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In RAN plenary #102, the work item on NR MIMO Phase 5 was approved [1]. One of the main objectives of the work item is supporting of 3 Tx UL MIMO transmission on one cell. 
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.

In this contribution, we discuss the open issues for this objective. 
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On SRS for 3-Tx UL, the WID states that “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”. It is fully understood that RAN1 should minimize the effort to specify SRS sounding for 3-Tx. According to the phrase “without enhancement on SRS resource”, RAN1 should not define 3-port SRS resource in Rel-19. However, we think some minor enhancements are still needed to support the functionality of 3-TX SRS sounding. Otherwise, the functionality of 3 Tx UL MIMO would be incomplete.
3-TX SRS for codebook based PUSCH
The following was agreed in RAN1 #116bis.Agreement
For a 3TX UE, to support 3-port SRS transmission with reusing a 4-port SRS resource, support the following for muting one of the ports of the configured 4-port SRS resource,
· Option 3: Always a same port is muted, e.g., the 4th port


With the above agreement, there is still ambiguity that which (same) port should be muted, because the agreement says “e.g., the 4th port”. To remove that ambiguity, it is proposed to change “e.g.” to “i.e.”. 
Proposal 1: update the agreement made in RAN1 #116bis as the following.Agreement
For a 3TX UE, to support 3-port SRS transmission with reusing a 4-port SRS resource, support the following for muting one of the ports of the configured 4-port SRS resource,
· Option 3: Always a same port is muted, e.g. i.e., the 4th port



3-Tx SRS for antenna switching
On SRS antenna switching, the following agreement is made in RAN1 #116.Conclusion
There is no consensus in RAN1 to support antenna switching for 3TX UE in Rel-19


However, there is a RAN4 LS to request RAN1 introduce 3T6R and 4T6R based on RAN-P WID. 
3-TX SRS for other usages
For other SRS usages with 3-Tx, there is no specification impact identified, except for allowing gNB to configure 3 single-port SRS resources in an SRS resource set for non-codebook based PUSCH. However, one could argue that on PUSCH, the scope of WID seems only limited to support codebook based PUSCH. 
Proposal 2: if noncodebook based 3-Tx PUSCH is supported in Rel-19, introduce configuration of an SRS resource set with 3 single port SRS resources for usage of noncodebook. 
Conclusions
In summary, we have the following proposals for open issues for 3Tx UL MIMO for Rel-19 MIMO evolution. 
Proposal 1: update the agreement made in RAN1 #116bis as the following.Agreement
For a 3TX UE, to support 3-port SRS transmission with reusing a 4-port SRS resource, support the following for muting one of the ports of the configured 4-port SRS resource,
· Option 3: Always a same port is muted, e.g. i.e., the 4th port


Proposal 2: if noncodebook based 3-Tx PUSCH is supported in Rel-19, introduce configuration of an SRS resource set with 3 single port SRS resources for usage of noncodebook. 
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