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1. Offline agreement
The following is agreed in offline discussion.
Offline agreement
· For interference part, down-select at least one from the following alternative:
· Alt 1: Dedicated resource(s) for interference measurement
· FFS: UE assumes interference signal on the REs of the RS for signal part and REs for dedicated resource(s) for interference measurement similar to specified in 38.214
· FFS: whether resource(s) for interference measurement can be NZP based or ZP based or both
· FFS: whether/how to reuse NZP CSI-RS resource(s) configured for channel measurement as resource(s) for interference measurement
· Alt 2: The same reference signal as signal part as specified in 38.215
· Alt 3: Alt1 when SSB is used for signal part, Alt2 when CSI-RS is used for signal part
· Companies are encouraged to provide simulation results for down-selection
2. [bookmark: _GoBack]SCell BFR
2.1 Clarification on SCell BFR Scope
According to clarification from chairman in last meeting, SCell BFR in Rel-16 could be “reuse what is specified for PCell BFR as much as possible”. In case comments for a particular proposal could be like “this is out of scope”, it is better that we can make a conclusion for the scope. 
From companies’ contribution, there seems to be still different understandings on what is out of scope or what is within scope, as follows:
[CATT] CFRA, CBRA and MAC-CE based approach are with the scope of the Rel.16 WI.
[Samsung] Only Alt.4 (MAC-CE) and Alt.5 (PUCCH) support the required scenarios although they are outside the scope of the Rel.16 WID.
There seems to be the following different understandings: 
· Issue 1: For a particular issue for SCell BFR, if what is specified for PsCell BFR can make it work, 
· Alt1: Reuse it without any optimization.
· Huawei, Ericsson, LGE, CATT, ZTE
· Alt2: Reuse it, but some optimization is allowed if any benefit.
· Vivo, Convida, Nokia, OPPO, ZTE(if time allows), Sony
· Issue 2: If what is specified for PsCell BFR cannot solve one issue,
· Alt1: Specify a solution for this issue, where the solution could be a modification of what is specified for PsCell BFR
· Huawei, Ericsson, CATT
· Alt2: Specify a solution for this issue, where the solution could be either a modification of what is specified for PsCell BFR or a new solution that has not been specified for PsCell BFR
· Vivo, Ericsson, Convida, Nokia, LGE, OPPO, ZTE, Sony, Qualcomm
· Alt3: Do not specify anything for this issue and handle it in future release

Companies’ views and comments (Please comment which one is your understanding for each issue. Please specify it in comments part if you have another understanding.)
	Company
	Comments

	Docomo
	We should discuss the scenario first.

	HW/HiSi
	Issue 1: Alt-1.
Issue 2: Alt-1.

	vivo
	Issue 1: Alt-2
Issue 2: Alt-2

	Ericsson
	As beam failure is a failure case (!), performance should not be optimized: robust performance is central.
Issue 1: Alt-1
Issue 2: Not Alt-3, we should not come back to SCell BFR in Rel-17. Alt-1/2 needs to consider the performance/overhead/specification effort trade-off

	Convida Wireless
	It is preferred to decide these issues on a case by case basis, rather than to agree on a general principle which is anyway up to interpretation.
Issue 1: Alt-2, if a significant benefit can be shown, otherwise Alt-1.
Issue 2: Alt-2. The boundary between “modification” and “new solution” may be up for interpretation. Furthermore, we may encounter a situation where a solution for SCell is needed but nothing is specified for SpCell, i.e. a “modification” is not possible.

	Fujitsu
	Issue 1: Alt-1
Issue 2: Alt-1

	CMCC
	Agree with discuss the scenario first.

	Nokia
	Issue 1:  Alt2. There is little benefit to decide already at this phase that no optimization is allowed for specific feature. It should be possible to optimize where needed and it is another discussion whether the optimization brings enough benefits.
Issue 2: Alt2. To support different scenarios that are proposed by different companies, any solutions should not be limited at this phase.
General note: RAN1 should first discuss the deployment scenarios and the decide on the mechanisms. If we first decide that specific methods need to be used, we limit the supported scenarios.

