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1. Introduction

In the RAN1 meeting #106-e, the following agreements regarding beam management for the WI extends NR operation up to 71GHz were agreed. 
Agreement:
The working assumption in RAN1#106-e is confirmed with the following update:
For multi-PDSCH scheduling for multi-TRPs, support a single DCI field ‘Transmission Configuration Indication’ as in Rel-16 TCI state indication mechanism for multi-TRPs

· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point for single DCI based multi-TRP mechanism

· When two TCI states are indicated, reuse Rel-16 association rules to apply the two TCI states for each PDSCH scheduled by a multi-PDSCH scheduling DCI

· The single DCI field ‘Transmission Configuration Indication’ indicates only one TCI state associated with a code point for multi-DCI based multi-TRP mechanism

· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states

· FFS: Details of multiple TCI state association with multiple PDSCHs
· Within the TDRA table for multi-PDSCH scheduling, the UE does not expect to be configured with the higher layer parameter repetitionNumber
In this contribution, we provide our views on the remaining details on the QCL assumption for multi-TRP case.
2. Discussion
In the last RAN1 agreement, there is a consensus to reuse R16 association rules to apply the two TCI states for each PDSCH scheduled by a multi-PDSCH scheduling DCI. In this contribution, we further discuss the details on the resource allocation and QCL assumptions. We discuss FDM and TDM cases, respectively in the following. While for SDM, we believe that it is quite straightforward. 
2.1. FDM case
In R16 there are two modes for FDM between two TRPs, i.e. fdmSchemeA and fdmSchemeB. For mode fdmSchemeA, a simple the same PDSCH is repeated over two TRPs and the for mode fdmSchemeB the same TB while different PDSCHs with different RVs are transmitted over two TRPs and multiplexed in frequency domain. The frequency multiplexing can be configured by either wideband or RBG based. When apply for multi-PDSCH scheduling, the freqeuency domain resources can be multiplexed in the same way, wideband-wise or RBG-wise, for each of the PDSCHs.  
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Proposal 1: for FDM, wideband-wise or RBG-wise resource splitting between two TRPs are applied to each of the multi-scheduled PDSCHs.
2.2. TDM case

For TDM mode (tdmSchemeA), we can continue reuse the principle of R16. That is to allocate the PDSCH from the second TRP in an offset resource with regards to the TDRA indicated resource. A simple solution is to introduce an offset between the last scheduled PDSCH from the first TRP and the first scheduled PDSCH from the second TRP as shown in Fig. 2. 
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Proposal 2: Reusing the offset from the last scheduled PDSCH from the first TRP to determine the first scheduled PDSCH from the second TRP.
2.3. QCL assumption

Regarding the QCL assumption, we suggest that if any PDSCH from the multi-PDSCHs scheduling does not satisfy the timeDurationForQCL threshold, the QCL assumption should follow the R16 default rule, i.e. to check back the TCI codepoints configuration. When there is at least one codepoint corresponding to two TCI states, the UE assumes that two TRPs are applied and the first TRP and the second TRP are determined from the lowest codepoint among all the codepoints containing two TCI states. However, if all the scheduled PDSCHs are satisfied with the timeDurationForQCL threshold, the QCL assumption should follow the DCI indicated TCI state(s). 
Proposal 3: if any PDSCH from the multi-PDSCHs scheduling does not satisfy the timeDurationForQCL threshold, the QCL assumption should follow the R16 default rule, i.e. to check back the TCI codepoints configuration. If all the scheduled PDSCHs are satisfied with the timeDurationForQCL threshold, the QCL assumption should follow the DCI indicated TCI state(s).
3. Conclusion

In this contribution, we discuss some of the items that were already discussed in the previous meeting but have not yet reached consensus. The following proposals were made. 

Proposal 1: for FDM, wideband-wise or RBG-wise resource splitting between two TRPs are applied to each of the multi-scheduled PDSCHs.
Proposal 2: Reusing the offset from the last scheduled PDSCH from the first TRP to determine the first scheduled PDSCH from the second TRP.
Proposal 3: if any PDSCH from the multi-PDSCHs scheduling does not satisfy the timeDurationForQCL threshold, the QCL assumption should follow the R16 default rule, i.e. to check back the TCI codepoints configuration. If all the scheduled PDSCHs are satisfied with the timeDurationForQCL threshold, the QCL assumption should follow the DCI indicated TCI state(s).
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