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Introduction
In RAN1#95, the following agreement on multi-TRP transmission was achieved [1].
Agreement:
Study for URLLC reliability/robustness enhancement with multi-TRP/panel/beam, including the case of ideal backhaul
· [bookmark: _Hlk530133533]For PDSCH/PUSCH where the same TB is transmitted including
· #1: the number of TRP/panel/beams
· #2: Configuration/indication mechanism of TB repetition
· Other enhancements are not excluded.
· For PDCCH/PUCCH
· #1: the number of TRP/panel/beams
· #2: Repetition/Diversity of DCI/UCI

· Other enhancements are not excluded.
FFS: Non-ideal backhaul case
In this contribution, we provide our views on PUSCH/PUCCH enhancements using multi-TRP transmission. 
Reliability/robustness enhancement on PUSCH&PUCCH with multi-TRP/panel/beam transmission
For the URLLC application, reliability and robustness can be significantly improved with M-TRP/panel/beams for all NR channels. The main focus of this paper is for reliability enhancement over PUSCH&PUCCH. 
PUSCH
In Rel-15, PUSCH repetition based on slot aggregation has already been supported, where the same time and frequency resource allocation indicated in DCI is used in consecutive slots, as shown in Fig.1.
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Figure 1: Precoder cycling based PUSCH slot aggregation in Rel-15
Besides, the same precoder is applied across the repetitions. To further improve the reliability/robustness of PUSCH repetition, multiple precoders could be supported for both codebook based and non-codebook based PUSCH slot aggregation as shown in Figure 2.
[image: ]
[bookmark: _Ref533693218]Figure 2: Precoder cycling based PUSCH slot aggregation
[bookmark: _GoBack]Besides, the PUSCH precoder cycling pattern could be predefined to improve the flexibility as shown in Fig. 3. The switch of pre-defined precoder cycling pattern can be jointly indicated by RRC and DCI. 
[image: C:\Users\s00323415\Desktop\111.png]
Figure 3: Example of pre-defined Precoder cycling pattern

Proposal 1: Rel-16 supports PUSCH repetition over multiple TRPs/panels/beams using multiple precoders  
PUCCH
Similar to PUSCH, a spatial diversity offered by multiple TRPs/beams/panels may be benefits for PUCCH as well. Further study on how to indicate spatial information for PUCCH repetitions can be considered. 
Conclusion
This contribution provides our views on reliability/robustness transmission of PUSCH/PUCCH using multiple TRP transmission. In summary, the following proposals are made. 
Proposal 1: Rel-16 supports PUSCH repetition over multiple TRPs/panels/beams using multiple precoders 
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