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1. Introduction
In RAN #80 meeting, a new WI on MIMO has been approved. The objective for this WI is as follows.
The work item aims to specify the enhancements identified for NR MIMO. The detailed objectives are as follows. 

· Extend specification support in the following areas [RAN1]
· Enhancements on MU-MIMO support:
· Specify overhead reduction, based on Type II CSI feedback, taking into account the tradeoff between performance and overhead 
· Perform study and, if needed, specify extension of Type II CSI feedback to rank >2  
· Enhancements on multi-TRP/panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission
· Perform study and, if needed, specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission
· Enhancements on multi-beam operation, primarily targeting FR2 operation:
· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· Specify a beam failure recovery for SCell based on the beam failure recovery specified in Rel-15
· Specify measurement and reporting of either L1-RSRQ or L1-SINR
· Perform study and make conclusion in the first RAN1 meeting after start of the WI, and if needed, specify CSI-RS and DMRS (both downlink and uplink) enhancement for PAPR reduction for one or multiple layers (no change on RE mapping specified in Rel-15)
· Specify enhancement to allow full power transmission in case of uplink transmission with multiple power amplifiers (assume no change on UE power class)

This contribution summarizes issues for SCell BFR and beam measurement and reporting of either L1-RSRQ or L1-SINR.
Note: any proposals on evaluation methodology or whether evaluation is needed or not are not captured in this summary and will be handled in another summary. So evaluation related comments are not supposed to be handled in this summary.
2. SCell BFR
2.1 Beam Failure Detection
The following proposals are related to BFD.
· [Intel] SCell BFD should take UE power consumption into account, and it should be based on a simplified metric, i.e. L1-SINR.
· [Ericsson] A UE can be configured to perform link recovery on all configured SCells.

Due to lack of proposals, suggest companies study how to specify BFD for SCell.
Draft Proposal 1: 
· On beam failure detection for SCell,
· FFS: metric of BFD, e.g. L1-SINR
· FFS: whether BFD can be configured to all SCells or a subset of SCells

Companies’ views and comments (please comment what you think can be studied)
	Company
	Comments

	Docomo
	We don’t understand how much gain is obtained to change BFD metric from BLER to L1-SINR.
Also, we don’t need to limit the number of SCells where BFD can be applied.

	OPPO
	Let’s decides which new metric (L1-SINR, or L1-RSRQ) will be agreed in Rel-16 as the first step. And then discuss whether the new metric can be used for BFD 

	CATT
	First it needs to be discussed if a new metric is agreeable for BFD on SCell. At this moment our preference is to reuse the existing BFD metric in Rel.15, due to (1) lack of time in Rel.16, (2) unclear performance improvements, (3) unclear impact to UE implementation and (4) higher specification impact than reusing the current metric.
For the 2nd question, our preference is similar to DOCOMO and not to limit the number of SCell on which BFR can be configured. If UE complexity is a concern, this number can be addressed as UE capability. 

	Nokia
	This would mean new metric for SCell BFD and we end up with hyp. BLER for PCell and SINR for SCell.
All SCells should be considered for BFD. It would be unlikely that the BFD-RS would be different for all SCells i.e. set of SCells may be considered to be in failure condition simultaneously (i.e. same spatial QCL assumption would apply for BFD-RS). In this case it would be enough to have BFD on one of the SCells in a set.

	Ericsson
	Agree with Nokia 

	NEC
	Agree with OPPO

	vivo
	Procedure-wise, we think OPPO’s suggestion about L1-SINR is reasonable. Technical-wise, Nokia’s argument also holds.
For the number of Scells configured with BFR, we would like to clarify company intention that the BFR procedure is considered one per cell or request are sent only all the scells fail?


	MediaTek
	For BFD metric, we prefer to have unified metric. If new metric is needed, the scenario mentioned by Nokia should be avoided.
For the number of BFR SCells, we think we should first clarify the scenario where every SCell needs its corresponding BFR.

	Samsung
	Re metric, Rel.15 metric (hypothetical PDCCH BLER) should be used for both PCell and SCell. The benefit of L1-SINR/RSRQ over hypothetical PDCCH BLER for BFD is unclear (if not non-existent) – since the quality of PDCCH is clearly better reflected with PDCCH BLER (already clearly defined, and analogous to the well-established RLF principle).
Re SCells, BFR, when configured, should apply to all SCells. 

