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Introduction
Rel-16 eMIMO introduced enhancements for multi-TRP transmission of PDSCH. Rel-17 FeMIMO WI will extend the multi-TRP support to PDCCH, PUCCH and PUSCH [1].
	· Extend specification support in the following areas [RAN1]
2. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2:
a. Identify and specify features to improve reliability and robustness for channels other than PDSCH (that is, PDCCH, PUSCH, and PUCCH) using multi-TRP and/or multi-panel, with Rel.16 reliability features as the baseline 



Discussion
2.1 General
Different UE procedures involve different sequences of physical channels. For example, a DL transmission may involve a PDCCH, a PDSCH and a PUCCH (ACK/NACK). An UL transmission may involve a PUCCH (SR), a PDCCH (UL grant) and a PUSCH. Designing a multi-TRP enhancement for a channel is likely more efficient in RAN1 if the multi-TRP enhancement of the previous physical channel in the procedure is known. Therefore, it may be beneficial to first agree on the multi-TRP enhancements for PDCCH and PUCCH, before PUSCH.
Proposal 1: RAN1 starts work on multi-TRP enhancements for PDCCH and PUCCH before PUSCH.
2.2 Number of TRPs
The multi-TRP enhancements in Rel-16 support PDSCH transmission from two TRPs. However, different sets of two TRPs could be used in different transmissions, e.g. in subsequent transmissions. 
· For single DCI based multi-TRP PDSCH transmission, different DCIs could indicate different pairs of TCI states.
· For multi DCI based multi-TRP PDSCH transmission, different DCIs from a CORESET pool could indicate different TCI states that correspond to different TRPs.
Hence, dynamic selection diversity from a larger set of TRPs, e.g. 16 TRPs, is possible for Rel-16 multi-TRP PDSCH. Furthermore, TCI state activation using MAC CE allows TRP selection from an even larger set of TRPs.
For Rel-17 multi-TRP enhancements for PDCCH, PUCCH and PUSCH, a similar approach could be adopted. We propose that repetition of a DCI/UCI/TB on PDCCH/PUCCH/PUSCH, respectively, from two TRPs is supported. This is also aligned with the evaluation assumptions adopted in the email discussion prior to this meeting. As for PDSCH, the two TRPs could be dynamically selected from a larger set of TRPs. 
Proposal 2: Transmission of a DCI from two TRPs is supported.
Proposal 3: PUCCH transmission to two TRPs is supported.
Proposal 4: Transmission of a TB on PUSCH to two TRPs is supported.
2.3 PDCCH
Rel-16 introduced multi-TRP enhancements for PDSCH using TDM, FDM or SDM modes. Which of these modes a UE supports is determined by the UE capability. If a UE supports SDMed multi-TRP reception of PDSCH, it should be capable to receive also SDMed multi-TRP PDCCH. However, how to apply SDM to the single-port PDCCH should be studied. Similarly, if a UE supports FDMed multi-TRP reception of PDSCH, it should be capable to receive also FDMed multi-TRP PDCCH. 
Proposal 5: A DCI can be transmitted from multiple TRPs using at least TDM or FDM. Further study SDM.
2.4 PUCCH and PUSCH
UE transmit power is often a limiting factor for UL coverage, reliability and robustness. Furthermore, preliminary results in the coverage enhancement SI show that UL physical channels (especially PUSCH) are likely bottleneck channels for coverage. Therefore, it seems TDM is the most attractive mode to support multi-TRP repetition for PUCCH and PUSCH. The diversity gain provided by multi-TRP FDM or SDM would in many cases be lost by the per-TRP transmit power reduction. Since NR already supports TDM repetition of both PUCCH and PUSCH, we propose to also base the multi-TRP repetition for PUCCH and PUSCH only on TDM.
Proposal 6: Only TDM is supported for PUCCH multi-TRP repetition.
Proposal 7: Only TDM is supported for PUSCH multi-TRP repetition.
Conclusion
In this contribution, we considered aspects of Multi-TRP enhancement for PDCCH, PUCCH and PUSCH. We have the following proposals: 
Proposal 1: RAN1 starts work on multi-TRP enhancements for PDCCH and PUCCH before PUSCH.
Proposal 2: Transmission of a DCI from two TRPs is supported.
Proposal 3: PUCCH transmission to two TRPs is supported.
Proposal 4: Transmission of a TB on PUSCH to two TRPs is supported.
Proposal 5: A DCI can be transmitted from multiple TRPs using at least TDM or FDM. Further study SDM.
Proposal 6: Only TDM is supported for PUCCH multi-TRP repetition.
Proposal 7: Only TDM is supported for PUSCH multi-TRP repetition.
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