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1 Introduction
In RAN#102 meeting [1], new WID for Rel-19 MIMO enhancement was agreed. To enhance the UL performance with considering commercial implementation, the emergence of 3Tx UE is a foreseeable development in the near future. And the objective for 3Tx enhancement was agreed as:
	4.	Specify non-coherent UL codebook to facilitate 3-antenna-port codebook-based transmissions, without enhancement on UL full power transmission and without enhancement on SRS resource
Note: UL full power transmission mode 1 and 2 are not supported.


The scope for 3Tx enhancement is only focused on non-coherent codebook design due to the limited TU. And in RAN1#116 meeting [2], the progress for 3Tx enhancement was quite good, and some open issues also discussed with listed options for next step.
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 a 3TX UE, down-select one of the following options for the number of PTRS ports,
· Option-1: A single PTRS port is supported.
· Option- 2: Up to 2 PTRS port may be configured.
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, 
· FFS whether a single bit or 2 bits are used for PTRS-DMRS association indication.
Above is only for single panel transmission.
In this contribution, we provided our views on 3Tx UL enhancement.
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One key issue remained is configuration of SRS for 3Tx UE, in current spec, each SRS resource can contain 1 or 2 or 4 or 8 ports, there can be two ways to form a 3-port SRS, one way is to aggregate 1-port SRS and 2-port SRS, the other way is to mute one port for a 4-port SRS or mute 5 ports for an 8-port SRS. 
Considering current commercial mobile UEs, which typically equipped with 1 or 2 Tx antennas, aggregating 1 or 2 ports can accelerate commercial to deploy 3Tx antennas in the near future, and one implementation case for 3Tx may be reusing antenna ports for inter-band, which can be easily applied to current UEs. So we prefer aggregation is to obtain 3-port SRS. In addition, if aggregation is applied for 3-port SRS, switching between 3-port and 1 or 2-port can be studied, which can achieve more flexibility.
Proposal 1: Prefer aggregating 1 or 2 ports to achieve 3-port SRS (i.e. Alt 2). In addition, switching between 3-port SRS and 1 or 2-port SRS can be further studied.
Another issue is PTRS to DMRS association, in case of 1 PTRS port configured, 2 bits are needed for PTRS-DMRS association, and the last codepoint may be reserved. And in case of 2 PTRS ports configured, PUSCH port 1000 and 1002 in an indicated TPMI share a same PTRS port 0, and PUSCH port 1001 associated with PTRS port 1, so there is no need of indication bit for DMRS port sharing PTRS port 1, in other word, the LSB bit for current DMRS-PTRS association table can be omitted, 1 bit to indicate one of two DMRS ports sharing PTRS port 0 is sufficient.
Proposal 2: For PTRS- DMRS association, support 2 bits if number of PTRS ports configured as 1, and 1 bit (indicating 1st or 2nd DMRS port sharing PTRS port 0) if number of PTRS ports configured as 2. 
3 Conclusion
In this contribution, we provided our views on uplink 3Tx enhancement, and we have the following proposals:
Proposal 1: Prefer aggregating 1 or 2 ports to achieve 3-port SRS (i.e. Alt 2). In addition, switching between 3-port SRS and 1 or 2-port SRS can be further studied.
Proposal 2: For PTRS- DMRS association, support 2 bits if number of PTRS ports configured as 1, and 1 bit (indicating 1st or 2nd DMRS port sharing PTRS port 0) if number of PTRS ports configured as 2. 
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