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Inter-cell multi-TRP operation has been discussed in Rel-16, however, without agreement due to the time limitation. QCL/TCI-related enhancements for inter-cell multi-TRP operations will be included in NR Rel-17 as the following approved WI for MIMO enhancement[1]:
	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 
b. Identify and specify QCL/TCI-related enhancements to enable inter-cell multi-TRP operations, assuming multi-DCI based multi-PDSCH reception
c. Evaluate and, if needed, specify beam-management-related enhancements for simultaneous multi-TRP transmission with multi-panel reception
d. Enhancement to support HST-SFN deployment scenario:
i. Identify and specify solution(s) on QCL assumption for DMRS, e.g. multiple QCL assumptions for the same DMRS port(s), targeting DL-only transmission
ii. Evaluate and, if the benefit over Rel.16 HST enhancement baseline is demonstrated, specify QCL/QCL-like relation (including applicable type(s) and the associated requirement) between DL and UL signal by reusing the unified TCI framework



In this paper, we provide initial views on the scenario with inter-cell and intra-cell multi-TRP operation.
 
Discussion
Figure 1 illustrates the inter-cell multi-TRP scenario. TRP 1 and 2 transmit different PCIs so they appear as different cells to the UE. A UE is served by both TRP#1 and TRP#2 in multi-DCI or single-DCI based multi-TRP transmission mode, while the UE only access TRP#1’s cell. It means that from the UE perspective, TRP#1 is a serving cell and TRP#2 is a non-serving cell. If the TRPs are frequency and time synchronized, and Doppler shift difference between the two cells are negligible, the UE can obtain the source Doppler shift and average delay from TRP#1’s SSB for the TRS associated with PDSCH transmitted by TRP#2. It means that the UE can obtaining the source QCL-TypeC parameter by the SSB from the serving cell for the TRS associated with the PDSCH transmitted from a non-serving cell in multi-TRP scenario. Based on this assumption, the Rel-16 TCI/QCL framework still works for this scenario. 


[bookmark: _Ref47296057]Figure 1 Inter-cell multi-TRP scenario

However, there is a challenge for the non-synchronous case where the receiving timing difference from different cells is larger than the CP length. 
For the multi-TRP operation in FR2, if a UE is equipped with multiple active panels for simultaneously DL reception, it is possible to receive NCJT transmission with some necessary enhancement where almost all the energy from a TRP can be received by a panel. 
For the scenario illustrated in Figure 1, the UE receives all the DL signals from TRP#1 by Panel#1 and receives all the DL signals from TRP#2 by Panel#2 in FR2 while the UE only accesses the serving cell of TRP#1. The UE cannot apply the Doppler shift obtained by the SSB from TRP#1,e.g., SSB1,  to the TRS transmitted from TRP#2, e.g., TRS2,  for the UE with large mobility. It is reasonable for the UE to obtain the QCL-TypeC and QCL-TypeD (only in FR2) parameter from the SSB of TRP#2 and apply them for the DL signals transmitted from TRP2. For example, the UE can obtain the QCL-TypeC parameter from SSB2 for TRS2 transmitted from TRP#2. Based on the above analysis we have the following proposal:
Proposal 1: SSB from a non-serving cell can be set as the source QCL-TypeC and QCL-TypeD RS for TRS, CSI-RS for beam management and CSI-RS for CSI acquisition.
The above analysis and issues are also applicable for the intra-cell multi-TRP scenario illustrated in Figure 2. The UE is served by a high power macro TRP#1 and a low power TRP2, where only TRP#1 has its own SSB. The Rel-16 QCL framework works well for the case that UE mobility is very small, because the frequency-offset and Doppler shift different between TRP#1 and TRP#2 are negligible. 


[bookmark: _Ref47343186]Figure 2 Intra-cell multi-TRP scenario
However, for the case that UE with large mobility, the UE may not obtaining the correct source QCL-TypeC and QCL-TypeD parameter based on the Rel-16 QCL framework for the case that TRP#2 does not have its own SSB signal. So the intra-cell multi-TRP should also be considered in Rel-17.
Proposal 2: Enhancements on intra-cell multi-TRP operation should also be considered.

Conclusion
[bookmark: OLE_LINK1][bookmark: OLE_LINK6][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Proposal 1: SSB from a non-serving cell can be set as the source QCL-TypeC and QCL-TypeD RS for TRS, CSI-RS for beam management and CSI-RS for CSI acquisition.
Proposal 2: Enhancements on intra-cell multi-TRP operation should also be considered.
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