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[bookmark: _Toc116995841]Introduction
In this paper we discuss RRM aspects related to the multi-Rx chain reception in FR2 for Rel-18. In RAN4#106 meeting we had further discussions and agreements related to simultaneous DL reception in a multi-Rx UE. In continuation, we address open issues from those discussions. We derive observations and proposals concerning UE architecture assumptions to support Independent Beam Management, simultaneous measurement modes, group-based beam reporting for multi-TRP, and UE capabilities to support RRM enhancements in a multi-Rx UE. 

[bookmark: _Toc116995842]Discussion
In RAN4#106 meeting, the following Agreements were made regarding RRM General Aspects [1]. 
	<Agreement >:
Issue 1-1-1: Scope of the WI
· No further discussion is needed for Option 1.
· Discuss the requirements for the objectives in the WID directly.
 
Issue 1-1-3: M-TRP scenarios for Rel-18 multi-Rx DL reception
· Focus on intra-cell multi-TRP operation scenario
· No requirements will be introduced for inter-cell multi-TRP operation in R18.
 
Issue 1-2-7: Necessity of group-based beam reporting for simultaneous reception
· Rel-17 group-based reporting is used as a prerequisite to define requirement for simultaneous reception
· Note: Simultaneous reception term above includes Data/Data, RS/RS and Data/RS simultaneous reception cases.
 
Issue 1-1-6: Simultaneous L3 measurements and L1 measurements
· Simultaneous L3 and L1 measurements is not supported in this release for multi-Rx.
· Note: The agreement has no impact on scheduling restriction discussion for L3 measurements. Feasibility and benefit of scheduling restriction relaxation for L3 measurements is FFS.


Baseline L1 measurement requirements for potential multi-Rx enhancement
· For cell specific RLM: section 8.1
· For cell specific link recovery: section 8.5
· For TRP specific link recovery: section 8.18
· For L1-RSRP measurement: section 9.5.




The way forward for General Aspects are below.
	< Way forward >
Issue 1-1-8: Scenario for RSs type combination for simultaneous L1 measurements/data reception
· Option 1:
· Combination of RS/RS and RS/data for simultaneous reception are moved to discussions related to measurement restriction/scheduling restriction requirements enhancement.
· Option 2:
· Other options are not precluded, if necessary. 




Other open issues for general aspects are captured in section for General Aspects in topic summary [1].

Scope and Scenarios
Architecture 
Following open issues from the previous meeting are discussed in this section [1]. 
	Issue 1-2-2: UE architectures 
· Proposals 
· Option 1: 
· Multi-RX chain architecture should be discussed in RF session. 
· Option 2: 
· Multi Rx architecture to assume that each Rx chain can process at an independent FFT window, and independent time tracking per Rx chain. 
· Multi Rx architecture to assume that each Rx chain can perform independent demodulation and independent RRM measurements. 
· Option 3:  
· It is not necessary to have a general conclusion on multi-Rx chain architecture in RRM session. 
· Recommended WF 
· Needs further discussion. 
 
Issue 1-2-3: Beam management related 
· Proposals 
· Option 1: 
· Do not consider IBM principles or requirements in this WI 
· Option 2: 
· RAN4 to define requirements assuming independent beam management across multiple Rx chains on the same carrier. 
· Option 3: 
· Under the architecture of 2 RF chains+2 Antenna panels, each RF chain can determine the phase shifter independently, so the independent phase shift of H/V polarization can be assumed for each panel. Multi-Rx UE shall be capable of independent beam management between multiple Rx chains on a Component Carrier (CC). 
· Recommended WF 
· Needs further discussion. 




The scope of this work depends on the assumptions related to the UE measurement capability with multiple RX chains. This will impact the requirements for RRM measurements, TCI switching, etc. The WID [3] has defined the terms ‘multiple RX chains’, that does not simply mean multiple antenna panels. It is possible that multi-RX chains assumes multiple UE implementations options including simultaneous operation on multiple antenna panels, front-end, demodulation and RRM. There can be various UE implementation options, and the WI scope includes them for requirement study. 
Independent timing and frequency tracking assumption impacts the possible deployment, i.e., if UE does not support independent tracking, the inter-TRP distance, deployment scenarios and WI scope will be limited.  
 
