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Introduction
In RAN-86 meeting, the work item of Further enhancements on MIMO for NR [1] was approved. It aims to specify the further enhancements identified for NR MIMO. The detailed objectives are as follows:

· Extend specification support in the following areas [RAN1]
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

· Investigate if the requirements on link recovery procedure is suitable for FR2 serving cells [RAN4]
· Specify higher layer support of enhancements listed above [RAN2]
· Specify core requirements associated with the items specified by RAN1 [RAN4]
In this contribution, we discuss about the inter-cell Multi-TRP operation.  
Inter-cell Multi-TRP operation
PDSCH repetition by Multi-TRP with intra-cell was discussed in Rel-16. While in Rel-17, the improvement of reliability and robustness for PDCCH/PUSCH/PUCCH by using multi-TRP and/or multi-panel will be discussed, as well as the inter-cell multi-TRP operations with multi-DCI based multi-PDSCH reception.
If the UE was in the coverage of two cells, it is reasonable to be served by different TRPs from different cell. That is the inter-cell multi-TRP scenario. Considering the multi-DCI based multi-PDSCH reception, UE need to monitor the search space of both serving cell and neighboring cell. In addition, UE need to perform the beam management of both serving cell and neighboring cell. It will introduce much more complexity at UE side. And it also introduce much higher signaling overhead in serving gNB which needs to indicate many information of neighboring cell to UE. Such as the neighboring cell ID, the set of TCI states of neighboring cell by both RRC signaling and MAC CE, etc.
Proposal 1: The complexity at UE side should be considered before discussing inter-cell multi-TRP operation.
Inter-cell beam management
In order to realize the inter-cell multi-TRP operation, inter-cell beam management is necessary, which also introduces much more complexity. For UE with beam correspondence capability, it is enough to perform DL beam management or UL beam management only. But for UE without beam correspondence capability, both DL beam management and UL beam management are necessary.   
Inter-cell beam management by UE
With inter-cell beam management by UE, UE need to measure the beam management reference signals (SSB or CSI-RS) of neighboring cell and send the measurement report to the serving gNB periodically.  It will result in large complexity and signaling overhead. Especially when the beam management reference signal is UE specific CSI-RS, which need to be indicated to the UE by RRC signaling from serving gNB. 
In addition, considering the UL signaling overhead, beam measurement report need to be further studied because of inter-cell beam management. And the group based beam measurement report should be considered as a baseline.
If inter-cell beam management by UE is supported, it is preferred to configure cell specific reference signal for beam management of neighboring cell. In this case, the signaling overhead in neighboring cell and beam management latency can be reduced. And it is also better to configure a cell specific reference signal with smaller transmission period.
Inter-cell beam management by gNB
With inter-cell beam management by gNB, UE need not to measure the beam management reference signal. But UE need to transmit the beam measurement reference signal, such as SRS. It is preferred to reuse the SRS for other use cases if possible, for example, reuse beam management SRS for serving cell. In this case, there will be not more impact on UE side. It is the neighboring gNB that measures the beam management reference signal and send the measurement report to the UE’s serving gNB. 
[bookmark: _GoBack]Thus inter-cell beam management by both UE and gNB should be supported. And inter-cell beam management by gNB is much more preferred.
Proposal 2: Inter-cell beam management by both UE and gNB should be supported. And inter-cell beam management by gNB is much more preferred.
Neighboring cell beam failure recovery
For inter-cell multi-TRP operations with multi-DCI based multi-PDSCH reception, UE need to monitor the search space of neighboring cell with beam configuration of neighboring cell’s CORESET. Thus it is necessary to consider the beam failure report and recovery of neighboring cell. The straightforward solution is to reuse the beam failure mechanism of SCell. It means that UE can be configured with beamFailureDetectionResourceList for beam failure detection, Or UE can use the reference signal resource indicated by TCI-state for monitoring PDCCH for beam failure detection. While for beam failure report, it can be transmitted by BFR-SR of PUCCH-cell in serving cell group. It need to be further discussed whether beam failure report can be transmitted by PUCCH-cell in neighboring cell group or PRACH in serving cell or neighboring cell.
Proposal 3: Consider the beam failure recovery of neighboring cell and the straightforward method is to reuse the beam failure recovery mechanism of SCell.

Conclusion
In this contribution, we discuss about the inter-cell Multi-TRP operation. Based on above discusses, we provide the following proposals.
Proposal 1: The complexity at UE side should be considered before discussing inter-cell multi-TRP operation.
Proposal 2: Inter-cell beam management by both UE and gNB should be supported. And inter-cell beam management by gNB is much more preferred.
Proposal 3: Consider the beam failure recovery of neighboring cell and the straightforward method is to reuse the beam failure recovery mechanism of SCell.
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