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Background
■ In RP-211639, the following example area is endorsed for UL enhancement 
- >4 Tx operation 
- Enhanced multi-panel/multi-TRP uplink operation 
- Frequency-selective precoding 
- Further coverage enhancements 
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Discussion
■ The example areas can be divided into two categories 
- Cat1: UL capacity enhancement 
- >4 Tx operation 
- Enhanced multi-panel/multi-TRP uplink operation 
- Frequency-selective precoding 

- Cat2: UL coverage enhancement 
■ It would be challenging to finish all the aspects within one release 
■ Proposal 1: Select up to 2 enhancement from UL capacity enhancement as well as a reasonable 

scope (1 or 2 enhancement) for UL coverage enhancement 
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Discussion
■ >4 Tx operation 
- This should be for CPE/FWA only, which is better to be deprioritized given the situation that 4 Tx has not 

been supported in RAN4 
■ Enhanced multi-panel/multi-TRP uplink operation 
- Progress for panel selection is still slow in Rel-17, and there would be a lot of leftover issues for panel selection 
- Rel-18 should focus on the leftover issues for UL panel selection 
- Simultaneous UL multi-panel transmission should be deprioritized 

■ Frequency-selective precoding 
- In Rel-15, no performance gain is observed for 2Tx case.  
- Some study is needed to see whether there is any performance gain for 4Tx case 

■ Proposal 2: For uplink capacity enhancement, prioritize leftover issues for uplink panel selection and 
study of frequency-selective precoding for 4Tx case 
- >4Tx operation and simultaneous UL multi-panel transmission should be deprioritized 
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Discussion
■ UL coverage enhancement 
- Rel-17 already supports several UL coverage enhancement schemes for PUCCH and PUSCH 
- There are still a few leftover issues, e.g. DMRS-less PUCCH and PRACH repetition enhancement 
- Rel-18 should focus on the issues that could really provide performance benefit and feasible for 

implementation 

■ Proposal 3: For uplink coverage enhancement, consider the enhancement of DMRS-less PUCCH 
and PRACH repetition with the same beam 
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Conclusion
■ Based on the discussion, the following proposals are achieved 
- Proposal 1: Select up to 2 enhancement from UL capacity enhancement as well as a reasonable 

scope (1 or 2 enhancement) for UL coverage enhancement 
- Proposal 2: For uplink capacity enhancement, prioritize leftover issues for uplink panel selection 

and study of frequency-selective precoding for 4Tx case 
■ >4Tx operation and simultaneous UL multi-panel transmission should be deprioritized 

- Proposal 3: For uplink coverage enhancement, consider the enhancement of DMRS-less PUCCH 
and PRACH repetition with the same beam 
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