 
 
[image: ] 
Figure 1: Architectural overview of BB/RF blocks involved in multiple RX chain capabilities 

In the above figure both RF chains will need independent timing control due to distributed TRPs.  

IBM (Independent Beam Management) framework in Rel-17 is defined for the support of intra/inter-cell mobility on 2 Rx chains and different frequency bands. RAN4 has defined IBM and CBM (Common Beam Management) operation for CA cases where the IBM and CBM definitions are illustrated in Figure 2. The use cases for IBM and for CBM are shown in Figure 3, where CBM is only defined for intra-band CA operation and IBM is addressing inter-band CA operation. 

[image: ] 
Figure 2 Illustrations of IBM and CBM definitions. 

[image: ] 
Figure 3 Illustration of intra-band CA versus inter-band CA configuration with IBM and CBM operation, including timing alignment error (TAE) requirements. 

Although IBM and CBM were discussed under the context of carrier aggregation, similar discussion can also be done in the case of MIMO with multiple TRPs. When using the IBM operation, it is considered that the UE is tracking reference signals from two component carriers. That enables the UE to adapt its spatial settings and adapt to the DL frame boundary of the two component carriers independently. Therefore, that allows for flexible deployment of cells with different CCs, which can be deployed with non-collocated TRPs. The same doesn’t hold true for the CBM framework. In that case the UE is only required to monitor RS from one of the CCs for beam alignment and time tracking. For this reason, CBM is much more restrictive on the deployment, that forces tight synchronization and co-location among the CCs.  
For the case of multi-Rx, a similar scenario as the one supported by IBM is introduced since TRPs with difference QCL-D are assumed. For that reason, it is assumed that the UE is adjusting its spatial settings independently for both TRPs to which it is receiving in DL. Likewise, time tracking must follow RSs from both TRPs, for the UE to be able to determine the optimum FFT window timing for DL reception.  

[bookmark: _Toc131693747]Independent Beam Management on different Rx chains would improve RRM measurements.
During RAN4#104 meeting, it was agreed to have two cell searchers for RRM measurements [4][5]:  
[image: ] 
[bookmark: _Toc131693748]Since the searchers may need independent control of the spatial filters, it can be assumed that IBM must be extended to intra-band multi-TRP scenarios.

[bookmark: _Toc131693626][bookmark: _Toc131693749]Multi Rx architecture to consider independent time tracking per Rx chain for simultaneous reception of data from different QCL-D sources. 
[bookmark: _Toc131693750]Each Rx chain can process at an independent FFT window.

In Rel-16, the UE indicates with a capability (in TS.38.306) whether it supports receiving two PDSCH simultaneously and with different angle of arrivals as described below:
 [image: ]

In Rel-17, RAN1 specified group-based beam reporting, where the UE reports N groups/pairs (i.e. beams that can be simultaneously received) of M beams (i.e. at least 2 beams in one group). The pairing is done by the UE according to its capabilities as exemplified in Figure 4 with a 3-panel UE and 2 Rx chains.
 [image: ]
Figure 4: Group Based Beam Reporting
The number of groups N is reported to TRP and max(N) per CSI report is a UE capability where the UE chooses among {1,2,3,4}. Therefore, in Figure 4, UE will only report up to 4 groups.

Although IBM and CBM were discussed under the context of FR2 inter-band carrier aggregation (CA), similar discussion can be relevant in the case of MIMO with multiple TRPs. 3GPP defined in release 16-17 IBM and CBM for some CA use cases only but not for use cases on the same component carrier (CC) i.e., MIMO. Furthermore, GBBR has been defined for MIMO only (i.e., same CC and not CA). Therefore, IBM/CBM discussion on same CC for MIMO has not been addressed.
[bookmark: _Toc131151271][bookmark: _Toc131151272][bookmark: _Toc131151273][bookmark: _Toc131151274][bookmark: _Toc131151275][bookmark: _Toc131151276][bookmark: _Toc131151277][bookmark: _Toc131151278][bookmark: _Toc131151279][bookmark: _Toc131693751]RAN4 to define requirements assuming Independent Beam Management framework as baseline across multiple Rx chains on the same carrier.
Scenarios
Among the issues related to scenarios, the following was discussed int eh last meeting regarding simultaneous reception [1]:
	Issue 1-2-1: Definition of “simultaneous reception” 
· Proposals 
· Option 1:  
· Two signals are considered to be received simultaneously, if their instances are received in the same or overlapping OFDM symbols, which may occur in one, some, or all signal occasions during their measurement or evaluation period.  
· NOTE 1: Only that two measurements are performed in parallel does not directly imply that the RSs are received simultaneously, e.g., two parallel measurements can be based on two RSs whose occasions do not even overlap and which therefore are not received simultaneously. 
· The minimum amount of overlap needed for multi-rx requirements to apply is TBD (e.g., full overlap, partial overlap, at least X% of overlapping RS occasions during the measurement period, etc.) 