	Fujitsu
	Agree with OPPO

	LGE
	To our understanding, hypothetical PDCCH BLER in Rel-15 implicitly makes UE to evaluate L1-SINR. Also, it is difficult to evaluate L1-SINR when desired signal power is lower than interference power and/or noise power, but this issue has been addressed for RAN#4 by allowing 50ms evaluation period for beam failure detection. Accordingly, we agree with Nokia opinion in the first paragraph.

	ZTE
	We have not seen any strong reason of changing the metrics of beam failure detection in Scell.  
Besides, the beam failure detection should be independently configured for one Scell as a baseline. After that, we can evaluate the performance gains if the BFD based on the set of Scells is supported or not.

	Huawei/HiSilicon
	1. As the objective says BFR for SCell should be designed based on BFR specified in Rel-15, unless clear necessity and gain are observed, BFR mechanism in Rel-15 should be reused. Up to now, we do not see sufficient justification to re-open the discussion on performance metric for BFD. 
2. BFR for SCell in Rel-16 should support at least the case with only one SCell and this can be starting point for discussions. Whether BFR can be configured on multiple SCell(s) can discussed later, as it is tightly coupled with UE capability. There seems no need to set up such a study point at this stage. 

	Qualcomm
	As for the metric, we prefer to study additional benefit of L1-SINR over L1-RSRP. As for the number of configured SCells for BFD, we prefer a subset of SCells. 

	Lenovo/Motorola Mobility
	We do not see any motivation to use different BFD criteria for Pcell and for Scell. 
There should not be any limit on what Scell can be configured for BFR. The Scell BFR mechanism should apply to all Scells.



2.2 New Beam Identification
The following proposals are related to NBI.
· [Intel] Support L1-SINR based beam measurement for group based beam reporting, non-group based beam reporting and new beam identification in BFR.
· [Samsung] For SCell BFR, Rel.15 beam failure detection procedure is reused for SCell. On the other hand, new beam identification is not needed.
Due to lack of proposals, suggest companies study how to specify new beam identification for SCell.
Draft Proposal 2: 
· On new beam identification for SCell,
· FFS: whether it is needed
· FFS: if needed, metric of NBI, e.g. L1-RSRP, L1-SINR

Companies’ views and comments (please comment what you think can be studied)
	Company
	Comments

	Docomo
	New beam identification for SCell should be discussed after the metric of beam selection is decided on the next section (Beam Measurement by L1-SINR or L1-RSRQ). 

	OPPO
	New beam identification is needed for SCell BFR. The new beam identification should be consistent with the general beam management of Rel-16. Thus this issue is related to the design of the reporting regarding new metric. Thus we can discuss it later whether any new metric/scheme is needed here

	CATT
	NBI is needed, otherwise it is unclear which new beam should the UE be instructed to switch to. 
If a new metric is to be discussed, our preference would be to use hypothetical PDCCH BLER. Otherwise we are fine to reuse the Rel.15 metric (RSRP).

	Nokia
	Identifying new candidate beams for failed SCells is in our view part of the beam failure recovery procedure. 
New beams may be identified and reported once the signalling mechanisms for BFR are agreed.

	Ericsson
	It is reasonable to include NBI also for SCell.
The metric should be the same as for PCell

	NEC
	Agree with Ericsson. We should not differentiate Scell from Pcell.

	Qualcomm
	NBI is needed for SCell BFR. 

	Vivo
	We envision the possibility of reporting the Scell failure without identifying new beams. It is an event reported to the network. The network could trigger some aperiodic beam report.

	MediaTek
	NBI is needed for SCell BFR at least from latency point of view.
The metric can be revisited if we have decided to change BFD metric.

	Samsung
	NBI for SCell is not necessary. The reason for PCell NBI in R15 is that BFR is declared when ALL PDCCH links in PCell fail. So gNB requires a ‘good’ beam for transmitting its response. This is not the case for SCell. When BFR is declared for SCell, PCell beams don’t ‘fail’ and can be used to transmit gNB response.
In addition, at least 2 potential issues on introducing NBI for SCell:
1. Potentially failed beam recovery in one Scell when no new beam is found and (thus) BF is not reported to the gNB - although, the gNB could still have recovered the Scell if the BF event of that Scell is reported to the gNB.
2. Increase in UE computational complexity. Without SCell NBI, when SCell BF occurs, the UE only needs to report the BF event of that SCell to the PCell. Then the gNB performs SCell beam switch.  There is no need for imposing the UE to perform NBI on every Scell 

	Fujitsu
	New beam identification is necessary in SCell and the metric is preferred to be the same as the metric in PCell.