	LGE
	Issue 1: Alt-1
Issue 2: Alt-2

	Lenovo/Motorola Mobility
	We should discuss the scenario first.
A solution that works for all scenarios is preferred. 

	CATT
	Issue 1: Alt-1
Issue 2: Alt-1.

	OPPO
	Issue 1: Alt-2
Issue 2: Alt-2

	ZTE
	Very interesting questions. If the understanding for this question is correct, the “a particular issue” points to the four basic procedure of beam recovery, right? E.g., beam failure detection, new beam identification, beam recovery request and gNB response.
Taking into account the limited time for this WID, making the scope of this WID clear sounds to be a good solution. we prefer to go like this way:
Issue 1: Alt1 is baseline, and if we have some more time after solving Alt1, let’s go back to Alt2. 
Issue 2: Alt 2 is preferred. If we would like to go with Alt-1, the exact definition of the “modification” should be cared. So, what we shall do is just to fix the hole. 

	Sony
	Issue 1: Alt-2
Issue 2: Alt-2

	Samsung
	Agree with DOCOMO, CMCC, and Motorola. The supported scenarios should first be finalized. Agreeing on an abstract principle and hypothesizing possibilities first does not seem constructive.

	Qualcomm
	If PSCell BFR cannot solve the SCell BFR issue, specify a solution, which can be either a modification or a new solution 

	MediaTek
	Issue 1: Alt-2
Issue 2: Alt-1 is preferred. However, the exact definition of the “modification” should be clarified.



2.2 SCell BFR Scenarios
The following proposals are related to SCell BFR scenarios.
· [Huawei] BFR for SCell should support deployment scenarios including SCell with uplink, SCell without uplink, and SCell with SUL at least.
· [Vivo] R16 SCell BFR design should mainly focus on the scenario that PCell in in low band and SCells are in high band.
· [LG]  Primary focus should be the scenario of PCell in FR1 and SCell in FR2.
· [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)
· [Samsung] SCell BFR should be supported for (1) DL-only SCell; (2) SCell with both DL and UL; (3) PCell in FR1/SCell in FR2; (4) PCell/SCell in FR2; (5) Multiple SCells.
· [Docomo] For scenario for BFR on SCell in Rel-16, all cases of following are supported: Case.1: SCell(s) = UL/DL; Case.2: SCell(s) = DL-only; Case.3: PCell in FR1 and SCell(s) in FR2; Note: for all cases, the number of SCells can be more than 1.
· [Nokia] Support SCell BFR in following deployment options 1-4: PCell on FR1 and SCell on FR2 with downlink and uplink; PCell on FR1 and SCell on FR2 with downlink only; PCell on FR2 and SCell on FR2 with downlink and uplink; PCell on FR2 and SCell on FR2 with downlink only
· [Asus] In NR Rel-16, BFR procedure for a SCell with downlink carrier only is supported.
· [Convida] BFR of both DL-only SCells and SCells with UL/DL is supported.

Almost all companies think SCell with uplink and downlink should be supported; 8 companies support BFR in SCell with downlink only. 1 company supports BFR in SCell with SUL. 3 companies support PCell should be in FR1 only. 2 companies support PCell can be in both FR1 and FR2.
The following proposal is based on companies’ proposals.
Draft Proposal 2: 
· The following scenarios should be supported for SCell BFR
· Scenario 1: SCell with both uplink and downlink
· Scenario 2: SCell with downlink only
· FFS: whether SCell with SUL is supported
· Note: PCell is in FR1 for scenarios above
· FFS: whether PCell in FR2 is supported
· Note: There can be 1 or more than 1 SCells in FR2

Companies’ views and comments 
	Company
	Comments

	Docomo
	PCell in FR2 should be also supported. Our most interesting scenario is FR1-FR2 CA; however, we also believe FR2-FR2 CA should be included.
The number of SCells should not be limited to 1.