· Recommended WF 
Needs further discussion. 



The proposal in Option 1 seems to bring important aspects related to simultaneous reception. It is clear that the multi Rx WID includes simultaneous reception from non-collocated sources, and this has to be reflected somehow int eh RRM requirements. However, it is not clear how the definition of the simultaneous reception can help the definition of the RRM requirements. It is already defined as part of the RAN1 requirements some modes for simultaneous reception, including overlapped, partially overlapped, and non-overlapped reception, and this discussion is also being carried out in RF and Demodulation requirements. From our view, the definition of simultaneous reception is more relevant for the definition of demodulation and RF requirements. 
[bookmark: _Toc131693752]Definition of simultaneous reception from a baseband receiver perspective should be covered in Demod discussions, and from antenna panel perspective it should be covered in RF discussions.
Also on the scenarios, the assumptions for simultaneous reception was discussed on the following issue [1]:
	Issue 1-1-9: Scenarios/assumption for “simultaneous reception” 
· Proposals 
· Option 1:  
· RAN4 to not assume UE receives signals/channels from mTRP using simultaneously formed multiple Rx beams when any of the following conditions are not met: 
· UE is configured with active TCI states from two TRPs, and the association between the TCI states and the TRPs is explicitly known to the UE, i.e. 
· (single DCI based mTRP) at least one of the codepoints in the active TCI list for PDSCH includes two reference resources for qcl-TypeD from respective TRPs 
· (multi DCI based mTRP) two CORESETs QCL’ed with two reference resources for qcl-TypeD are configured 
· SNR > XdB from each TRP, e.g. SNR regime where rank > 2 is expected 
· Group-based L1-RSRP measurement is configured based on L3 measurements for the same measurement resources 
· Note that the number of UE cell search engines should remain the same, irrespective of the number of active UE Rx beams. 
· Option 2:  
· mTRP transmission with simultaneous multi-panel reception should be prioritized in this WI, RAN4 shall strive to define scenarios for “simultaneous reception” based on mTRP operation. 
· Option 3:  
· Scenarios for simultaneous reception/signal combination of two directions are discussed together with measurement restriction/scheduling restriction requirements enhancement. 
· Option 4:  
· The followings assumptions can be precluded for enhanced RRM requirements: 
· More than two cell searchers for detection and measurements, or  
· UE parallel processing to deal with a timing offset larger than CP on the same frequency layer, or  
· L3 measurements by using concurrently activated multiple Rx. 
· Option 5:  
· The signals which can be simultaneously received are assumed to be transmitted from different TRPs. 
· The signals which can be simultaneously received are assumed not to be used for beam refinements. 
· Option 6:  
· RAN4 to discuss whether UE shall always be prepared for simultaneous reception or UE is allowed to choose the best Rx beam for single TRP reception (e.g. mDCI). 
· Recommended WF 
· Needs further discussion. 




When considering mTRP scenarios, simultaneous reception includes the following cases,
· Simultaneous data reception from 2 different QCL-D sources, and,
· Simultaneous data reception and measurement of reference signal from 2 different QCL-D sources,

The following supporting requirements are applicable for the above conditions
· Sufficient angular separability of signals from different TRPs (spatial sources) to match UE multi-Rx capability.
· Independent beam management across multiple Rx chains
· Independent time tracking for multiple sources.
· For parallel measurements, no strict assumptions on over overlap of RSs.
· Group-based beam reporting framework for mTRP beam group reporting is supported at UE.