	LGE
	Agree with Nokia and Ericsson.

	ZTE
	In general, Scell beam recovery procedure should be performed with the same conditions as Pcell, i.e., both beam failure detection and new candidate beam identification events occur. But, we are open to have some further studies on this issue. 

	Huawei/HiSilicon
	At least when PCell and SCell are deployed in different bands, new beam identification on SCell itself is needed. 
As the objective says BFR for SCell should be designed based on BFR specified in Rel-15, unless clear necessity and gain are observed, BFR mechanism in Rel-15 should be reused. Up to now, we do not see sufficient justification to re-open the discussion on performance metric for new beam identification.

	Qualcomm
	NBI is needed for SCell BFR. As for the metric, we prefer to study additional benefit of L1-SINR over L1-RSRP

	Lenovo/Motorola Mobility
	NBI is required for Scell. The same metric for new candidate beam should be applied to Pcell and Scell. 




2.3 Beam Failure Recovery Request
The following proposals are related to BFRQ.
· [ZTE] PUCCH-based beam recovery should be supported for beam failure recovery for Scell.
· [LG] MAC-CE based solution is preferred for SCell BFR, where SR PUCCH may be enhanced for sending BFRQ.
· [MTK] To provide a contention-based BFR on SCell as fallback mode, discuss between the following two alternatives: 1) CBRA on SCell, 2) CBRA on PCell. For FR2 DL-only SCell BFR, decide 1) whether or not to carry candidate beam information in BFRQ, and 2) on which serving cell to transmit gNB response.
· [CATT] For SCell with DL/UL, adopt alt-1 (CBRA and gNB response both in SCell). For SCell with DL-only, adopt alt-4 (MAC-CE based on PCell)
· [Fujitsu] Consider the solutions for BFR on SCell in R2-1803981 as a starting point of RAN1 discussion.
· [Intel] Based on BFR mechanism specified in Rel-15, SCell BFR should support both CB-BFR and CF-BFR. With regard to the latency and overhead, PUCCH based BFR should be supported in SCell. The 4-step based CB-BFR should be supported with regard to overhead for BFR.
· [NEC] MAC-CE on Pcell is supported for BFR of Scell, which reports the Scell ID and/or the new beam ID.
· [Samsung] The UE uses MAC-CE to report the beam failure event of one or more SCells to the gNB.
· [OPPO] In additional to Rel-15 BFR, study and specify PUCCH-based BFR procedure to reduce the overhead and latency. Contention-based PRACH is not supported for BFR on SCell.
· [Spreadtrum] MAC-CE based, RACH-like and PUCCH based BFRQ should all be investigated in R16.
· [Ericsson] Adopt MAC CE indication over the SpCell to support link failure recovery on the SCell.
· [Docomo] When UE detects BFR on SCell, UE can transmit BFR request to SCell. When UE detects BFR on SCell, UE transmit SR based PUCCH to SCell to inform BFR request if UE is configured PUCCH on SCell, UE transmit SR based PUCCH to PCell to inform BFR request if UE is not configured PUCCH on SCell.
· [Xiaomi] It is necessary to study the cross-carrier beam failure recovery request if PUCCH/PRACH of the SCell is not available.
· [Nokia] Define MAC CE based solution for SCell beam failure recovery.
· [Huawei] Overhead of conveying beam failure recovery request for SCell(s) using resources on PCell should be mitigated, if based on beam failure recovery specified in Rel-15.
· [Asus] Supporting using PUCCH to transmit BFRQ for beam failure on SCell.
· [Qualcomm] UE signalling of SCell beam failure can be based on dedicated SR in PCell or reusing an existing PCell SR mechanism to additionally report SCell beam failure.

