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1. Introduction
In RP#86, a Rel-17 WID [1] for FeMIMO has been approved as quoted below. In this contribution, we discuss possible enhancements according to item bullets from Rel-17 WID, especially item 2c. In the following section, we will provide our views on how to facilitate receptions with multiple UE panels under multiple TRP scenario. 
	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



2. Discussion
2.1.  Enhancement on group-based beam report 
Group-based beam report has been introduced in NR since Rel-15. However, only two beams can be reported in a one reporting instance for such group-based beam report. Hence, it can be seen as that only two panels are assumed for simultaneous reception in Rel-15/16. 
For Rel-17 FeMIMO, RAN1 has started to discuss whether and how to set EVM (Evaluation Methodology) for simulations for each (sub-)items in WID. According to offline discussions in RAN1, item 2c in FeMIMO WID objectives may not have specific EVM tables, since companies thinks they can mostly be borrowed from EVM in Rel-16 and EVM of item 1 in FeMIMO WID objectives. From the EVM proposal of item 1, the equipped UE panels could be increased to 3 as baseline. Some companies are also considering UE device with 4 panels. 
RAN1 has not discussed whether the number of simultaneous reception of panels are increased. Nonetheless, potential benefits are observed to increase the number of beams in a reporting instance. It is also beneficial to consider panel dimension during beam reporting, that is, to discuss the relationship between reported beams and panels. Regarding the number of beams in a reporting instance, we think the number should be increased to at least 3 to comply with Rel-17 EVM for item 1. 
[bookmark: _Ref47777024]Proposal 1: To increase the number of reported beams in a reporting instance and discuss the relationship between the reported beams in a reporting instance and panels.
2.2.  Multi-panel Considerations
In Rel-17, a UE with multiple panels are considered, and accordingly network scheduling for DL or UL could be panel-specific for a Rel-17 compatible UE. For DL, if not all panels could be used for DL receptions simultaneously, network may indicate UE which panel(s) are used for current DL reception. For UL, as implied by WI objectives, only one panel is indicated by network to perform a configured or scheduled UL transmission among a set of active panels. The set of active panels is most likely simply a subset of total UE panels. 
Therefore, it is sensible that UE and network maintain the same understanding on the panel status. Otherwise, network may schedule a DL or UL transmission, which is indicated to perform via a deactivated panel. From our perspective, the same understanding should be held at lease during a relatively long duration. Another aspect to consider such common understanding on UE panel status is activation/deactivation decisioning factors from UE side, e.g., power consumption. A UE may decide to minimize the number of activated panels based on energy level of UE battery. It is indeed important if UE panel(s) is allowed to be deactivated by UE itself, subject to certain conditions.
[bookmark: _Ref47777028]Proposal 2: Study mechanism to ensure the same understanding on UE panel status between the gNB and UE.
Rel-15/16 NR beam management mechanism supports both DL-based and UL-based approaches. While it suffices to entirely rely on DL beam management for beam correspondent UE, it is beneficial to allow the synergy between DL-based and UL-based approach, as discussed during Rel-15/16 timeline. With panel dimension comes into consideration explicitly now, it is crucial to make sure that the understanding to UE panel status is consistent between the gNB and the UE, no matter which (or both) of beam management schemes is applied for beam training. For this purpose, panel information needs to be considered during beam reporting and during beam management SRS resource configuration. It is noted that this is not exclusive with unified TCI framework. While the unified TCI framework deals with beam indication signaling, the reporting and configuration part here considers beam training part.
[bookmark: _Ref47777030]Proposal 3: Panel information is considered during beam reporting and during UL beam management resource configuration for consistent understanding to UE panel status between NW and UE.
3. Conclusion
According to the discussion mentioned above, we have the following proposals. 
[bookmark: _GoBack]Proposal 1: To increase the number of reported beams in a reporting instance and discuss the relationship between the reported beams in a reporting instance and panels.
Proposal 2: Study mechanism to ensure the same understanding on UE panel status between the gNB and UE.
Proposal 3: Panel information is considered during beam reporting and during UL beam management resource configuration for consistent understanding to UE panel status between NW and UE.
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