Although the assumptions for simultaneous reception include the points above, these are also taking place in other discussions that are targeted for the final requirements. As an example, some of the conditions that are discussed in the options above are relevant for the TCI state switching reporting, or requirements related to Group Based Beam Reporting. Considering that we already spend several meetings on that issue without conclusion, we understand that it would be more efficient to take this discussion out of the general agenda, and target the more technical issues related to L1 measurements, TCI switching and scheduling restrictions. 
[bookmark: _Toc131693753]RAN4 RRM enhancements for MulltiRx in Rel-18 are defined for simultaneous reception from multiple TRPs.
[bookmark: _Toc131693754]Scenarios for mTRP simultaneous reception to be covered as part of scheduling restrictions, L1 measurement, and TCI state switching agenda items.
Multi Rx modes
In previous meetings, the following was discussed on power saving related requirements [1]:
	Issue 1-2-5: Whether and how to define power saving related requirements 
· Proposals 
· Option 1:  
· RAN4 agrees to allow a UE capable of multi-RX reception to inform the network that it does not support two-AoA reception, so the network knows the UE does not turn on or off this capability arbitrarily. FFS how this is achieved. 
· Option 2:  
· RAN4 to discuss whether to consider panel activation issues, e.g., UE initiated or NW initiated, panel status and panel activation delay, etc. 
· Option 3:  
· No need to specific power saving RRM requirements 
· But RAN4 to discuss whether and how to inform to network for UE power saving behavior 
· The UE power saving behavior is that the UE capable of multi-Rx reception turns on (multi-Rx chain) or off (single Rx chain) the multi-Rx chain arbitrarily. 
· Option 4:  
· RAN4 to study if use of single Rx chain or multiple Rx chain can be adapted over time. 
· A UE capable of multi-Rx reception and the network should be aware of when the UE is using 2 Rx chains for reducing measurement times or reducing scheduling restrictions or when it is using a single Rx chain. 
· RAN4 to discuss new signaling for UE indication of use of 2 Rx chains. 
· Option 5:  
· No power saving specific requirements are considered in the WI. 
· Option 6:  
· No new power saving requirements specific for multi-rx operation are considered in the WI. 
· Extend OverheatingAssistance mechanism to also cover multi-RX chain operation and further discuss the details for multi-RX chain ON/OFF mechanism based on OverheatingAssistance. 
· Option 7:  
· RAN4 to discuss whether UE shall always be prepared for simultaneous reception or UE is allowed to choose the best Rx beam for single TRP reception (e.g. mDCI). 
· Recommended WF 
· Needs further discussion. 




In previous meetings we have discussed the multi-Rx modes as part of an issue with power saving title. Power saving aspect is something that was raised by some companies, since the UE operating with multiple receivers might be power hungry and optimizations would be needed in order to temporarily back up to a single receiver. We understand that some companies have related power saving with measurement relaxations that were discussed as part of work items such as NR_UE_pow_sav_enh, which is not the case of what is being discussed as part of the multiRx context. 
The UE might be using multi-Rx for receiving data with an increased number of layers, for performing faster measurements, or for reduction of scheduling restrictions. In some of those cases, those enhancements may be only needed when the UE has higher traffic demands, or they may be avoided when the UE needs to save power. It is clear that some of those enhancements can push higher power consumption demand form the UE, and therefore some flexibility on enabling and/or disabling those is desirable. We understand that RRM enhancements may provide important benefits in the sense of optimizing UE and network performance. However, such improvements may not always justify UE always being required to use multi-Rx reception. 
[bookmark: _Toc131693755]Multi Rx operation might be power hungry and not necessary to be maintained constantly. 
[bookmark: _Toc131693756]A UE capable of multi-Rx reception and the network should be aware of when the UE is using 2 Rx chains for reducing measurement times or reducing scheduling restrictions or when it is using a single Rx chain.  
[bookmark: _Toc131693757]RAN4 to discuss new signaling for UE indication of use of 2 Rx chains.  
Group-based beam reporting
Another important aspect related to the simultaneous reception is how the UE is reporting beams using group based beam reporting, which is discussed in the following issue [1]:
	Issue 1-2-7a: RRM impact of group-based beam reporting for simultaneous reception 
· Proposals 
· Option 1:  
· Study how to provide network with UE indication of achievable rank of the beam pairs of the group-based beam reporting. 
· RAN4 to discuss the conditions under which a group should be reported using GBBR.  
· RAN4 to define requirements related to the reporting of groups in group-based beam reporting.  
· Option 2:  
· No new requirements for group-based beam reporting are necessary to be defined and existing L1-RSRP measurement requirements are applicable for group-based beam reporting 
· Recommended WF 
· Needs further discussion. 