As there are a lot of proposals, the candidate operations can be considered for further down-selection.
Draft Proposal 3: 
· On beam failure recovery request for SCell, consider the following options
· Option 1: Contention free based BFRQ
· Option 1-1: PUCCH based
· Option 1-2: PRACH based
· Option 1-3: MAC CE in PCell based
· Option 2: Contention based BFRQ
· FFS: details

Companies’ views and comments (please comment which option you support and whether any other options you want to study)
	Company
	Comments

	ZTE
	Support Option 1-1 and Option 1-3

	LG
	Support Option 1-1 (SR dedicated for SCell BFR) and Option 1-3
@Yushu, Could you clarify PUCCH based solution? (e.g. Alt#1: SR dedicated for SCell BFR, Alt#2: PUCCH reporting for SCell BFR)

	MTK
	Support Option 2, and Option 1-1, Option 1-2

	CATT
	Support Option 1-3 for SCell with UL, and Option 2 for SCell without UL.

	Intel
	Support Option 1-1 and Option 2

	NEC
	Support Option 1-23

	Samsung
	Support Option 1-3 based on the above draft proposal 3
Responding to Huawei, if RAN1 is to consider only “Rel-15-based” proposals, it is not only MAC CE that should be excluded, but also PUCCH-based (Rel-15 does not support PUCCH-based BFR, obviously). In this case we are left with only Options 1-2 and 2.

	OPPO
	Support Option 1-1 and Option 1-2

	Spreadtrum
	All options

	Ericsson
	Support Option 1-3. If Option 1-2 is chosen, contention-based should be supported as well.
It must be clarified which PUCCH solution is considered: otherwise the options cannot be compared. We note that option 1-3 may also use PUCCH (to send an SR on the PCell). 

	Docomo
	Support Option 1-1

	Nokia
	Support Option 1-3 In our view, we first need to agree the scenarios which need to be supported in SCell BFR. Then, decide the signalling options that support these scenarios. I.e. CFRA candidate indication may work in case SCell is DL/UL, but does not work if SCell is DL only. MAC CE works in both cases and add no UL overhead due to lack of static resource. Moreover, since CBRA fall back may not be configured for SCell uplink, the MAC CE would be needed in this case too.
We propose to support both SCell with DL and UL and DL only.

	Asus
	Support Option 1-1

	Qualcomm
	Support Option 1-1 and Option 1-3

	Vivo
	To the moderator, what is the difference between contention free and contention based? Why PUCCH and MAC CE are name contention free?
To those who support PUCCH, are there any big difference between report with MAC CE on semi-persistent PUSCH and report PUCCH?

	CMCC
	Support Option1-1

	Fujitsu
	Support Option 1-1 and Option 1-2

	Huawei/HiSilicon
	We also see the need to identify deployment scenarios of BFR for SCell first. MAC-CE-based solution may be out of scope as it was not specified/agreed in Rel-15. Prefer to keep the options to be studied at high-level at this stage. 

	Lenovo/Motorola Mobility
	Support Option 1-3. 



2.4 2.4 Beam Failure Recovery Response
The following proposals are related to BFRR.
· [NEC] Support reuse of BFR-CORESET on Pcell for BFR response of Scell.
· [Spreadtrum] The BFRR should be transmitted on the failing SCell.
· [Docomo] When UE detects BFR on Scell, UE can receive BFR response from Scell.
· [Asus] BFR response is a DL assignment or UL grant without indicating valid resource assignment, if there is no DL and UL data waiting for transmission.

Due to lack of proposals, suggest companies study how to specify new beam identification for Scell.
Draft Proposal 4: 
· On beam failure recovery response for Scell BFR, 
· FFS: whether BFRR should be transmitted on the failing Scell
· FFS: whether CORESET-BFR should be defined in Scell

Companies’ views and comments (please comment what you think can be studied)
	Company
	Comments

	Docomo
	This should be discussed later. Whether BFR responce should be transmitted on the failing Scell depends on whether UE transmits BFR request to the failing Scell.
Also, dedicated CORESET (CORESET-BFR) is not needed in Rel. 16.

	OPPO
	UE should monitor gNB’s response on the failing Scell on the dedicated CORESET which is configured for the failing Scell.

	CATT
	Reuse Rel.15 mechanism, e.g. recovery response is received on Scell DL in dedicate CORESET-BFR.

	Nokia
	This depends on the BFR request. Agree with Docomo, postpone the discussion

	Ericsson
	Agree with Docomo. 

	Qualcomm
	Prefer to discuss after BFR request

	Vivo
	Discuss later.

	MediaTek
	Discuss after scenarios are decided.

