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1 Introduction
RAN1 has achieved the following agreements on NR-PDCCH transmission [1].

Agreements:

· NR-PDCCH transmission supports robustness against beam pair link blocking

· UE can be configured to monitor NR-PDCCH on M beam pair links simultaneously, where

· M≥1. Maximum value of M may depend at least on UE capability.

· FFS: UE may choose at least one beam out of M for NR-PDCCH reception

· UE can be configured to monitor NR-PDCCH on different beam pair link(s) in different NR-PDCCH OFDM symbols

· FFS: NR-PDCCH on one beam pair link is monitored with shorter duty cycle than other beam pair link(s). 

· FFS: time granularity of configuration, e.g. slot level configuration, symbol level configuration

· FFS: Note that this configuration applies to scenario where UE may not have multiple RF chains

· FFS: The definition of monitoring NR-PDCCH on beam pair link(s).

· Parameters related to UE Rx beam setting for monitoring NR-PDCCH on multiple beam pair links are configured by higher layer signaling or MAC CE and/or considered in the search space design

· FFS: Required parameters

· FFS: Need to support both higher layer signaling and MAC CE
Furthermore, an LS from RAN1 was sent to RAN on multi-TRP transmission [2], RAN1 has discussed support of multi-TRP transmission and made the following agreements:

· Adopt the following for NR reception:

· Single NR-PDCCH schedules single NR-PDSCH where separate layers are transmitted from separate TRPs

· Multiple NR-PDCCHs each scheduling a respective NR-PDSCH where each NR-PDSCH is transmitted from a separate TRP 

· Note: the case of single NR-PDCCH schedules single NR-PDSCH where each layer is transmitted from all TRPs jointly can be done in a spec-transparent manner

· Note: CSI feedback details for the above case can be discussed separately
Regarding the scenarios of multi-TRP transmission, RAN1 is considering TRPs connected with ideal and non-ideal backhaul link, TRPs with same and different cell IDs, etc in order to provide an increased throughput for users covered by different TRPs. Also radio link reliability will be improved through dual connectivity-like operation among TRPs. In this paper, we intend to discuss the multi-TRP transmission and provide our consideration from RAN2 perspective.
2 Multi-TRP transmission
In LTE, when the physical layer is configured for downlink spatial multiplexing, one or two TBs are expected per TTI associated with the same HARQ process, which has been confirmed in RAN2#98 for NR as well. For spatial multiplexing, one downlink assignment schedules multiple TBs by one TRP in LTE. For multi-TRP transmission, RAN1 has agreed to adopt the following two options:
· Option 1: Single NR-PDCCH schedules single NR-PDSCH where separate layers are transmitted from separate TRPs

· Option 2: Multiple NR-PDCCHs each scheduling a respective NR-PDSCH where each NR-PDSCH is transmitted from a separate TRP 

However, it is noted that RAN1 has not decided whether TRPs could use the same and different cell IDs. In the following, we will analyze the impact of RAN2 especially for HARQ process ID by multi-TRP transmissions regarding those two options respectively. 
· TRPs with the same cell ID
For option 1, similar as DL spatial multiplexing, one downlink assignment is able to schedule one or multiple TBs. In that case one HARQ process is enough for multiple TBs as in LTE, i.e. one HARQ process supports one or multiple TBs.
Observation 1: For TRPs with the same cell ID, one HARQ process supports one or multiple TBs in case of option 1.
For option 2, based on RAN1 agreement, the UE will receive PDCCH on multiple beams simultaneously or in the different time/distance. Furthermore, since different TBs may be sent simultaneously, different HARQ process ID should be used in order to avoid ambiguity. In that case some negotiation on HARQ process ID between TRPs may be needed to make sure the HARQ process ID allocated by different TRPs are not overlapped. One example is showed in figure 1.
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Figure 1: HARQ process ID for option 2

Observation 2: For TRPs with the same cell ID, different HARQ processes ID are used and negotiation on HARQ process ID between TRPs may be needed in case of option 2.

· TRPs with the different cell IDs

In that case the TRP can be treated as different cells as in CA, hence we think principle in CA can be reused and no further enhancements to RAN2 are needed. 
Observation 3: For TRPs with the same cell ID, no further enhancements are needed.

Proposal 1: Send LS to ask RAN1 whether multi-TRP transmission can be supported for TRPs with the same cell ID or different cell IDs.
Proposal 2: RAN2 will discuss RAN2 impact once RAN1 agrees multi-TRP transmission can be supported for TRPs with the same cell ID.

3 Conclusion

This contribution discusses multi-TRP transmission and has the following observations and proposals:
Observation 1: For TRPs with the same cell ID, one HARQ process supports one or multiple TBs in case of option 1.
Observation 2: For TRPs with the same cell ID, different HARQ processes ID are used and negotiation on HARQ process ID between TRPs may be needed in case of option 2.

Proposal 1: Send LS to ask RAN1 whether multi-TRP transmission can be supported for TRPs with the same cell ID or different cell IDs.
Proposal 2: RAN2 will discuss RAN2 impact once RAN1 agrees multi-TRP transmission can be supported for TRPs with the same cell ID.
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