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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#104-e meeting, there were continued discussions on the RRM impacts and general aspects of FR2 multi-Rx chain DL reception. The following agreements were achieved and captured in the WF [1]. 
	<Agreement >:
· Joint combination of multi-Rx chain with NR-U, RedCap and NTN are not in the scope of the WI.
<Agreement >:
· RRM requirement discussion shall be focused on the case with different QCL TypeD RSs on a single component carrier.
· FFS whether UE can be configured with multiple component carriers, including intra-band CCs and/or inter-band CCs, but multi-Rx chain is enabled on only one of the component carriers.
<Agreement >:
· [bookmark: _Hlk118209841]Clarify the SSB and CSI-RS based simultaneous L1 measurement scenario before making conclusion on scenarios for Rel-18 multi-Rx DL reception, i.e., for simultaneous reception of different QCL type D RSs, what RSs combination(s) can be considered and which scenario(s) it is aimed at.

<Agreement >:
· UE behaviour and capability of handling Rx signal level difference between two channels may be discussed in RF/demodulation session.
· Enhanced RRM requirements for multi-Rx chain UE should maintain the existing accuracy requirements.
<Agreement >:
· Whether to define RRM requirements for activation delay from a single antenna panel to multi-antenna panels should be decided after RF conclusion.

<Agreement >:
· Not to discuss UL transmission in R18 FR2 multi-Rx WI.


The open issues are also captured in the WF [1]. In this contribution, we further provide our views on scope, scenarios and UE capability for FR2 multi-Rx chain DL reception.
2. Discussion
2.1 Scope of the WI
There are different understandings on the scope of the WI. The main controversial part is whether the RRM scope is focused on 4-layer MIMO only.
	· Option 1 (NTT DOCOMO, LGE, CMCC, Nokia, ZTE, vivo, Huawei): RRM discussion have not to be related to 4-layer MIMO directly, i.e., RRM enhancement thanks to multi-Rx chain which is not relevant to 4-layer MIMO should be discussed.
· Option 2 (Qualcomm): The WID scope on RRM is focused on 4-layer MIMO only.
· Option 3: It is not in the scope of the WI to define panel or RX chain specific behaviours with RX panel control signal for DL.


It is necessary to figure out how the 4-layer MIMO in FR2 by taking advantage of multi-TRP operation is supported, firstly. Then, what RRM requirements related to supporting 4-layer MIMO in FR2 can be identified. RAN4 can then discuss if RRM requirements in addition to these related to supporting 4-layer MIMO in FR2 are enhanced in this WI.
The first step to support multi-TRP operation is to find out beam pair(s) than can be received by UE simultaneously. This can be achieved by group-based beam reporting. The procedure in TS 38.214 is copied as follows.
	If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP-Capability[Set]Index' or 'ssb-Index-RSRP-Capability[Set]Index',
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single report nrofReportedRS (higher layer configured) different CRI or SSBRI for each report setting. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting-r17, the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance nrofReportedRSgroup, if configured, group(s) of two CRIs or SSBRIs selecting one CSI-RS or SSB from each of the two CSI Resource Sets for the report setting, where CSI-RS and/or SSB resources of each group can be received simultaneously by the UE.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-SINR', 'ssb-Index-SINR', 'cri-SINR-Capability[Set]Index' or 'ssb-Index-SINR-Capability[Set]Index', 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE shall report in a single report nrofReportedRS (higher layer configured) different CRI or SSBRI for each report setting.
[bookmark: _Hlk23665484]-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE.


It is observed that for Rel-15/16 group-based beam reporting both L1-RSRP and L1-SINR measurements are supported. But for Rel-17 group-based beam reporting only L1-RSRP measurement is supported.
Observation 1: L1-RSRP measurement and L1-SINR measurement can be configured for group-based beam reporting. However, L1-RSRP measurement can be configured for group-based beam reporting with or without suffix and L1-SINR measurement can only be configured for group-based beam reporting without suffix. 
After beam pair(s) that UE can be received simultaneously are known to network, the network can activate dual TCI states based on group-based beam reporting. The dual TCI states are used for subsequent PDCCHs for multi-DCI scheduling, or PDSCHs for data transmission. Of course, dual TCI state activation for PDCCHs and PDSCHs are different. Thus, dual TCI state switching requirements can be considered related to supporting of 4-layer MIMO in FR2.
During multi-TRP operation, the beam pairs should be being tracked UE. If beam failure happens, then UE should try to find candidate beam pair(s) through candidate beam detection procedure. The candidate beams reported by UE with results of RS index and L1-RSRP of the RS can be further used for multi-TRP operation. So, TRP specific link recovery can also be considered as part of multi-TRP operation.
Observation 2: RRM requirements for dual TCI state switching and TRP specific link recovery can be considered relevant to multi-TRP operation for 4-layer MIMO in FR2.
However, RLM requirements may not be relevant to multi-TRP operation. There is no TRP specific procedures being specified in TS 38.213. RLM procedure cannot provide information that can help multi-TRP operation. 
Observation 3: RLM requirement may not be relevant to multi-TRP operation for 4-layer MIMO in FR2.
In the RAN4#104-e meeting, it was agreed that following L1 measurements related requirements are to be enhanced in the multi-RX chain WI.
	· Following L1 measurements related requirements are considered in the multi-Rx chain WI
· L1-RSRP measurement
· BFD/CBD
· RLM
· L1-SINR
· TCI state switching with dual TCI
· Scheduling/measurement restrictions


