3GPP TSG RAN WG1#112-bis                                       	                    R1- 2302728
[bookmark: _Hlk115124538]e-Meeting, April 17 – 26, 2023

Agenda Item:	9.1.4.1
Source:	Lenovo
[bookmark: OLE_LINK1]Title:	UL precoding indication for multi-panel transmission 
Document for:	Discussion

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
One of Rel-18 MIMO evolution WID scops is to support simultaneous multi-panel UL transmission as highlighted in the approved WID[1]:
	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 RAN1#109e, the following agreements were reached[3]:
	Agreement
For single-DCI based STxMP PUSCH SDM scheme, support the layer combinations of {1+1, 1+2, 2+1 and 2+2} 


In RAN1#110bis, the following agreements were further reached [3]:
	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.
Agreement
Support STxMP PUSCH+PUSCH transmission in multi-DCI based system in Rel-18. 
· Two independent PUSCHs associated with different TRPs can be transmitted by a UE simultaneously in same active BWP. 
· The total number of layers of these two PUSCHs is up to 4.
· FFS: whether the number of layers of each of these two PUSCHs is up to 2.
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


The following agreements were reached in RAN1#110bis
	Agreement
Regarding the TPMI/SRI indication for multi-DCI based STxMP PUSCH+PUSCH:
· Configure two SRS resource sets for CB or NCB.
· FFS: Whether/how to associate coresetPoolIndex with SRS resource set implicitly or explicitly.
· FFS: the maximal number of configured/indicated SRS resources in each set for NCB/CB
· FFS: the maximal number of SRS ports in each set for CB.
· FFS: Separate codebooks and separate maxRanks are configured for different SRS resource sets.
· For type 1 CG-PUSCH (if supported), FFS how to associate the PUSCH with one TRP
· e.g., configure a coresetPoolIndex value in a type 1 CG-PUSCH
· e.g., use a single CG to configure two type 1 CG PUSCHs for STxMP PUSCH+PUSCH
Agreement
Support dynamic switching between SDM scheme of single-DCI based STxMP PUSCH and sTRP transmission
· FFS the indication of dynamic switching
· FFS: max number of layers when switching to sTRP transmission
Agreement
Support SFN-based transmission scheme for STxMP PUSCH transmission in single-DCI based mTRP system in Rel-18.
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
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

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 occasion in the case of fully/partially overlapping in time domain

Agreement
Multi-DCI based STxMP PUSCH+PUSCH transmission at least supports the following PUSCH combinations:
· DG-PUSCH + DG-PUSCH
· CG-PUSCH + DG-PUSCH



The following agreements were reached in RAN1#111
	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.

Agreement
Support CG PUSCH + CG PUSCH in multi-DCI based STxMP PUSCH+PUSCH transmission.

Agreement
Support the SFN scheme for single-DCI based STxMP PUCCH transmission.
Conclusion
There is no consensus on the support STxMP PUCCH+PUCCH in multi-DCI based mTRP system.

R1-2212580	Summary #2 on Rel-18 STxMP	Moderator (OPPO)
From Nov 16th session
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
· 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


R1-2212581	Summary #3 on Rel-18 STxMP	Moderator (OPPO)
From Nov 17th session
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
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.

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.




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

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

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

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:

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

Agreement
To support indicating DMRS ports in different CDM groups for layer combination {1+2} in SDM
· Add new entry {0, 2, 3} to the DMRS table for the layer combination {1+2}; 
· This is optional UE capability for UE that supports sDCI based STxMP SDM

Agreement
For single-DCI based STxMP SFN scheme,
· Alt2: When maxNrofPorts = 2 is configured for PTRS in SFN scheme, the actual number of PTRS port(s) in SFN is determined by the 1st TPMI field for CB or 1st SRI field for NCB
· Each PTRS port is transmitted in SFN manner

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.