	HW/HiSi
	PCell in FR2 should also be supported. It’s important for SA deployment.

	vivo
	Support the proposal from FL. PCell in FR1 should be prioritized. 

	Ericsson
	Agree to support scenario 1 and 2. It should be possible to configure link recovery on any configured SCell. UE complexity constraints should be handled by UE features.
We fail to see why PCell in FR2 should be excluded, and how that would affect the solution. 

	Convida Wireless
	Support scenario 1 and 2.
Support PCell in FR2.

	Fujitsu
	Support scenario 1 and scenario 2. Also, PCell in FR2 should be supported.

	CMCC
	PCell in FR2 should also be supported.

	Nokia
	In our view SCell with DL only and SCell with DL/UL need to be supported. Number of SCells should not be limited to 1.

	LGE
	Similar view with vivo.

	Lenovo/Motorola Mobility
	Support scenario 1 and 2.
Support PCell in FR2.

	CATT
	At least scenario 1 is supported. Whether scenario 2 is supported is dependent on the interpretation of the WID scope. 
PCell on both FR1 and FR2 should be supported. More than 1 SCell should be supported. 

	OPPO
	Support the proposal and PCell in FR2 can also be considered 

	ZTE
	The second scenario is clear for us, but the first scenario is a bit confusing.
Even, for one Scell with both uplink and downlink, it does not mean that the Scell can be configured with one PRACH procedure. So, we need to send one LS to RAN2 for checking whether this has been supported or not in NR Rel-15.
If answer is no, we need to have one clear agreement of supporting the function that PRACH can be configured for one Scell firstly.

	Sony
	Support scenario 1 and 2 and more than 1 SCell should be supported.

	Samsung
	Support the following modified version of this proposal:
· The following scenarios should be supported for SCell BFR
· Scenario 1: SCell with both uplink and downlink
· Scenario 2: SCell with downlink only
· PCell can be in FR1 or FR2 for scenarios above
· Note: There can be 1 or more than 1 SCells in FR2
· FFS: whether SCell with SUL is supported

	Qualcomm
	Support PCell on both FR1 and FR2, while SCell is on FR2, which can have both DL & UL, DL only, or no PDCCH. Solution for recovering multiple SCells should also be specified. 

	MediaTek
	Support FL proposal above. We fail to see the need for PCell in FR2 scenario.
In addition, we think the number of SCell BFR should be limited to 1. We do not see additional benefit of allowing more than 1 which comes to UE complexity cost.




2.3 SCell BFRQ Mechanism
The following proposals are related to BFRQ mechanism.
· [Huawei] Overhead of conveying beam failure recovery request(s) for SCell(s) using dedicated resources on PCell should be mitigated.
· [ZTE] PUCCH-based beam recovery should be supported for beam failure recovery for Scell. FFS the mechanism for PUCCH based beam recovery, e.g., the transmission of periodic PUCCH-based beam reporting in Pcell can be pre-empted for reporting one newly identified beam index (SSB index or CSI-RS resource ID), when both beam failure and new candidate beam identification events occur in Scell.
· [Vivo] Adopt MAC CE on SP-PUSCH on PCell for BFRQ transmission of SCell.
· [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.
· [Fujitsu] Consider the candidate solutions A/B/C for BFR on SCell in R2-1803981 as a starting point of RAN1 discussion. The candidate solutions D given in R2-1803981 is not preferred.
· [LG] MAC-CE based solution is preferred for SCell BFR, where SR PUCCH may be enhanced for sending BFRQ.
· [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)
· [NEC] Support MAC-CE on Pcell for BFR of Scell, which reports the Scell ID and/or the new beam ID.
· [Lenovo] Support MAC-CE based beam failure recovery mechanism for Scell.
· [Intel] For a SCell with uplink transmission, both CF-PRACH based and CB-PRACH based BFR should be supported. For a SCell without uplink transmission, PUCCH based BFR should be supported.
· [OPPO] In additional to Rel-15 BFR, study and specify PUCCH-based BFR procedure to reduce the overhead and latency.
· [AT&T] PUCCH-based BFR request transmission should be supported in BFR for SCell.
· [CMCC] CFRA resources on SCell should be supported for BFR of SCell.  PUCCH resources on PCell should be supported for BFR of SCell, at least for the case when SCells are not configured with PUCCH resources.
· [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 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.
· [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. Support PCell triggered dynamic RACH on SCell for SCell beam failure recovery. Study SCell Recovery for cross-carrier scheduled carriers. Study resource efficient recovery mechanism for supporting SCell Recovery for multiple SCells.
· [Nokia] Define MAC CE based solution for SCell beam failure recovery. Adopt the use of PUCCH (SR) and CBRA for indicating SCell beam failure (i.e. requesting resources)
· [Asus] Supporting using PUCCH to transmit BFRQ for beam failure on SCell.
· [Convida] BFRQ transmission on the failed SCell or on another cell than the failed SCell is supported. BFRQ for multiple DL-only SCells can be independently transmitted on the SpCell. CFRA-based BFRQ (reused from Rel-15) if the BFRQ is transmitted on the failed SCell. MAC CE based BFRQ if the BFRQ is transmitted on another cell.