Thus, from L1 measurements perspective, we already agreed to work on requirements that is not related to supporting of 4-layer MIMO in FR2. The enhancement on RLM requirements is mainly focused on simultaneous reception capability of multi-Rx chain UE. 
In addition to RLM requirements, L3 measurement requirements are not relevant to 4-layer MIMO in FR2 and can be enhanced by taking advantage of simultaneous reception capability of multi-Rx chain UE. L3 measurements for multi-Rx chain can be discussed separately. 
Proposal 1: RRM discussions have not to be related to 4-layer MIMO directly, i.e., RRM enhancement thanks to multi-Rx chain which is not relevant to 4-layer MIMO should also be considered.

For defining panel or RX chain specific behaviors with RX panel control signal for DL, it has RAN1 impact and needs RAN1 study. The work is not a simple LS triggered discussion. It would require reasonable RAN1 TU for Rx panel control signal discussion. So, it is not in the scope of the WI.
Proposal 2: It is not in the scope of the WI to define panel or RX chain specific behaviors with RX panel control signal for DL.

2.2 Scenarios
It was agreed in the last meeting to clarify the SSB and CSI-RS based simultaneous L1 measurement scenario before making conclusion on scenarios for Rel-18 multi-Rx DL reception, i.e., for simultaneous reception of different QCL type D RSs, what RSs combination(s) can be considered and which scenario(s) it is aimed at.
For intra-cell multi-TRP case, there could be three different combinations of different QCL type-D RS, i.e., CSI-RS + CSI-RS, SSB + SSB and CSI-RS + SSB, according to procedures for group-based beam reporting as specified in TS 38.214 below.
	-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting-r17, the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance nrofReportedRSgroup, if configured, group(s) of two CRIs or SSBRIs selecting one CSI-RS or SSB from each of the two CSI Resource Sets for the report setting, where CSI-RS and/or SSB resources of each group can be received simultaneously by the UE.


Thus, for intra-cell multi-TRP case the L1-RSRP/L1-SINR can be performed simultaneously for the three different RSs combinations in order to support group-based beam reporting.
For inter-cell multi-TRP case, there is no group-based beam reporting being specified. It was discussed in RAN1 but no agreement was reached. From RAN4 RRM requirements perspective, there is no need to support group-based beam reporting for inter-cell multi-TRP. However, for TRP-specific link recovery, three different combinations of different QCL type-D RS, i.e., CSI-RS + CSI-RS, SSB + SSB and CSI-RS + SSB are supported. In our understanding, TRP-specific link recovery is supported for both intra-cell multi-TRP and inter-cell mulit-TRP.
In addition, inter-cell beam management was supported in Rel-17 with only SSB based intra-frequency L1-RSRP measurement. It is not related to supporting of 4-layer MIMO in FR2, but the measurement requirements for ICBM can be enhanced for UE with multi-Rx chain by taking advantage of simultaneous reception capability.
Observation 4: For intra-cell multi-TRP, three different RSs combination, i.e., CSI-RS + CSI-RS, SSB + SSB and CSI-RS + SSB are supported for simultaneous L1-RSRP measurements and TRP specific link recovery.
Observation 5: For inter-cell multi-TRP, three different RSs combination, i.e., CSI-RS + CSI-RS, SSB + SSB and CSI-RS + SSB are supported for TRP specific link recovery.
Observation 6: For inter-cell beam management, SSB-based L1-RSRP measurement can be enhanced for multi-Rx chain UE.
Three options for scenarios for Rel-18 multi-Rx chain were proposed and discussed in the last meeting.
	Issue 1-1-3: Scenarios for Rel-18 multi-Rx DL reception
· Proposals
· Option 1: Both intra-cell and inter-cell multi-TRP operation are supported for multi-Rx chain UE in the WI
· Option 2: Working on inter-cell operation with TRPs located within reasonable intercell distance after intra-cell multi-TRP operation work is completed.
· Option 3: Not to consider inter-cell mTRP operation in R18 multi-Rx UE