In this contribution, we provide our views on the UL precoding indication mechanism for multi-panel transmission.
Discussion
Single-DCI based multi-panel UL transmission 


[bookmark: _Ref100930836][bookmark: OLE_LINK2]Figure 1 Illustration of multi-panel PUSCH mode 1
An STxMP mode 1 is illustrated in Figure 1, where two panels are equipped for the UE for simultaneous UL transmission and each panel is assumed to have four antenna ports, i.e., antenna port 1000, 1001, 1002, 1003 of a panel. A single-DCI based multi-panel/TRP PUSCH scheme is provided in Figure 1, a PUSCH with 3 layers is scheduled to be transmitted by both panel#0 and panel#1, where the first and the second PUSCH layers are transmitted by PUSCH antenna port 1000, 1001, 1002, 1003 of panel#0 to TRP#0 according to the first TCI state, and the third PUSCH layer is transmitted by PUSCH antenna port 1000, 1001, 1002, 1003 of panel#1 to TRP#1 according to the second TCI state. To better support codebook based PUSCH transmission, two panels should have the same number of antenna ports and the same coherent capability. This requirement also applies to multi-DCI based multi-panel/TRP PUSCH transmission.
[bookmark: _Toc101530805][bookmark: _Toc101536959][bookmark: _Toc101538843][bookmark: _Toc101688981][bookmark: _Toc101712285][bookmark: _Toc101716065][bookmark: _Toc111038640][bookmark: _Toc111106847][bookmark: _Toc111192482][bookmark: _Toc115266905][bookmark: _Toc115332785][bookmark: _Toc118387687][bookmark: _Toc118464623][bookmark: _Toc127449428][bookmark: _Toc127537497]The same number of antenna ports and the coherent capability for each panel is assumed for both single-DCI and multi-DCI simultaneous multi-panel UL transmission.

As stated in WID, Rel-18 MIMO enhancement should be discussed based on unified TCI framework. One issue is how to support PUSCH transmission scheduled by DCI format 0_0 for the UE supporting simultaneous multi-panel UL transmission. For the PUSCH scheduled by DCI format 0_0 in the scenario illustrated in Figure 1, when only one UL TCI state is indicated, the PUSCH scheduled by DCI format 0_0 is transmitted by single port by applying the UL TCI state, the panel used for the PUSCH transmission is based on the applied UL TCI state. For example, if the indicated UL TCI state is associated with panel#1, the UE shall transmit the PUSCH scheduled by DCI format 0_0 based single antenna port of panel#1. 
When two UL TCI states are indicated, the PUSCH scheduled by DCI format 0_0 is transmitted based on single antenna port with the first UL TCI state as default.
[bookmark: _Toc101536962][bookmark: _Toc101538847][bookmark: _Toc101688985][bookmark: _Toc101712291][bookmark: _Toc101716071][bookmark: _Toc111038646][bookmark: _Toc111106853][bookmark: _Toc111192488][bookmark: _Toc115266908][bookmark: _Toc115332788][bookmark: _Toc118387688][bookmark: _Toc118464624][bookmark: _Toc127449429][bookmark: _Toc127537498]In S-DCI MTRP, PUSCH scheduled by DCI format 0_0 is transmitted based on single antenna port using the first indicated UL TCI state when two UL TCI states are indicated.

SRS resource and SRS resource set indication for sTRP and SDM
It has been agreed to configured two SRS resource sets for SDCI SDM PUSCH transmission and 2-bits “SRS resource set indicator” DCI field to dynamically indicate sTRP or SDM transmission. How to use the 2 bits SRS resource set indicator to switch between sTRP and SDM, and how to interpret the SRI and TPMI fields together with these 2 bits still needs to be finalized. We propose to have a fix one-to-one relationship between the two SRS resource sets and the two indicated SRI/TPMI field just like the MDCI M-TRP scenario. When two SRS resource sets configured for sDCI mTRP PUSCH, the SRS resource set with lower set ID is considered the first SRS resource set, and the SRS resource set with the higher set ID is considered the second SRS resource set. When the scheduling DCI indicates two TPMI/SRI fields, the first SRS resource set is associated with the first TPMI/SRI field and the second SRS resource set is associated with the second TPMI/SRI field. 

