluations shall be carried out to select which of those schemes shall be supported in Rel-18. In general, when comparing FDM-A and FDM-B, one may argue that the FDM-B PUCCH transmissions (two FDM-ed PUCCH transmission occasion of the same UCI) allow one TRP to decode the UCI independently without coordinating (soft-combining) with the other TRP. However, as the code rate may be twice the code rate that can be used for FDM-A (assuming the same resource overhead for PUCCH), such independent decoding may not perform well compared to FDM-A. Also, UCI tend to transmit with lower code rates and self-decoding only with partially available UCI coded bits still be possible when using FDM-A. Therefore, we think that supporting FDM-A over FDM-B may make more sense for S-DCI STxMP PUCCH transmission. When considering the SFN scheme, as the full time/frequency resource used by both panels, we may not see any degradation of performance due to code rate changes. However, there may be a power limitation which could come due to STxMP limitations of use of power per UE/panel. Anyways, given that may still be useful in certain scenarios of PUCCH transmission, RAN1 can consider it further to support as a STxMP PUCCH scheme. 
Proposal 7: For STxMP PUCCH transmission in single-DCI based mTRP, consider supporting at least the following schemes, 
· PUCCH FDM-A scheme: different frequency domain parts of one PUCCH resource are transmitted by two different UE panels.
· PUCCH SFN scheme: The same PUCCH/PUCCH-DMRS is transmitted from two different UE panels simultaneously.

For multi-DCI-based mTRP STxMP PUCCH transmission, i.e., when two different PUCCH transmissions towards different TRPs overlap in the time domain, it may not be feasible to assume that the same PUCCH resource or UCI is used by the UE as the transmissions are somewhat independently scheduled by each TRP. Therefore, transmitting two PUCCH resources to different TRPs with different UE panels can be fully or partially overlapping in time domain. Any special considerations, restrictions, or other optimizations which are needed to support such parallel transmissions can be investigated in this WI. Therefore, we think that agreeing to above FL proposal is required as a starting point. 

Proposal 8: For multi-DCI-based mTRP system, support transmitting two PUCCH resources to different TRPs with different UE panels that are fully or partially overlapping in time domain:
· Support overlapping type(s) of fully/partially in time domain and fully/partially/non-overlapping in frequency domain are supported for PUCCH+PUCCH.
· Study the conditions required for STxMP of PUCCH+PUCCH.
· Study which one(s) of PUCCH formats can support the PUCCH+PUCCH.
· Study the enhancement of UCI multiplexing/dropping rule for STxMP in multi-DCI based mTRP system if STxMP is supported.


4.	Conclusions  
In the previous sections, the following observations and proposal have been made:
Observation 1: Rel-17 L1-based CSI capability index reporting provides support only for antenna panel-specific UL codebook based PUSCH transmission for each TRP. 
Observation 2: The phase coherency between APs within the pair of antenna panels is an enabler for coherent transmission across multiple panels.
Observation 3: Phase coherency between APs within pair of antenna panels works as super-set for antenna panel-specific phase coherency (i.e. coherency between APs within an antenna panel ).
Observation 4: It is beneficial to enable dynamic reporting of coherency assumptions between antenna panels to indicate coherency for simultaneous antenna panel candidates at the time.
Observation 5: Rel-17 baseline solution does not provide support for indication of simultaneous SDM/FDM/ based PUSCH transmission. 
Observation 6: To optimize further Rel-17 baseline approach, single joint SRI index is suffient to indicate simultaneous transmission of pair of UL SRs resources used for SDM/FDM based multipanel PUSCH transmission. 
Observation 7: Option B is feasible to support sounding for SFN type simultaneous multi-panel PUSCH transmission 
Observation 8: Option A could be used to support sounding for SFN type simultaneous multi-panel PUSCH transmission by using one of the configured SRS resource sets for sounding. 
Observation 9:  different layer combinations for uplink can provide additional configuration flexibility for a network to adapt to a TRP specific channel conditions.  
Observation 10: Potential higher layer specification impacts related to potential HARQ changes need to be also taken into account together with potential performance improvements with two codeword case while specifying codeword to layer mapping for Rel-18 simultaneous multi-panel PUSCH.
Observation 11: For both codebook and none-codebook based simultaneous multi-panel transmissions, the UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) and their corresponding PUSCH layers.
Proposal 1: Study different L1-capability index reporting enhancements to support simultaneous codebook based multi-panel PUSCH transmission with different coherency assumptions for different antenna panel combinations. 
Proposal 2: Support Option A or B for SDM/FDM/SFN based simultaneous multi-panel PUSCH transmission in Rel-18. 
Proposal 3: Prioritize the use of single codeword for simultaneous SDM/FDM based multi-panel PUSCH transmission in Rel-18. 
Proposal 4: For precoder indication of multi-DCI PUSCH FDM/SDM schemes, no additional enhancement is required compared to legacy (Rel-15/16) TPMI indication. 

Proposal 5: Support both simultaneous DG-PUSCH transmission and CG-PUSCH transmission in Rel-18.
Proposal 6: For multi-DCI, support all possible overlapping options, (i.e. fully/partial in time and fully/partial/non-overlapping in frequency), among separately scheduled simultaneous multi-panel transmissions. 

Proposal 7: For STxMP PUCCH transmission in single-DCI based mTRP, consider supporting at least the following schemes, 
· PUCCH FDM-A scheme: different frequency domain parts of one PUCCH resource are transmitted by two different UE panels.
· PUCCH SFN scheme: The same PUCCH/PUCCH-DMRS is transmitted from two different UE panels simultaneously.

Proposal 8: For multi-DCI-based mTRP system, support transmitting two PUCCH resources to different TRPs with different UE panels that are fully or partially overlapping in time domain:
· Support overlapping type(s) of fully/partially in time domain and fully/partially/non-overlapping in frequency domain are supported for PUCCH+PUCCH.
· Study the conditions required for STxMP of PUCCH+PUCCH.
· Study which one(s) of PUCCH formats can support the PUCCH+PUCCH.
· Study the enhancement of UCI multiplexing/dropping rule for STxMP in multi-DCI based mTRP system if STxMP is supported.
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