Based on above observations, both intra-cell multi-TRP and inter-cell multi-TRP should be supported in this WI. The requirements for intra-cell multi-TRP and inter-cell multi-TRP would be the same if receive timing difference within CP is always assumed. It is not necessary to specify explicitly the requirement is for intra-cell multi-TRP or inter-cell multi-TRP unless it has to. 
Proposal 3: Both intra-cell and inter-cell multi-TRP operation are supported for multi-Rx chain UE in the WI.

There is consensus to support single DCI multi-TRP operation. But there are different views on whether multi-DCI multi-TRP operation should be supported from RRM perspective or not.
	Issue 1-1-4: Support of single-DCI and/or multi-DCI multi-TRP operation
· Proposals
· Option 1: Define RRM requirements depending on UE behaviour for single-DCI and multi-DCI multi-TRP operation
· Option 1a: Multi-DCI multi-TRP operation should not be precluded from RRM requirements perspective.
· Option 1b: Consider RRM requirements such as scheduling restrictions and interruption for single DCI and multi-DCI based multi-TRP operations.
· Option 1d: For RRM requirements specified for UE supporting simultaneous DL reception from different directions, both UE behaviour for single-DCI and multi-DCI multi-TRP operation, while single-DCI is adopted as a basline to be studied first.
· Option 2: Whether to down-select some scenarios of multi-TRP can be further discussed after general assumption with respect to TRP are clarified
· Option 3: Define RRM requirements for single-DCI multi-TRP operation only.


Single-DCI can be used to achieve 4-layer DL MIMO by scheduling two SDM PDSCHs from different TRPs with one DCI. Multi-DCI can also be used for 4-layer DL MIMO by scheduling two SDM PDSCHs from different TRPs with two DCIs if UE supports overlapPDSCHsFullyFreqTime-r16. For multi-DCI based scheme, it can be used in either intra-cell multi-TRP deployment and inter-cell multi-TRP deployment. 
From L1 measurement requirements perspective, we don’t see that requirements would be different for single-DCI and multi-DCI. Demodulation requirements could be different for single-DCI and multi-DCI multi-TRP operation. But whether multi-DCI is supported from demodulation point of view should be up to demodulation discussion. 
Proposal 4: RRM requirements are agnostic of single-DCI or multi-DCI. It is up to demodulation requirements whether multi-DCI multi-TRP is supported. 

There are different views on wither spatial MIMO can be supported by using one panel.
	Issue 1-1-5: Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel
· Proposals
· Option 1: Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to achieve two independent signals from the same or nearly the same direction is not the scope of this work item.
· Option 2: How Spatial MIMO (either spatial diversity or spatial multiplexing) is used is up to NW and UE implementation. It is not necessary to explicitly preclude spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to achieve two independent signals from the same or nearly the same direction from the WI
· [bookmark: _Hlk118221032]Option 3: Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to receive two independent signals from the same or nearly the same direction is up to RF conclusion.


In the RF session, following agreements were achieved in the last RAN4 meeting.
	What should happen when same panel receives DL from multiple directions for UE RF requirement?
Way Forward: 
· [The scenario where a single antenna module is used to receive two AoAs simultaneously should not be excluded. Whether a UE with single antenna module can satisfy the requirement or not will be an implementation issue]. 
· [If an antenna module can be used to receive two AoAs simultaneously, it is considered to consist of at least two panels, where the understanding of “panel” is based on 1.2 ]


In our understanding, RF concluded that using single antenna module to receive two independent signals from the same or nearly the same direction is not precluded. However, one antenna module may consist of at least two panels when to receive signals from two directions. Therefore, the panel used in this issue may not be the same as used in the RF session. The panel is more like a beam based on RF conclusion. 
If two independent signals from the same or nearly the same direction is used spatial MIMO, the performance may not be guaranteed. However, it seems UE implementation issue. From RRM requirements perspective, it is not necessarily to preclude this explicitly.
Proposal 5: It is not necessary to explicitly preclude spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to achieve two independent signals from the same or nearly the same direction from the WI. No RRM requirements impact is identified. 

