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Introduction
[bookmark: _GoBack]In the Rel-16 NR-MIMO work item so far, the discussion related to reliability and low latency schemes with multi-TRP has been limited to dynamic grant based single PDCCH.  Downlink SPS is an important feature already specified in NR Rel-15.  Recently, RAN2 discussed enhancements to DL SPS to address certain URLLC traffic types.  In this paper, we discuss Ericsson’s views on multi-TRP based URLLC schemes for downlink SPS.
Discussion
To handle multiple TSN flows, RAN2 has discussed the support of multiple active downlink SPS configurations per BWP.  It has been decided that for NR UL configured grant, multiple configurations are beneficial. In LTE, multiple configurations are already specified only for UL SPS. The standardization was driven by the V2X use-case in which services with traffic of multiple periodicities is foreseen and was adopted later also in the LTE HRLLC WI.  The concept from LTE UL can be applied to NR DL SPS as well, i.e. multiple DL SPS configurations can be enabled by similar means.
In NR Rel-16 MIMO WI, there are discussions ongoing on the support of URLLC schemes for PDSCH with multi-TRP.  One mechanism that is being considered in NR Rel-16 is a single PDCCH scheduling one or multiple PDSCH from different TRPs.  The single PDCCH is received from one of the TRPs.  Figure 1 shows an example where a DCI received by the UE in PDCCH from TRP1 schedules two PDSCHs.  The first PDSCH (PDSCH1) is received from TRP1 and the second PDSCH (PDSCH2) is received from TRP2. Alternatively, the single PDCCH schedules a single PDSCH where PDSCH layers are grouped into two groups and where layer group 1 is received from TRP1 and layer group 2 is received from TRP2.   In such cases, each PDSCH or layer group is transmitted from a different TRP has a different TCI state associated with it.  In the example of Figure 1, PDSCH1 is associated with TCI State p, and PDSCH 2 is associated with TCI state q.
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[bookmark: _Ref536059200]Figure 1: An example of a NR Rel-16 Enhancement for PDSCH where multiple PDSCHs corresponding to different TCI states are received from multi-TRPs


Currently, URLLC schemes 1a (SDM), 3 (mini-slot based TDM) and 4 (slot based TDM) schemes have been agreed to be supported in NR Rel-16 for multi-TRP.  Whether one or both of URLLC schemes 2a (FDM single RV) and 2b (FDM multiple RV) is to be decided in RAN1#97.  However, the discussion related to URLLC schemes with multi-TRP has been limited to dynamic grant based single PDCCH.  Given the important use case of downlink SPS for IIoT and the discussion in RAN2 regarding the support of multiple active downlink SPS configurations per BWP, we think the URLLC schemes with multi-TRP support should be extended to downlink SPS as well.  It is foreseen this can be achieved without much specification impact.  Hence, we make the following proposal:

Proposal:  In NR Rel-16, extend the support of URLLC schemes with multi-TRP to downlink SPS to better support IIoT traffic.

Conclusions
In this contribution, we highlight the important use case of downlink SPS for IIoT, the discussion in RAN2 regarding the support of multiple active downlink SPS configurations per BWP, and the support of multi-TRP based URLLC schemes for such use cases.  Based on the discussion, we make the following proposal:

Proposal:  In NR Rel-16, extend the support of URLLC schemes with multi-TRP to downlink SPS to better support IIoT traffic 
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