If groupBasedBeamReporting-r17 is enabled, the CSI Resource Set Configuration will comprise of resources that can be received simultaneously from different spatial directions/different QCL-D sources. Furthermore, the network enables groupBasedBeamReporting (GBBR) to UEs capable of mTRP-GroupBasedL1-RSRP-r17, while configuring CSI-RS/SSB resource sets to be measured from multiple TRPs.  

Even though group-based beam reporting in Rel-17 is a good means for achieving 4-layer MIMO in FR2, it is not clear whether indication of a pair through Rel-17 GBBR necessarily would provide an increase in the number of transmission layers. As specified by RAN1, the Rel-17 GBBR indication states that a UE can receive data with a pair TCI state corresponding with the reported pair reference signals. However, there is no guarantee from the requirements that the reported pair is not rank deficient. In one example the UE might report a pair that doesn’t provide increase in MIMO layers, but that could be suitable for a repetition scheme for increased link robustness.
Therefore, considering the importance of GBBR as an enabler for multi-Rx reception, it is necessary to define corresponding RRM core requirements related to group-based reception.
[bookmark: _Toc131693758]Existing L1-RSRP requirements for groupbasedbeamreporting-r17 enabled do not include requirements on the conditions for reporting groups of reference signals in group-based beam reports. 
[bookmark: _Toc131693759]RAN4 to discuss the conditions under which a group should be reported using Rel-17 GBBR, as part of L1 measurement requirements.  
UE capability 
	Issue 1-4-1: Clarification/understanding on R16 UE capabilitiy simultaneousReceptionDiffTypeD 
· Proposals 
· Option 1:  
· If RRM requirements enhancements only be considered to 4-layer MIMO capable UE: The UE capability simultaneousReceptionDiffTypeD-r16 can be reused 
· Option 2:  
· SimultaneousReceptionDiffTypeD is only applicable for PDSCH. 
· Option 3:  
· The UE capability simultaneousReceptionDiffTypeD should be discussed after the basic assumptions (at least simultaneous received RS type and scenario) are clear 
· Option 4:  
· The UE capability of simultaneousRxDataSSB-DiffNumerology is only applicable for FR1, not for FR2. 
· Option 5:  
· Rel-16 UE capability simultaneousReceptionDiffTypeD cannot be directly applicable as an indication for UEs ability for multi-rx operation, since currently it is applicable only for PDSCH reception. 
· Recommended WF 
· Needs further discussion. 
 
Issue 1-4-2: UE capability of simultaneous reception of measured RS + (RS or data) in Rel-18 
· Proposals 
· Option 1:  
· New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs for enhanced L1 measurements is introduced.  
· FFS if multiple UE capabilities are needed for simultaneous RS+RS reception and RS+data reception. 
· Option 2:  
· To support R-18 multi-Rx DL simultaneous reception modes, an additional UE capability shall be defined. 
· Option 3:  
· To introduce a new UE capability rather than reuse the existing R16 simultaneousReceptionDiffTypeD to indicate the support of simultaneous multi-panel reception from two directions in FR2-1. 
· Whether using a single UE capability or multiple UE capabilities to indicate the support of multi-panel reception, which should be decided based on the conclusion of supported combinations in this WI. So it is better to firstly identify the supported combinations in this WI. Then the decision between Solution 1 and Solution 2 can be identified from the perspective of whether a unified UE capability is enough or not. 
· Solution 1: Only a single UE capability is needed, which is applicable for all supported combinations of simultaneous reception between L1 RS, L3 RS and data 
· Solution 2: Multiple UE capabilities are necessary, and each of them indicates the support of one kind of combinations. E.g UE capability X1 indicates the support of simultaneous data+data reception; UE capability X2 indicates the support of simultaneous L1 RS + L1 RS/data reception; UE capability X3 indicates the support of L3 RS + L1 RS/data reception. 
· Option 4: 
· If RRM requirements enhancements not to be restricted to 4-layer MIMO capable UE: It is preferred to introduce a new UE capability to indicate the support of simultaneous DL reception from different directions with different QCL TypeD RSs. 
· Option 5: 
· New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs in R18 is preferred. 
· UE capability of simultaneous reception of RS and data can be decided after the feasibility issues of L1 and L3 enhancements are concluded. 
· Option 6:  
· The following two options are suggested to indicate the supporting of FR2 multi-Rx DL reception 
· Option 1: To introduce new signaling in R18 
· Option 2: To reuse R16 IE simultaneousReceptionDiffTypeD-r16, based on the assumption that UE will not report it in R16 and R17. 
· Recommended WF 
· Needs further discussion.