Simultaneous L3 measurements and L1 measurements is one controversial topic. 
	Issue 1-1-6: Simultaneous L3 measurements and L1 measurements
· Proposals
· Option 1: In R18 multi-Rx, UE is not required to perform both L3 measurements and L1 measurements at a time.
· Option 2: RAN4 to identify use cases for simultaneous L3 measurements and L1 measurements and study the feasibility
· Option 3: To consider simultaneous L3 measurements and L1 measurements with multi-RX chain reception
· Further check whether Klayer1_measurement of 1.5 can be removed (or Klayer1_measurement = 1)


Simultaneous L3 measurements and L1 measurements is not precluded in the WI explicitly. So, it can be discussed in the WI. Regarding whether it should be supported or not, it would be better to understand the use cases and feasibility firstly.
The simultaneous L3 measurements and L1 measurements in the WI should focus on the use case that RS for L3 measurement and RS for L1 measurement are performed simultaneously by using of multi-Rx chain. It is not the case that L1 measurement results are reused for L3 measurements. It is assumed that rough beam is used for L3 measurements and fine beam is used for L1 measurements. Therefore, different Rx beams should be used for L1 measurements and L3 measurements. In our understanding, it would be feasible for UE with multi-Rx chains.
Observation 7: It is feasible to support simultaneous L3 measurements and L1 measurements for UE capable of multi-Rx.
For L1 measurements, there is a sharing factor if L1 RS is overlapped with SSB for L3 measurements outside measurement gap, which will extend L1/L3 measurement delay. Simultaneous L3 and L1 measurements capability can reduce both L1 and L3 measurement delay. 
However, it is not clear what the system benefit could be. The L1/L3 measurement delay depends on many factors, e.g., DRX cycle length, number of configured serving cells, number of MOs etc. Because activating two panels will cause higher power consumption, it is better to understand how much gain can be brought by supporting simultaneous L1 and L3 measurements. 
Proposal 6: System gain should be studied firstly if simultaneous L3 and L1 measurements is supported.

2.3 UE capability
One fundamental thing is to figure out what the scope of R16 UE capability simultaneousReceptionDiffTypeD. Then, RAN4 can discuss whether additional UE capability is needed or not depending on progress of RRM requirements discussion.
	Issue 1-5-1: Clarification/understanding on R16 UE capabilitiy simultaneousReceptionDiffTypeD
· Proposals
· Option 1: RAN4 to clarify the usage of existing UE capability simultaneousReceptionDiffTypeD and further discuss if additional UE capability is needed depending on progress of RRM requirements.
· Option 2a: 
· RAN4 shall not introduce new, but reuse Rel-16 UE capability IE simultaneousReceptionDiffTypeD-r16, to indicate enhanced FR2-1 UEs supporting simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier.
· If UE support Rel-16 simultaneousReceptionDiffTypeD-r16, UE supports to perform simultaneous measurement based on SSBs with different QCL TypeD indications.
· Option 3: New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs in R18 is preferred.
· Option 4: Rel-16 UE capability simultaneousReceptionDiffTypeD-r16 is applicable only for PDSCH reception.


Based on our understanding, when UE capability simultaneousReceptionDiffTypeD was discussed in RAN1, the understanding was that it is applicable only for simultaneous PDSCH. 
Then, if the Rel-16 UE capability simultaneousReceptionDiffTypeD can be extended for other cases can be further discussed. There are three cases for simultaneous reception.
Case 1: simultaneous data + data for PDSCH reception
Case 2: simultaneous RS + RS for L1 measurement
Case 3: simultaneous RS + data for scheduling availability
Case 1 is already covered by Rel-16 UE capability simultaneousReceptionDiffTypeD. The question would be if the Rel-16 UE capability can be extended to cover Case 2. Even if simultaneous PDSCH reception is supported, UE may not be necessarily to support simultaneous RS reception for L1 measurement. The L1 measurements can still be based RSs on non-overlapped OFDM symbols depending on NW configuration. As long as RSs that can be simultaneously received by the UE is known to network, simultaneous PDSCH reception for multi-TRP operation can be supported. Thus, it is preferable to introduce a new UE capability for Case 2.
Proposal 7: Rel-16 UE capability simultaneousReceptionDiffTypeD-r16 is applicable only for PDSCH reception. 
Proposal 8: New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs for L1 measurements is introduced 