For sTRP transmission, three alternatives were discussed in the last meeting:
· The codepoints 00 and 01 indicate sTRP transmission. 00 indicates the first SRS resource set and 01 indicates the second SRS resource set. For DCI field interpretation, down-select one from the following Alts:
· Alt-a1: For CB PUSCH, the 1st TPMI field indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, the 1st SRI field indicates the precoding/rank. FFS: 2nd TPMI/SRI field are reserved/unused or absent.
· Alt-a2: For CB PUSCH, concatenating the 1st and 2nd TPMI fields indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, concatenating the 1st and 2nd SRI fields indicates the precoding/rank.
· Alt-a3: 
· When codepoint is 00: for CB PUSCH, the 1st TPMI field indicates the precoding/rank and the 1st SRI field indicates the SRS resource. For NCB, the 1st SRI field indicates the precoding/rank. 
· When codepoint is 01: for CB PUSCH, the 2nd TPMI field indicates the precoding/rank and the 2nd SRI field indicates the SRS resource. For NCB, the 2nd SRI field indicates the precoding/rank.
· The other TPMI/SRI fields are unused.

For sTRP operation (when SRS resource set indicator field indicates codepoint 00 or 01), our preference is Alt-a3 because it is both straight forward and has a fixed interpretation of the DCI bits, making UE implementation easy. Some companies suggest Alt-a2 can save the DCI overhead by concatenate the two SRI/TPMI fields. We cannot agree with this because the sTRP DCI with the codepoint 00 or 01 has to be bit-width compatible with the SDM case with the codepoint 10, where two SRI/TPMI fields are required. The DCI field SRI/TPMI has to accommodate two sets of SRI/TPMI no matter what the SRS resource set indicator field is. Single-DCI mTRP SDM PUSCH is indicated by the codepoint 10. This is the case when both SRI/TPMI fields are used, and the first SRI/TPMI field indicates the SRS resource and rank/precoding for the first SRS resource set, and the second SRI/TPMI field indicates the SRS resource and rank/precoding for the second SRS resource set. For the codepoint 11, three alternatives were raised in the last meeting:
· For the codepoint 11, consider and down-select one from the following Alts:
· Alt-b1: this codepoint is reserved/unused
· Alt-b2: it indicates SDM scheme with two SRS resource set. The 1st  TPMI/SRI fields indicate the precoding/rank/SRI for the second SRS resource set and the 2nd  TPMI/SRI fields indicate the precoding/rank/SRI for the first SRS resource set
· Alt-b3: the refined Option 2 in Proposal 1-6:

Because the SRS resource sets transmitted from the two panels are relatively static, we see no need to swap the two SRS resource sets indicated by the two TPMI/SRI fields. There is no need to support Alt-b2 on top of the codepoint “10”. Since we have agreed to support the layer combination 1+2 with the new entry {0,2,3} in the DMRS table, Alt-b3 is no longer a valid option. That left Alt-b1 the only option, so the codepoint “11” should be reserved/unused.  

[bookmark: _Toc127449430][bookmark: _Toc127537499]When a UE is configured with two SRS resource sets in sDCI MTRP mode, the SRS resource set with lower set ID is considered the first SRS resource set, and the SRS resource set with the higher set ID is considered the second SRS resource set..
[bookmark: _Toc127449431][bookmark: _Toc127537500]For codepoint ”SRS resource set indicator” in DCI for dynamic switching between sTRP and STxMP SDM, 
· [bookmark: _Toc127449432][bookmark: _Toc127537501][bookmark: _Toc127449433][bookmark: _Toc127537502]’00’ indicates sTRP using the first SRS resource set.  The first TPMI/SRI indicates the precoding/rank and the SRS resource in the first SRS resource set. The second SRI/TPMI field is reserved.
· ’01’ indicates sTRP using the second SRS resource set. The second TPMI/SRI indicates the precoding/rank the SRS resource in the second SRS resource set. The first SRI/TPMI field is reserved.
· [bookmark: _Toc127449436][bookmark: _Toc127537505]’10’ indicates SDM using the first and the second SRS resource set.  The first TPMI/SRI indicates the precoding/rank and the SRS resource in the first SRS resource set, the second TPMI/SRI indicates indicates the precoding/rank and the SRS resource in the second SRS resource set.  
· [bookmark: _Toc127449437][bookmark: _Toc127537506]’11’  is reserved.

