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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, RAN1#96bis made some agreement [3] on PDSCH transmission for multi-TRP based URLLC scheduled by single DCI, targeting reliability/robustness enhancement compared to the baseline scheme of Rel-15, namely time domain repetition from single TRP. 
	[bookmark: _Hlk7084621]Agreement
For multi-TRP based URLLC, scheduled by single DCI, support scheme 3 and 4 agreed in email discussion [96-NR-09]
· FFS any restrictions/modification of supporting scheme 3/4 for FR2
· For example, considering the number of beam switches within the slot, and the delay from scheduling DCI indicating beam switch to scheduled PDSCH
· Note how to address M-TRP/panel based URLLC operation in FR2 can be discussed from RAN1 #98 

Agreement
For multi-TRP based URLLC, scheduled by single DCI, 
· Support scheme 1a as agreed in email discussion [96-NR-09]
· FFS: Whether additional specification impact is necessary for URLLC
· On the support of schemes 2a, 2b
· Select one of the following: support 2a only, support 2b only, support both 2a and 2b, support none
· To facilitate further comparisons among 2a, 2b and baseline to understand technical benefits and use cases, consider both SLS and LLS simulation results
· Specification impact, and UE complexity need to be considered as well.
· Companies are encouraged to provide simulation results for LLS using at least the following parameters
· Pathloss delta between two TRPs: 0dB, 3dB, 6dB 
· Details on blockage to be provided by each company if any (for example, the probability that one out of 2 links is blocked is 5% or 10% with 10dB blockage loss for the blocked link)




So, considering the schemes supported for PDSCH with multi-TRP, as long as additional standardization effort is marginal, similar scheme reusing the framework is worth to discuss for PUSCH repetition with multi-TRP/panel/beam. For example, targeting URLLC reliability/robustness enhancement for PUSCH, when gNB is configured with multiple TRPs, schemes 3, 4 for PDSCH as simple TDM based approach can be applied with relatively small specification impact. To this end, further discussion needed on signaling support for gNB multi-TRP based PUSCH repetition.
1) Discussion continues for PUSCH enhancement under the WI “Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication(URLLC)”, to support enhancements for both grant-based PUSCH and configured grant based PUSCH in Rel-16, that enables one UL grant scheduling two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. So, corresponding agreements in its work item phase should be applied for gNB multi-TRP based PUSCH repetition.
2) 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.
Taking those aspects into account, we would like to propose followings.
Proposal:
· Support PUSCH repetition for URLLC reliability/robustness enhancement with multiple TRPs
· Framework of schemes 3, 4 for PDSCH with multi-TRP would be starting point
· Outcome of discussion for PUSCH repetition should be reflected to gNB multi-TRP based PUSCH repetition.
· Study multi SRI support for reliability/robustness enhancement for uplink; and
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