Case 3 is discussed as a separate issue below.
	Issue 1-5-2: UE capability of simultaneous reception of measured RS and data
· Proposals
· Option 1: For R18 multi-Rx DL reception, the enhanced RRM requirements can be developed based on the following principles:
· UE can be assumed to support simultaneous data receptions with two different beam directions.
· UE does not support simultaneous data receptions and L1 measurements with different beam directions.
· UE does not support simultaneous data receptions and L3 measurements. 
· Option 2: For UE capability of simultaneous reception of measured RS and data, if UE support simultaneousReceptionDiffTypeD-r16, it should support: 
· simultaneous reception of L1 measured RS and PDCCH/PDSCH/TRS/CSI-RS for CQI
· simultaneous reception of L3 measured RS and PDCCH/PDSCH/TRS/CSI-RS for CQI
· Option 3: RAN4 to further study how to guarantee that network can know when to apply schedule restriction or when not to.
· Option 4: UE capability of simultaneous reception of L1/L3 RS and data can be decided after the feasibility issues of L1 and L3 enhancements are concluded.
· Option 5: For R18 multi-Rx DL reception, the enhanced RRM requirements can be developed based on the following principles: 
· UE can be assumed to support simultaneous data receptions with two different beam directions.
· UE supports simultaneous data receptions and L1 measurements with different beam directions.
· UE supports simultaneous data receptions and L3 measurements with different beam directions.
· UE supports simultaneous L1 and L3 measurements with different beam directions.
· Option 6: for requirements definition, RAN4 to consider
· UE supports simultaneous data receptions and L1 measurements with different beam directions.
· UE supports simultaneous L1 measurements with different beam directions.


Firstly, it is feasible for UE to support simultaneous reception of data and RS for L1 measurements as long as the signal directions for RS and data is applicable 2AoA for multi-Rx reception. Then, the question would be how does NW know when UE is using 1 AoA reception and when UE is using 2 AoAs reception. The simultaneous data + RS is only possible when 2 AoA reception is activated by the UE. UE should be allowed to switch between 1 AoA and 2 AoAs reception based on data scheduling and L1 measurements configuration for the sake of power saving. At least, a new signalling can be considered to indicate NW when 2 AoA is activated or deactivated. Other mechanism can also be considered.
Proposal 9: New UE capability of supporting simultaneous reception from different directions for L1 measurements and data reception is introduced.
Proposal 10: FFS mechanism for informing NW of activation/deactivation of 2AoA reception if necessary.

3. Summary
[bookmark: _Hlk23953093]In this contribution, we provided views on scope, scenarios and UE capability for NR FR2 multi-Rx chain DL reception. Following proposals and observations are present.
Observation 1: L1-RSRP measurement and L1-SINR measurement can be configured for group-based beam reporting. However, L1-RSRP measurement can be configured for group-based beam reporting with or without suffix and L1-SINR measurement can only be configured for group-based beam reporting without suffix. 
Observation 2: RRM requirements for dual TCI state switching and TRP specific link recovery can be considered relevant to multi-TRP operation for 4-layer MIMO in FR2.
Observation 3: RLM requirement may not be relevant to multi-TRP operation for 4-layer MIMO in FR2.
Observation 4: For intra-cell multi-TRP, three different RSs combination, i.e., CSI-RS + CSI-RS, SSB + SSB and CSI-RS + SSB are supported for simultaneous L1-RSRP measurements and TRP specific link recovery.
Observation 5: For inter-cell multi-TRP, three different RSs combination, i.e., CSI-RS + CSI-RS, SSB + SSB and CSI-RS + SSB are supported for TRP specific link recovery.
Observation 6: For inter-cell beam management, SSB-based L1-RSRP measurement can be enhanced for multi-Rx chain UE.
Observation 7: It is feasible to support simultaneous L3 measurements and L1 measurements for UE capable of multi-Rx. 
Proposal 1: RRM discussions have not to be related to 4-layer MIMO directly, i.e., RRM enhancement thanks to multi-Rx chain which is not relevant to 4-layer MIMO should also be considered.
Proposal 2: It is not in the scope of the WI to define panel or RX chain specific behaviors with RX panel control signal for DL.
Proposal 3: Both intra-cell and inter-cell multi-TRP operation are supported for multi-Rx chain UE in the WI.
Proposal 4: RRM requirements are agnostic of single-DCI or multi-DCI. It is up to demodulation requirements whether multi-DCI multi-TRP is supported. 
Proposal 5: It is not necessary to explicitly preclude spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to achieve two independent signals from the same or nearly the same direction from the WI. No RRM requirements impact is identified. 
Proposal 6: System gain should be studied firstly if simultaneous L3 and L1 measurements is supported.
Proposal 7: Rel-16 UE capability simultaneousReceptionDiffTypeD-r16 is applicable only for PDSCH reception. 
Proposal 8: New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs for L1 measurements is introduced 
Proposal 9: New UE capability of supporting simultaneous reception from different directions for L1 measurements and data reception is introduced.
Proposal 10: FFS mechanism for informing NW of activation/deactivation of 2AoA reception if necessary.
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