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[bookmark: _Ref494215420]Introduction
In RAN Plenary#86, R17 FeMIMO WID has been approved [1]. The scope related to RAN1 is shown below. 
1. Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1: 
a. Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management to support higher intra- and L1/L2-centric inter-cell mobility and/or a larger number of configured TCI states:
i. Common beam for data and control transmission/reception for DL and UL, especially for intra-band CA
ii. Unified TCI framework for DL and UL beam indication
iii. Enhancement on signaling mechanisms for the above features to improve latency and efficiency with more usage of dynamic control signaling (as opposed to RRC)
b. Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels, considering UL coverage loss mitigation due to MPE, based on UL beam indication with the unified TCI framework for UL fast panel selection 
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
3. Enhancement on SRS, targeting both FR1 and FR2:
a. Identify and specify enhancements on aperiodic SRS triggering to facilitate more flexible triggering and/or DCI overhead/usage reduction
b. Specify SRS switching for up to 8 antennas (e.g., xTyR, x = {1, 2, 4} and y = {6, 8})
c. Evaluate and, if needed, specify the following mechanism(s) to enhance SRS capacity and/or coverage: SRS time bundling, increased SRS repetition, partial sounding across frequency
4. Enhancement on CSI measurement and reporting:
a. Evaluate and, if needed, specify CSI reporting for DL multi-TRP and/or multi-panel transmission to enable more dynamic channel/interference hypotheses for NCJT, targeting both FR1 and FR2
b. Evaluate and, if needed, specify Type II port selection codebook enhancement (based on Rel.15/16 Type II port selection) where information related to angle(s) and delay(s) are estimated at the gNB based on SRS by utilizing DL/UL reciprocity of angle and delay, and the remaining DL CSI is reported by the UE, mainly targeting FDD FR1 to achieve better trade-off among UE complexity, performance and reporting overhead

In this paper, we will focus on highlighted 2.b and present our opinions.

Discussion
During Rel-16, RAN1 has spent some time discussing about whether/how to support inter-cell multi-TRP/panel transmission. But due to lack of consensus and time, in RAN1#98b, one conclusion was achieved, and it is not supported in Rel-16.
Conclusion
The following is not supported in Rel-16 due to lack of consensus and time:
· Enhancement on TCI framework by indicating SSB/PCI from a non-serving cell for multi-TRP/panel transmission for an inter-cell scenario

In Rel-16, for intra-cell multi-TRP/panel transmission, one single FFT window and tight synchronization have been assumed to receive control/data from different TRPs, to reduce UE complexity and improve performance. Likewise, for inter-cell multi-TRP/panel transmission, it should be inherited.
Proposal 1: Tight synchronization should be assumed for inter-cell multi-TRP/panel transmission.
In Rel-16, high layer signaling index is configured in PDCCH-Config to enable multi-DCI based multi-TRP transmission, where CORESETs with the same value of high layer signaling index belong to the same TRP. In our opinion, for multi-DCI based inter-cell multi-TRP, even if one TRP is non-serving cell, i.e., UE has not done initial access in the cell, it still should follow the framework that different TRPs still use different CORESETs in PDCCH-Config, otherwise, using CA framework seems to be enough.
Observation 1: For multi-DCI based inter-cell multi-TRP transmission, the framework where different TRPs use different CORESETs in PDCCH-Config could be still used.
Regarding to QCL/TCI-related aspect for inter-cell multi-TRP transmission, generally there exist the following options:
· Option 1: No SSB as the QCL source RS for TRS from non-serving cell
· Option 2: SSB from serving cell as the QCL source RS for TRS from non-serving cell
· Option 3: SSB from non-serving cell as the QCL source RS for TRS from non-serving cell
Option 1 would lead to unclear behavior, for the reason that current specification has not provided specific behavior rule when TCI state is not configured for TRS.
[bookmark: _GoBack]In current specification, for CA, SSB from other serving cell could be as the QCL source RS of TRS from another serving cell. But for inter-cell multi-TRP transmission, especially if the TRPs are not collocated, option 2 would possibly result in inaccurate large scale parameters estimation. The performance could not be ensured.
From the perspective of technical view, in our opinion option 3 seems to be the right choice to support inter-cell multi-TRP transmission, where SSB and TRS from non-serving cell as the QCL source RS for non-serving cell, and accurate large scale parameters estimation even spatial information could be obtained. Regarding how to enable SSB from non-serving cell as QCL source RS, naturally PCI should be at least included in the TCI state. 
Proposal 2:  For inter-cell multi-DCI based multi-TRP operation, support to enhance TCI framework by configuring SSB information from neighbor cell, e.g., PCI of a SSB should be included into a TCI state configuration. 

Conclusion
In this paper, we provide our views on Multi-TRP inter-cell operation, and have the following proposals and observations.
Observation 1: For multi-DCI based inter-cell multi-TRP transmission, the framework where different TRPs use different CORESETs in PDCCH-Config could be still used.

Proposal 1: Tight synchronization should be assumed for inter-cell multi-TRP/panel transmission.
Proposal 2:  For inter-cell multi-DCI based multi-TRP operation, support to enhance TCI framework by configuring SSB information from neighbor cell, e.g., PCI of a SSB should be included into a TCI state configuration. 
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