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Introduction
RAN #81 meeting agreed to revise WID for Rel-16 NR MIMO [1] to update objectives of enhancements on multi-TRP/Panel transmission are as following:
· Enhancements on multi-TRP/panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission
· Perform study and, if needed, specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission
· Multi-TRP techniques for URLLC requirements are included in this WI
In this contribution, we discuss issues on Multi-TRP techniques for URLLC requirements.
[bookmark: OLE_LINK1]Discussions
At RAN1#95, the following agreement was made for multi-TRP/panel/beam for URLLC [2].
	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


After that, for the RAN1#AH1901 meeting many schemes are proposed that rely on TB/UCI/DCI repetition and/or diversity with a certain cost of efficiency for better reliability [3]. In particular, PDSCH repetition with multi-TRP/panel/beam is being discussed as beneficial scheme for reliability/robustness enhancement compared to the baseline scheme of Rel-15 time domain repetition from single TRP. So, PUCCH/PUSCH repetition can be discussed based on the outcome of PDSCH repetition with multi-TRP/panel/beam.
Targeting URLLC reliability/robustness enhancement for PUSCH, when gNB is configured with multiple TRPs, UE can enjoy site diversity gain via multiple transmission of PUSCH over multiple time-frequency resources e.g. slots/symbols. Such transmission scheme is already supported in Rel-15 NR, namely PUSCH repetition for grant based transmission or configured grant transmission. So most straight forward way is to apply PUSCH repetition for URLLC reliability/robustness enhancement with multiple TRPs at gNB side, that is beneficial particularly for the scenario with high reliability and moderate latency requirement like power distribution [4]. To this end, further discussion needed on signaling support for gNB multi-TRP based PUSCH repetition.
1) Design for multi SRI is being discussed under another agenda i.e. Enhancements on Multi-beam Operation including indication for panel-specific UL transmission. Its outcome can be reused however design focus there would be higher spectral efficiency in single slot. Further enhancement envisioned using predefined/semi-static manner for multi-slot. One example would be SRI cycling.
2) PUSCH enhancement itself is being discussed under the SI “Physical Layer Enhancements for NR including PUSCH repetition. Outcome of the study would be reused for gNB multi-TRP based PUSCH repetition. As PDCCH repetition is to be discussed under this eMIMO WI, PUSCH repetition should be discussed as well.
Taking those aspects into account, we would like to propose followings.
Proposal:
· Support PUSCH repetition for URLLC reliability/robustness enhancement with multiple TRPs
· Study multi SRI support for reliability/robustness enhancement for uplink; and
· Outcome of study for PUSCH repetition should be reflected to gNB multi-TRP based PUSCH repetition.

Conclusion
We would like to propose followings.
Proposal:
· Support PUSCH repetition for URLLC reliability/robustness enhancement with multiple TRPs
· Study multi SRI support for reliability/robustness enhancement for uplink; and
· Outcome of study for PUSCH repetition should be reflected to gNB multi-TRP based PUSCH repetition.
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