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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. [bookmark: _GoBack]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.c and present our opinions.

Discussion
For simultaneous multi-TRP transmission with multi-panel reception, it means that UE with multi-panel could receive control/data from multi-TRP transmission simultaneously.
Multiple PDCCHs monitoring
In R16, for multi-DCI based multi-TRP transmission, different TRPs use different CORESETs with different value of high layer signaling index in PDCCH-Config, and CORESETs with same value of high layer signaling index belongs to the same TRP.
[bookmark: OLE_LINK1]In R15/R16, if a UE is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells, the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell from the one or more cells, which corresponds to the CSS set with the lowest index in the cell with the lowest index containing CSS, if any; otherwise, to the USS set with the lowest index in the cell with lowest index, and the lowest USS set index is determined over all USS sets with at least one PDCCH candidate in overlapping PDCCH monitoring occasions.
When UE is capable of simultaneously receiving control/data from multi-TRP, in overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) from different TRP, it is natural and simple that UE could monitor PDCCHs in two CORESETs with different QCL-TypeD properities with different value of high layer signaling index, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties and same value of high layer signaling index  as either one of the two CORESETs. The priority rules of monitoring PDCCHs in R15 could be applied within the CORESETs with the same value of CORESETPoolIndex. Obviously it will enable more flexible scheduling for each TRP and benefit for performance improvement.
Proposal 1: Support to enhance on PDCCH reception for multi-DCI based multi-TRP case. 
Proposal 2: In overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) from different TRPs, for each TRP priority rule of monitoring PDCCHs should reuse R15.

Multiple DL SPS PDSCH reception
In R16, for IIOT scenario with single TRP transmission, multiple semi-persistent scheduling PDSCHs could be configured to meet with the latency requirement. Furthermore, it could also lower overhead. Generally multi-TRP transmission also is one important feature for IIOT. Thus, in our opinion, DL SPS PDSCH for multi-TRP transmission should be supported.
Proposal 3: Support to enhance on DL SPS PDSCH reception for multi-DCI based multi-TRP case. 
In Rel-16, part of work has been done to support DL SPS PDSCH for multi-TRP transmission, e.g., the determination of repetition number, the association between SPS PDSCH and TRP where SPS PDSCH is associated with the same TRP as the CORESET activated PDCCH lies in. However, R16 only allows UE receives one PDSCH with lowest configured sps-ConfigIndex when more than one PDSCH(s) without corresponding PDCCH transmission overlapping. 
When UE is capable of simultaneously receiving control/data from multi-TRP, it is natural and simple two overlapping PDSCHs each from different TRP could be received by UE. For each TRP, only one PDSCH with lowest configured sps-ConfigIndex could be received in overlapping PDSCH occasions.
Proposal 4: In overlapping PDSCH without corresponding PDCCH transmissions receiving occasions from multiple TRP, one PDSCH with lowest configured sps-ConfigIndex for each TRP could be received.
Regarding how to associate SPS PDSCH with TRP, one natural and simple way is that like dynamic PDSCH, SPS PDSCH associates with the same value of CORESETPoolIndex as the PDCCH which activates the SPS PDSCH.
Proposal 5: PDSCH without corresponding PDCCH transmission associates with the same value of CORESETPoolIndex as CORESET where PDCCH activating the PDSCH lies in.

Beam management enhancement
R15/R16 supports L1-RSRP and L1-SINR based beam measurement and reporting, where one UE could be configured by higher layers with N≥1 CSI-ReportConfig Reporting Settings, M≥1 CSI-ResourceConfig Resource Settings, S≥1 CSI Resource Sets (given by higher layer parameter csi-RS-ResourceSetList) in 1 CSI-MeasConfig. For L1-RSRP, one CSI reporting setting could be linked to one resource settings for channel measurement; for L1-SINR, one CSI reporting setting could be linked to one resource settings for channel measurement, and zero or one resource settings for interference measurement. For multi-TRP transmission scenario, there is no enhancement on beam management in R16, i.e., it is up to gNB implementation to achieve measurement and reporting for multiple TRPs. Likewise, we still have seen the strong necessity to enhance beam management for multi-TRP transmission in R17.
Proposal 6: Not support to enhance on beam management for multi-TRP transmission.

Beam failure recovery enhancement
R15 supports beam failure recovery for Pcell or PScell, where only both beam failure and new beam identification happen, beam failure procedure could be triggered. In R16 Scell beam failure recovery procedure has been supported, and as long as beam failure happens, beam failure procedure could be triggered. For Pcell and Scell BFR, the maximum number of RSs for beam failure detection is 2 and only the case when the RSRPs of all RSs within BFD RS-set fall below a configured threshold can trigger a BFI counting. However, if one RS continuously fails and the other one continuously succeeds which can be viewed as a common scenario under Multi-TRP/Panel mode, no BFR or BFI counting will be triggered. It will cause one TRP link is broken for long time. Thus, in our opinion, it benefits to support per TRP beam failure recovery, and R15/16 beam failure recovery procedure could be as a reference.
Proposal 7: Support beam failure recovery procedure per TRP for multi-TRP transmission.

Conclusion
In this paper, we provide our views on enhancement on beam management for multi-TRP, and have the following proposals.
Proposal 1: Support to enhance on PDCCH reception for multi-DCI based multi-TRP case. 
Proposal 2: In overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) from different TRPs, for each TRP priority rule of monitoring PDCCHs should reuse R15.
Proposal 3: Support to enhance on DL SPS PDSCH reception for multi-DCI based multi-TRP case. 
Proposal 4: In overlapping PDSCH without corresponding PDCCH transmissions receiving occasions from multiple TRP, one PDSCH with lowest configured sps-ConfigIndex for each TRP could be received.
Proposal 5: PDSCH without corresponding PDCCH transmission associates with the same value of CORESETPoolIndex as CORESET where PDCCH activating the PDSCH lies in.
Proposal 6: Not support to enhance on beam management for multi-TRP transmission.
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