	Samsung
	Agree with NTT DOCOMO

	Fujitsu
	Agree with Docomo

	LGE
	Agree with Docomo.

	ZTE
	Discuss later, taking into account that we need consensus on beam failure recovery request as the background for this issue.

	Huawei
	To improve the chance of successful recovery of beam pair on SCell, it is better to let UE to monitor gNB response on failing SCell. Suggest studying the impacts from different numerologies applied on PCell and SCell.



2.5 Proposals outside WID scope
The following proposals look to be outside WID scope.
· Proposal 2.5-1: Improvements that enable more robust, faster beam acquisition and beam failure recovery should be studied for URLLC
· Proposal 2.5-2: Partial beam failure recovery procedure should be studied to improve the reliability for URLLC
· Proposal 2.5-3: The use of aperiodic out-of-sync and in-sync indications based on beam failure recovery procedure should be supported to assist the RLF procedure.

Companies’ views and comments (If you think any of the proposals above is not out of scope, please comment)
	Company
	Comments

	Docomo
	We should discuss proposals which are specified in WID scope first. And we can discuss these proposals later in Rel. 16.

	Qualcomm
	Same view as DCM

	Qualcomm
	Proposal 2.5-1 and 2.5-2 fall into the following topic for latency reduction. Proposal 2.5-3 can be discussed later in R16. 
o	Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead

	
	

	
	

	
	

	
	



2.6 Proposal for SCell BFR
Based on the discussion, the following is proposed:
Proposal:
· Beam Failure Detection on SCell is supported
· FFS: metric
· FFS: whether it is applied to all SCell or a subset of SCell
· New beam identification is supported for SCell BFR
· FFS: metric and other details
· Study how to transmit beam failure recovery request, e.g.
· PUCCH for SR based
· PUCCH for beam reporting based
· Contention free PRACH based
· MAC CE based
· Contention based PRACH based
· Study the mechanism to transmit beam failure recovery response

3. Beam Measurement by L1-SINR or L1-RSRQ
3.1 Use Case and Selection between L1-SINR and L1-RSRQ
The following proposals are related to selection between L1-SINR and L1-RSRQ.
· [ZTE] L1-SINR is preferred to be adopted as a new metric for interference-aware beam reporting
· [LG] For the new report quantity for beam management, L1-SINR is preferred than L1-RSRQ.
· [AT&T] Beam measurement and reporting based on L1-SINR should be supported for the beam management framework in NR
· [Intel] Support L1-SINR based beam measurement for group based beam reporting, non-group based beam reporting and new beam identification in BFR.
· [Docomo] Between L1-RSRQ and L1-SINR, NR supports beam measurement and reporting of L1-SINR other than L1-RSRQ.
· [Huawei] Support L1-SINR for beam measurement/reporting with dedicated IM resources in Rel-16.
· [Samsung] A baseline is needed to: 1) evaluate the benefit of introducing a new beam metric, 2) and, if beneficial, which of the two is better. The proposed baseline is Rel.15 L1-RSRP and Rel.15 CQI.  

To select one metric from L1-SINR and L1-RSRQ is the objective from current WID, and according to the proposals, most companies support L1-SINR.
Draft Proposal 5: 
· Down-select one alternative for the metric for beam measurement and reporting at the next meeting
· Alt 1: L1-SINR 
· Alt 2: L1-RSRQ
· FFS: the use case for the new metric, e.g. non-group based beam reporting, group based beam reporting, new beam identification.

Companies’ views and comments 
	Company
	Comments

	ZTE
	Support Alt 1

	LG
	Support Alt 1

	AT&T
	Support Alt 1

	Intel
	Support Alt 1

	Docomo
	Support Alt 1. 
However, we believe L1-RSRP beam reporting is also needed in addition to L1-SINR or L1-RSRQ. Our system level evaluation results shows that only L1-SINR or only L1-RSRQ based beam selection degrades the performance than L1-RSRP based beam selection of Rel. 15 (R1-1811349).

	Huawei/HiSilicon
	Support Alt 1
We do not see justification for including new beam identification in FFS part.

