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Introduction
[bookmark: _Ref494215420]In this contribution, we share our views on 3Tx codebook-based transmissions transmission.

Discussion
	Agreement
For SRS configuration supporting codebook-based UL transmission by a 3TX UE, down-select one of
· Alt1 – Support configuration of X 4-port SRS resources in a resource set where one the ports is muted
· Alt2 – Support configuration of X SRS resources with equal/unequal number of ports (e.g. 2 + 1 or 1 + 1 + 1) in a resource set,
The value for X is FFS, and it will be determined according to the selected alternative.
Agreement
For codebook-based transmission by a 3TX UE, 
· Only PUSCH antenna ports 1000, 1001, 1002 are used
· Option- 2: Subject to UE capability, up to 2 PTRS ports may be configured in PTRS-UplinkConfig, 
· FFS whether a single bit or 2 bits are used for PTRS-DMRS association indication.
Above is only for single panel transmission.


In last RAN1 meeting, two alternatives were proposed to form a 3-port SRS resource. Both are fine to us. Specifically, we slightly prefer alt2. Using port muting method as Alt.1 is a simple way, whereas it may result inefficiency on coexistence of 3-port SRS and legacy 1/2/4-port SRS. Several REs only carry single port and left one port CDM-ed space, which may not be appropriate for multiplexing with legacy SRS.
Basically, for 1-port/2-port SRS resource, we can use combination method to constitute 3 antenna ports, e.g., via three 1-port SRSs or one 1-port SRS plus one 2-port SRS as shown in Figure-1. Additionally, the ports 1000,1001,1002 are assigned to same or different SRS resource.



1-port SRS only:                           1/2-port SRS: 

Figure-1 Formation of 3-port SRS via Alt.2
Proposal 1: Support configuration of certain SRS resources with equal/unequal number of ports in a resource set to form a 3-port SRS resource.
	Agreement
For a 3-antenna-port codebook-based UL transmission, study PTRS-DMRS association.
Agreement
For codebook-based transmission by a 3TX UE, 
· Only PUSCH antenna ports 1000, 1001, 1002 are used
· Option- 2: Subject to UE capability, up to 2 PTRS ports may be configured in PTRS-UplinkConfig, 
· [bookmark: _Hlk162856565]FFS whether a single bit or 2 bits are used for PTRS-DMRS association indication.
Above is only for single panel transmission.


Legacy field for PTRS-DMRS association indication can be up to 2 bits, where the 1st bit corresponds ports 1000/1002 and the 2nd bit corresponds ports 1001/1003. Since 1003 is no longer used for 3 Tx transmission, the port 1002 is definitely assigned with a PTRS which saves 1 bit overhead. Therefore, for 3 Tx transmission it is sufficient to use 1 bit indication for PTRS-DMRS association indication.
[bookmark: _Hlk162856975]Proposal 2: Support using 1 bit indication for PTRS-DMRS association indication.
	Agreement
For a 3-antenna-port codebook-based UL transmission, study power split for each port of SRS and PUSCH.


After introducing 3-port codebook-based PUSCH transmission, there might be issues for power scaling of PUSCH. 
Legacy power scaling for PUSCH:
· the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource.
The power scaling issue is tightly associated with the method used to form a 3-port SRS. 
Adopting Alt.1, the power scaling descriptions can be modified as 
· If UE is configured with SRS resource with 4 antenna ports, UE equally splits power across 3 SRS antenna ports
Adoption Alt.2, the power scaling descriptions could be
· UE equally splits power across 3 SRS antenna ports of the SRS resources group that forms 3-port SRS 
Anyway, the power scaling modification can wait the conclusion of 3-port SRS formation.
Proposal 3: The power scaling modification can wait the conclusion of 3-port SRS formation.


Conclusion
In this contribution, we provided our views 3-antenna-port codebook-based transmissions. The following observations and proposals are made:
Proposal 1: Support configuration of certain SRS resources with equal/unequal number of ports in a resource set to form a 3-port SRS resource.
Proposal 2: Support using 1 bit indication for PTRS-DMRS association indication.
Proposal 3: The power scaling modification can wait the conclusion of 3-port SRS formation.
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