R-18 multi-Rx UEs should be capable of supporting both single-DCI and multi-DCI modes of operation in a multi-TRP scenario. In RAN4#106 meeting it was agreed that Rel-17 group-based Beam Reporting should a mandatory requirement for simultaneous reception from different QCL-D sources.
[bookmark: _Toc131693760]simultaneousReceptionDiffTypeD-r16 is a UE capability intended to indicate simultaneous data reception from different QCL-D sources. To support other simultaneous reception modes a new UE capability is required.
[bookmark: _Toc131693761]In order to support R-18 multi-Rx DL simultaneous reception modes, an additional UE capability should be defined.  
	Issue 1-4-5: UE capability for beam sweeping factor reduction 
· Proposals 
· Option 1:  
· Since the feasibility of beam sweeping factor reduction highly depends on UE implementation, the capability should be introduced, and the capability should be used for other measurements. 
· Recommended WF 
· Needs further discussion. 




In Rel-17 RRM requirements in 3GPP TS 38.133 specifies a static beam sweep scaling factor of N=8 for FR2 UE. The beam sweep scaling factor also impacts the link evaluation time for DRX as well as non-DRX configurations.
Based on factors like UE mobility, and UE architecture, it may not be optimum to fix the beam sweep scaling factor of N=8. 
[bookmark: _Toc131693762]A new optional UE capability to indicate support of flexible beam sweep scaling factor should be studied in RAN4.
[bookmark: _Toc116995848]Conclusion
In this paper, R-18 multi-Rx UE architectures supporting Independent Beam Management, Group Based Beam reporting, power saving requirements, applicability conditions, and UE capabilities to support them were analyzed and discussed.  
In the paper, the following Observations and Proposals were made:
Observation 1: Independent Beam Management on different Rx chains would improve RRM measurements.
Observation 2: Since the searchers may need independent control of the spatial filters, it can be assumed that IBM must be extended to intra-band multi-TRP scenarios.
Proposal 1: Multi Rx architecture to consider independent time tracking per Rx chain for simultaneous reception of data from different QCL-D sources.
Proposal 2: Each Rx chain can process at an independent FFT window.
Proposal 3: RAN4 to define requirements assuming Independent Beam Management framework as baseline across multiple Rx chains on the same carrier.
Proposal 4: Definition of simultaneous reception from a baseband receiver perspective should be covered in Demod discussions, and from antenna panel perspective it should be covered in RF discussions.
Observation 3: RAN4 RRM enhancements for MulltiRx in Rel-18 are defined for simultaneous reception from multiple TRPs.
Proposal 5: Scenarios for mTRP simultaneous reception to be covered as part of scheduling restrictions, L1 measurement, and TCI state switching agenda items.
Observation 4: Multi Rx operation might be power hungry and not necessary to be maintained constantly.
Proposal 6: A UE capable of multi-Rx reception and the network should be aware of when the UE is using 2 Rx chains for reducing measurement times or reducing scheduling restrictions or when it is using a single Rx chain.
Proposal 7: RAN4 to discuss new signaling for UE indication of use of 2 Rx chains.
Observation 5: Existing L1-RSRP requirements for groupbasedbeamreporting-r17 enabled do not include requirements on the conditions for reporting groups of reference signals in group-based beam reports.
Proposal 8: RAN4 to discuss the conditions under which a group should be reported using Rel-17 GBBR, as part of L1 measurement requirements.
Observation 6: simultaneousReceptionDiffTypeD-r16 is a UE capability intended to indicate simultaneous data reception from different QCL-D sources. To support other simultaneous reception modes a new UE capability is required.
Proposal 9: In order to support R-18 multi-Rx DL simultaneous reception modes, an additional UE capability should be defined.
Proposal 10: A new optional UE capability to indicate support of flexible beam sweep scaling factor should be studied in RAN4.
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