	OPPO
	Alt.1

	CATT
	Alt-1

	Ericsson
	Alt-1

	Fraunhofer IIS/HHI
	Support Alt 1

	Vivo
	Alt-1

	Samsung
	A baseline is needed to: 1) evaluate the benefit of introducing a new beam metric, 2) and, if beneficial, which of the two (Alt.1 vs. Alt.2) is better. 
Without a proper evaluation, selecting between the two is premature.
The proposed baseline is Rel.15 L1-RSRP and Rel.15 CQI (with interference measurement).

	CMCC
	Alt-1

	Fujitsu
	Alt-1

	Qualcomm
	We prefer L1-SINR than L1-RSRQ. However, the benefit of L1-SINR over L1-RSRP needs to be investigated



3.2 Reporting content of L1-SINR/L1-RSRQ
The following proposals are related to reporting content of L1-SINR/L1-RSRQ.
· [Sony] If the number of reported Tx beams is larger than 1, the differential reporting should be considered as well.
· [CMCC] UE reports the CRI/SSBRI with high L1-RSRP and the corresponding L1-RSRP value, and also reports the CRI/SSBRI with high L1-RSRQ/L1-SINR and the corresponding L1-RSRQ/L1-SINR and L1-RSRP values simultaneously.
· [Docomo] In NR Rel-16, UE can be configured to perform beam measurement and determines reported beam(s) based on L1-RSRP only, or both L1-RSRP and L1-SINR. In NR Rel-16, UE can be configured to report the measured values of L1-RSRP only, or both L1-RSRP and L1-SINR for the reported beam(s).

Due to lack of proposals, suggest companies study the reporting content of L1-SINR/L1-RSRQ based beam reporting.
Draft Proposal 6: 
· Study the reporting content for L1-SINR/L1-RSRQ based beam reporting.
· FFS: whether CRI/SSBRI is reported
· FFS: whether differential reporting is applied

Companies’ views and comments (please comment what you think can be studied)
	Company
	Comments

	Docomo
	We believe L1-RSRP beam reporting is also needed in addition to L1-SINR or L1-RSRQ. (please see evaluation result in R1-1811349)

	OPPO
	We should reuse the framework of L1-RSRP reporting as much as possible. We should avoid complicated scheme(s) based on the combination reporting of different metric since the same purpose can be done via gNB implementation

	CATT
	Agree with OPPO. 

	Ericsson
	Agree with OPPO.

	Vivo
	Evaluations may be needed to find out the proper tradeoff between different reporting schemes.

	MediaTek
	Agree with OPPO.

	Samsung
	If a new beam metric is introduced, agree with vivo (evaluation is needed)

	CMCC
	Agree with Docomo that it is beneficial to report L1-RSRP together with L1-SINR. As we explained in our contribution (R1-1811049), when considering MU-MIMO, when both L1-RSRP and L1-SINR are reported, if the L1-RSRP of CRI/SSBRI 0 is far less than CRI/SSBRI 2, BS can avoid configuring the beam with a relatively high L1-RSRP (CRI/SSBRI 2) to the MU-MIMO UE, to minimize the interference between MU-MIMO UEs.

	ZTE
	As a starting point, we need to discuss the resource settings for L1-SINR/L1-RSRQ based beam reporting, e.g., whether IMR can be configured for this reporting (which means that the SSB or CSI-RS IDs are reported for informing gNB of transmission or interference related beams).
Then, we can re-visit whether the framework of L1-RSRP reporting can be reused accordingly. In general, we should strive to one unified framework for beam reporting, including differential and group-based reporting.

	Huawei/HiSilicon
	Seems natural to report CRI, not sure about SSBRI and differential reporting. More discussions are needed, but seems fine to keep these FFS points. 
With preliminary results, the input from DCM/CMCC may be included as FFS point.

	Qualcomm
	We prefer to use same reporting content for L1-SINR as that for L1-RSRP. But it is can be discussed after proposal 5 is decided



