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Proposals

Proposal 1.A: Support to specify the following schemes for STxMP PUSCH transmission in single-DCI based mTRP system in Rel-18:
· SDM scheme
· FDM-A scheme
· FDM-B scheme
· SFN-based transmission scheme



Proposal 2.A Support STxMP PUSCH+PUSCH transmission in multi-DCI based system in Rel-18, where two PUSCHs associated with different TRPs are transmitted from different UE panels. 
· The total number of layers of these two time-domain overlapping PUSCHs is up to 4
· FFS: How to associate each PUSCH with a TRP


Background:  Given the discussions in the 109-e meeting on STxMP PUCCH, an unofficial offline meeting was organized. A few interested companies discussed the issue, and the following was captured as meeting notes to move forward:
· Studying STxMP PUCCH and decision on whether to support or not is to take place in 9.1.4.1.
· It is ok to list [minimal number of] schemes for STxMP PUCCH for the purpose of study / evaluation.
· Huawei / Ericsson: It can be listed as part of EVM (SLS/LLS) if needed.
· Ericsson: Should avoid long list of schemes. Preferably one scheme can be mentioned (one for single-DCI and one for multi-DCI?)
· Other participating companies: Ok to follow the same approach as PUSCH (list all candidate schemes for study based on companies’ proposals)

Proposal 3.A: Study and evaluate STxMP PUCCH based on the following:
· For single-DCI based STxMP PUCCH transmissions, FDM and SFN schemes, PUCCH CDM scheme and the scheme of UCI transmitting in two PUCCH resources can be considered.
· For multi-DCI based STxMP PUCCH transmissions, transmitting two PUCCH resources to different TRPs with different UE panels that are fully or partially overlapping in time domain and partially/fully/non-overlapping in frequency domain can be considered.
· Note: Companies can reuse the EVM assumptions of Rel-18 STxMP as agreed in RAN1#109-e (other than the parameters that are specific to PUSCH) as well as Rel-17 EVM for PUCCH as agreed in RAN1#102-e (PUCCH format, # of RBs/symbols, UCI payload, and Frequency hopping as shown below).
· Baseline scheme can be Rel-15 PUCCH or Rel-17 mTRP PUCCH repetition.

	Parameters
	Potential values

	Baseline scheme
	Rel-15 PUCCH or Rel-17 mTRP PUCCH repetition

	PUCCH format
	Format 1 and 3.
Other PUCCH Formats can be optionally considered.

	# of RBs/symbols
	PUCCH Format 1: 4 symbols, 1 RB
PUCCH Format 3: 4 and 8 symbols, 1 RB
Other combinations are not precluded.

	UCI payload
	2 bits for PUCCH Format 1 (and Format 0, if considered). 
Companies to report assumptions on other PUCCH Formats

	Frequency hopping
	Reported by companies




Proposal 1.C For single-DCI based STxMP PUSCH SDM scheme, support the layer combinations of {1+1, 1+2, 2+1 and 2+2} for single CW case. 
· FFS on layer combinations of {1+3} and {3+1} considering the performance gain, system complexity, specification efforts, etc.

Proposal 1.D: To enhance the port indication for SDM scheme of STxMP PUSCH transmission in single-DCI based mTRP system, down-select one from the following options:

· Option 1: reuse the current DCI field “Antenna ports” to indicate two different CDM groups for PUSCH transmission associated with the 1st SRS resource set and the 2nd SRS resource set. The sum of ranks of two panels is used to determine the DMRS port indication table. 
· FFS: Add new entry (0,2,3) in port table for rank combination 1+2.
· FFS: the mapping between CDM group and UE panel/PUSCH transmission layers/SRS resource set.
· Option 1A: reuse the current DCI field “Antenna ports” to indicate DMRS ports associated with both panels. The sum of ranks (r1+r2) of two panels is used to determine the DMRS port indication table, and the r1/r2 DMRS ports are mapped to first/second panels.
· Option2: DMRS ports of two panels can be in same or different CDM group. Rank combination indicated to the UE is used to partition the ports to two panels, for example as a new column in DMRS port indication table. 
· Option 3: introduce a second “Antenna ports” field to indicate the ports for PUSCH associated with the 2nd SRS resource set.

Proposal 1.E-1: On SRI/TPMI indication for SDM scheme of STxMP PUSCH transmission, down-select one from the following Options:
· Option 1-1: Configure two SRS resource sets for PUSCH. use the two SRI fields, two TMPI fields in current DCI to indicate SRS resources and precoding/rank for PUSCH from two panels. For CB PUSCH, each TMPI field separately indicates precoding and number of layers for each panel. For nonCB PUSCH, each SRI field separately indicates the SRS resources and number of layers for each panel. 
· Option 1-2: configure one SRS resource set. one SRI is used to indicate a pair of SRS resources. One TPMI indicates a precoding matrix across all SRS ports associated with indicated SRS resources or two TPMIs associated with each indicated SRS resource are indicated.
· Option 1-3: Configure two SRS resource sets for PUSCH. reuse the two SRIs field, two TMPI field in DCI to indicate SRS resources and TPMI for PUSCH from two panels. For CB PUSCH, each TMPI field separately indicates only the precoding for each panel. For nonCB PUSCH, each SRI field separately indicates only the SRS resources for each panel. The number of layers per panel is indicated by the “Antenna ports” field and layer combination is added as a new column in DMRS port indication table.

Proposal 1.E-2: On SRI/TPMI indication for FDM-A/B scheme of STxMP PUSCH transmission, down-selection one from the following options:
· Option 2-1: Reuse the rel17 two SRI fields, two TPMI field signaling method for FDM-A/B scheme. Same number of layers is applied to both PUSCH repetitions in FDM-B scheme.
· Option 2-2: Configure one SRS resource set, one SRI indicating a pair of SRS resources, one TPMI indicating a precoding matrix across all SRS ports associated with indicated SRS resources or two TPMIs associated with each indicated SRS resource


Proposal 1.E-3: On SRI/TPMI indication for SFN scheme of STxMP PUSCH transmission, down-select one from the following options:
· Option 3-1: Reuse the rel-17 signaling method: two SRS resource sets are configured, two SRI and two TPMI fields in DCI are reused/indicated for two panels.  
· Option 3-2: configuration of one SRS resource set and the SRS is transmitted through SFN scheme. one SRI field and one TPMI field are indicated in DCI
· Option 3-3: Two SRI fields and one TPMI are indicated


Proposal 1.F: On frequency resource partition for FDM-A/B scheme of STxMP PUSCH transmission, down-select one from the following options:

· Option 1: use PRB-based partition. For example, first ⌈n_PRB/2⌉ PRBs are assigned to PUSCH associated with 1st SRS resource set and the remaining PRBs are assigned to PUSCH associated with 2nd SRS resource set. 
· Option 2: use RBG-based partition for Allocation Type 0, and Type 1 if resourceAllocationType1GranularityDCI-0-2 is configured and the PUSCH is scheduled by DCI 0_2 (for example, partition into even RBGs and odd RBG, for example, partition into the first half of RBGs and second half of RBGs) and use PRB-based partition for Allocation Type 1 and Type 2.
· Option 3: A set of RBs associated with one SRS resource set is contiguous. For Allocation Type 1, use similar procedure as in the case of intra-slot frequency hopping to indicate the starting RB and RB length for the first set of RBs, and RB offset for the second set of RBs
· FFS: whether frequency resources across two panels and within each panel must be contiguous or not.
· FFS: whether transform precoding is supported for STxMP PUSCH transmission or not and which scheme(s) can be applied to transform precoding.

