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Introduction
In RAN1#95 meeting, Agreements about URLLC reliability/robustness enhancement with multi-TRP/panel/beam are given as following:
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.
At last meeting, Agreements about multi-TRP specification support for URLLC are given as following:
For multi-TRP specification support for URLLC, support at least one of following schemes for transmitting the same transport block from multiple TRPs. Study following schemes for further down-selection for one or more schemes in next meetings
· Scheme 1 (SDM):  n (n<=Ns) TCI states within the single slot, with overlapped time and frequency resource allocation
· Scheme 2 (FDM): n (n<=Nf) TCI states within the single slot, with non-overlapped frequency resource allocation
· Scheme 3 (TDM): n (n<=Nt1) TCI states within the single slot, with non-overlapped time resource allocation
· Scheme 4 (TDM): n (n<=Nt2) TCI states with K different slots. 
· For further study:
· Details on restriction related to MCS, modulation order for PDSCHs from different TRPs w.r.t. schemes 1 to 4.
· Whether to support mini-slot PDSCH repetitions 
· Signalling mechanism 
· Companies to consider how the schemes apply for FR1 and FR2
· Whether the number of repetitions can be larger than the number of TCI states (n)
· Further clarification for each scheme can be elaborated in RAN1 96 
· Baseline scheme in addition to Rel-15 single-TRP scheme for evaluations
· SFN transmission based on Rel-15 from multi-TRP with single TCI state
· Companies to provide details on assumption on time/frequency synchronization and TRS transmission across TRPs
· Note that supporting multiple schemes in Rel-16 is not excluded.  
· Note that control signalling mechanism for PDSCH reliability/robustness enhancement schemes can be discussed separately.
This paper summarizes our views on URLLC reliability/robustness enhancement with multi-TRP/panel/beam.
Discussion
To enhance the URLLC reliability/robust with multi-TRP/panel/beam, any channels can be benefited from combining the repetitions of multiple TRP transmissions. How to configure or indicate the beam directions of each repetition is a problem to be solved.
For PUCCH repetition with multiple TRPs, the different beam directions could be configured to different repetitions. The pucch-SpatialRelationInfoId is configured in RRC signalling PUCCH-SpatialRelationInfo and MAC CE is used to activate the specific beam direction of each PUCCH Resource ID in NR system. To indicate the specific beam direction of each repetiton with multiple TRPs, two options could be further considered, the first option is to introduce TRP ID indicator in downlink control information, then as the Rel-15 NR system, PUCCH resource for each TRP could be decided combined with the ARI indicator in DCI control signalling, and then the MAC CE activation in Rel-15 NR could also be reused for each PUCCH resource, which makes the different beam directions for different repetitions with multiple TRPs possible. Another option is to consider optimization of MAC CE activation signalling by adding TRP ID indicator in MAC CE signalling, to activate different beam directions for different repetions with multiple TRPs of the same PUCCH resource. The DCI signalling optimization has higher overhead but more flexible beam direction change, on the other hand, the beam directions change period may be long by using the MAC CE signalling optimization, but less signalling overhead.
Proposal 1: For PUCCH repetition with multiple TRPs, introducing uplink TRP ID indicator either in downlink control information or MAC CE activation signalling could be considered.

For PDCCH repetiont with multiple TRPs, Firstly to get higher reliability of the control signalling transmission more reliable, it is necessary to configure different CORSETs for different TRPs, and each search space corresponds to one CORSET of one TRP. On the other hand, the different beam directions could also be configured to different TRPs, one option is to optimize RRC signalling of ControlResourceSet, by adding downlink TRP ID indicator to indicate different beam directions for downlink control information transmission of each TRP.
Proposal 2: For PDCCH repetition with multiple TRPs, introducing downlink TRP ID indicator in RRC signalling could be considered.

For PDSCH repetion with multiple TRPs,to configure different beam directions for different TRPs, one option is to optimize MAC CE activation of at most 8 TCI states, by adding downlink TRP ID indicator to indicate different beam directions for downlink data transmission of each TRP.
Proposal 3: For PDSCH repetition with multiple TRPs, introducing downlink TRP ID indicator in MAC CE signalling could be considered.

Conclusion
In this contribution, we give our analysis and views on URLLC reliability/robustness enhancement with multi-TRP/panel/beam issue, the following proposals are given:
Proposal 1: For PUCCH repetition with multiple TRPs, introducing uplink TRP ID indicator either in downlink control information or MAC CE activation signalling could be considered.
Proposal 2: For PDCCH repetition with multiple TRPs, introducing downlink TRP ID indicator in RRC signalling could be considered.
Proposal 3: For PDSCH repetition with multiple TRPs, introducing downlink TRP ID indicator in MAC CE signalling could be considered.
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