3.3 Measurement mechanism for L1-SINR/L1-RSRQ
The following proposals are related to measurement mechanism for L1-SINR/L1-RSRQ.
· [ZTE] FFS: Resource configurations for L1-SINR measurement and its corresponding reporting mechanism, e.g., providing interference-beam IDs for one transmission-recommended beam to be reported, in order to support multi-layer, MU-MIMO transmission and coordinated multi-TRP transmission.
· [LG] For the L1-SINR estimation, no additional IM resource configuration is needed.
· [MTK] Defining L1-SINR should take the scenarios with inter-beam interference into account.
· [CATT] Rel.15 CSI reporting framework can be a starting point, where each beam report is associated with at least 2 RS setting, where the 1st RS setting is for channel measurement (CSI-RS/SSB), and the 2nd RS setting is for interference measurement. The interference measurement resource has a 2x1 minimum RE pattern and should be non-zero-power. 
· [AT&T] Additional resource settings and report settings can be added to the beam management procedure to include interference measurement
· [OPPO] Only wideband L1-RSRQ or L1-SINR is supported for beam management in Rel-16.
· [CMCC] To ensure the reporting of L1-RSRP and L1-SINR/L1-RSRQ, UE should be configured with the number of reported RSs for L1-RSRP and the number of reported RSs for L1-SINR/L1-RSRQ, separately.
· [Ericsson] Irrespective of which measurement quantity is standardized for beam management, it should be applicable to either the SS/PBCH block or CSI-RS.

Since whether to use L1-SINR or L1-RSRQ is not selected, the details on measurement mechanism can be for further study.
Draft Proposal 7: 
· On L1-SINR/L1-RSRQ based beam measurement,
· FFS: whether interference measurement resource should be defined
· FFS: whether inter-beam interference should be taken into account

Companies’ views and comments (please comment what you think can be studied)
	Company
	Comments

	Docomo
	We can discuss after beam reporting metric (L1-RSRP, L1-SINR, or L1-RSRQ) is decided.

	OPPO
	Share the same as DOCOMO

	CATT
	Same view as DOCOMO.

	Ericsson
	Agree with Docomo

	Vivo
	Discussing later is fine.
But could anybody clarify inter-beam interference in the FFS? The wording is confusing. 

	Samsung
	Proposal 7 is ill-posed. If interference measurement resource is not “defined” (what does this mean? configured?), does this mean that interference measurement is left to UE implementation, or interference is not accounted? If a new beam metric is introduced, isn’t the main purpose to facilitate “interference awareness” – which of course includes inter-beam interference?

	CMCC
	Agree with Docomo

	LGE
	Agree with Docomo.

	ZTE
	We are fine to discuss this issue later after deciding L1-RSRQ or L1-SINR firstly. Regarding the section 3.2 and section3.3, we suggest to discuss beam measurement firstly, and then to discuss the reporting content, due to the fact that reporting content is based on resource settings, e.g., whether to support IMR, or which types of CSI-RS or whether SSB can be used for this L1-interference measurement. 

	Huawei/HiSilicon
	Not sure about the 2nd bullet. Seems not a right question. Naturally inter-beam interference should be taken in account when designing L1-SINR/L1-RSRQ. 

	Qualcomm
	We prefer to discuss those issues after deciding if L1-SINR/L1-RSRQ can be metric for beam reporting



3.4 Proposal for Beam Measurement and Reporting by L1-SINR or L1-RSRQ
Based on the discussion, the following is proposed.
Proposal: 
· Beam measurement and reporting by L1-SINR is supported
· FFS: the use case for L1-SINR taking into account Rel-15 beam measurement and reporting as baseline
· Study the reporting content, e.g.
· Whether CRI/SSBRI is reported
· Whether differential reporting is applied
· Whether L1-RSRP is reported
· Study the inference measurement mechanism
· FFS: whether interference measurement resource should be defined
· [bookmark: _GoBack]FFS: whether inter-beam interference should be taken into account


4. Work Plan for SCell BFR and Beam Measurement by L1-SINR/L1-RSRQ

	 
	SCell BFR
	L1-SINR/L1-RSRQ

	RAN1 94b
	Identify possible spec impact
	Identify possible spec impact

	RAN1 95
	Fix basic framework
	Metric down-selection and identify use case(s)

	RAN1 AH
	Define BFD/NBI mechanism
	Determine the metric for each use case(s)

	RAN1 96
	Define BFRQ mechanism; define BFD/NBI details
	Determine interference measurement framework

	RAN1 96b
	Define BFRQ details; define BFRR mechanism
	Determine interference measurement details

	RAN1 97
	Define BFRQ/BFRR details; fix remaining issues for BFD/NBI
	Determine reporting content

	RAN1 98
	Fix remaining issues for BFRQ/BFRR
	Determine details for reporting content

	RAN1 98b
	Finish remaining issues
	Remaining issues and potential issues from other AI

	RAN1 99
	Maintain
	Maintain


 