Another open issue is how to configure the maximum number of layers for sTRP transmission as well as for SDM transmission. The following working assumption was made in the last meeting: 

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

This working assumption is reasonable and enables the gNB to configure the maximal number of layers for sTRP and SDM separately. Correspondingly, the maximal number of layers for sTRP and SDM can be reported by the UE as two separate UE capability parameters. Regarding whether or how to support shared digital ports between the panels, gNB can signal the proper TPMI/SRI so the total number of used antenna ports in sTRP PUSCH and mTRP SDM PUSCH is the same. In other words, this can be left as gNB implementation given the previous proposal 4.
[bookmark: _Toc127449439][bookmark: _Toc127537508]Confirm the working assumption regarding the maximal number of layers for sTRP and SDM made in RAN1#112. Leave whether to enable the total number of used ports for SDM and sTRP PUSCH to gNB implementation, i.e. there is no need to define this in the spec.

Multi-DCI based multi-panel UL transmission 
In Rel-17, only one PUSCH or one PUCCH can be transmitted in a time instance, as a result, only two non-overlapped PUCCH resources can be transmitted in a slot for UCI transmission. For example, when separate ACK feedback is configured for multi-DCI MTRP, the PUCCH resources carry the HARQ-ACK codebook for different TRPs should be transmitted with TDM manner. With STxMP, two overlapped PUSCHs can be transmitted in a time instance. New UCI multiplexing rule is required for high efficient UCI multiplexing considering STxMP PUSCH transmission. Similar problem arises in the case of 8TX antenna when two codewords are transmitted in PUSCH. For that case it has been agreed in RAN1#112 meeting that the UCI is multiplexed only in one of the two codewords. The same principle should be extended to mDCI STxMP when two PUSCH are transmitted in the same slot by the two panels, so the UCI should be multiplexed to only one of the two PUSCHs. To ease UE implementation, UCI can always be multiplexed on PUSCH transmitted from the first SRS resource set.

When two PUSCHs are transmitted in the same slot by the two panels, UCI is always multiplexed in the PUSCH transmitted from the first SRS resource set.

Conclusion
In this contribution, we provide the following proposals:
Proposal 1: The same number of antenna ports and the coherent capability for each panel is assumed for both single-DCI and multi-DCI simultaneous multi-panel UL transmission.
Proposal 2: In S-DCI MTRP, PUSCH scheduled by DCI format 0_0 is transmitted based on single antenna port using the first indicated UL TCI state when two UL TCI states are indicated.
Proposal 3: When a UE is configured with two SRS resource sets in sDCI MTRP mode, the SRS resource set with lower set ID is considered the first SRS resource set, and the SRS resource set with the higher set ID is considered the second SRS resource set..
Proposal 4: For codepoint ”SRS resource set indicator” in DCI for dynamic switching between sTRP and STxMP SDM, 
· ’00’ indicates sTRP using the first SRS resource set.  The first TPMI/SRI indicates the precoding/rank and the SRS resource in the first SRS resource set. The second SRI/TPMI field is reserved.
· ’01’ indicates sTRP using the second SRS resource set. The second TPMI/SRI indicates the precoding/rank the SRS resource in the second SRS resource set. The first SRI/TPMI field is reserved.
· ’10’ indicates SDM using the first and the second SRS resource set.  The first TPMI/SRI indicates the precoding/rank and the SRS resource in the first SRS resource set, the second TPMI/SRI indicates indicates the precoding/rank and the SRS resource in the second SRS resource set.  
· ’11’  is reserved.

Proposal 5:  Confirm the working assumption regarding the maximal number of layers for sTRP and SDM made in RAN1#112. Leave whether to enable the total number of used ports for SDM and sTRP PUSCH to gNB implementation, i.e. there is no need to define this in the spec.
Proposal 6:  When two PUSCHs are transmitted in the same slot by the two panels, UCI is always multiplexed in the PUSCH transmitted from the first SRS resource set.
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