As this is subjected to clarification of scope and scenarios for SCell, it is better to list all kind of solutions and possible solutions.
Draft Proposal 3: 
· For BFR in SCell with both uplink and downlink, consider the following options:
· Option 1: reuse what is specified in BFR in PsCell
· Option 2: PUCCH based BFRQ
· Option 3: MAC CE based BFRQ 
· Note: whether option2 and option3 are within the scope is subjected to clarification of the scope
· Note: this should also be subjected to whether this scenario should be supported
· For BFR in SCell with downlink only, consider the following options:
· Option 1: PUCCH based BFRQ in PsCell
· Option 2: CF-PRACH based BFRQ in PsCell
· Option 3: CB-PRACH based BFRQ in PsCell
· Option 4: MAC CE based BFRQ in PsCell
· Note: this is subjected to whether this scenario should be supported

Companies’ views and comments 
	Company
	Comments

	Docomo
	PUCCH based from the latency perspective.

	HW/HiSi
	For both cases, only RACH-based solution can be considered according to WID. Others are out of current scope and should not be considered at this point.

	vivo
	Consider unified solutions for the two scenarios: SCell with both uplink and downlink, SCell with downlink only

	Ericsson
	All the above options are OK to consider. We note that a solution that works for a DL-only SCell will work for an SCell with both UL and DL.

	Convida Wireless
	The listed options are within the WID scope, at least for the DL-only SCell scenario.

	Fujitsu
	Before further clarification of the WID, only consider RACH-based solution.

	CMCC
	Support PUCCH based BFRQ, at least for SCell with downlink only

	Nokia
	 There may not be need to define (or limit) specific solutions separately for both cases if specific signaling mechanism or mechanisms can cover both deployments.  
In our view more specific examples or sub-options are needed to be able to select.
As an example MAC CE based solution works together with CFRA based (if UE cannot recover using CFRA it needs to have fallback mechanism as Scell may not have CBRA configuration) 
In DL only case the MAC CE would provide most flexibility but require e.g. PUCCH (SR) or CBRA to request resources.
UL/DL case: Option 3, MAC CE (other options are not precluded for having complete solution)
DL case: Option 4. Options e.g. 1,3 can be used for requesting resources for MAC CE transmission and to indicate failure so we are not precluding these.

	LGE
	Prioritize a unified solution which supports a SCell with DL only and a SCell with DL/UL. 

	Lenovo/Motorola Mobility
	Support a solution that works for all scenarios. This limits the solution to MAC-CE or PUCCH based approach. 

	CATT
	First priority is to clarify the WID scope. 
If a solution is already supported in Rel.15 then it should be supported in Rel.16 as well (e.g. CFRA-based). Whether new solutions are introduced is FFS. 

	OPPO
	Share the same view as DOCOMO

	ZTE
	The first set of bullets should be postponed until guaranteeing that one PRACH procedure can be configured for Scell with uplink and downlink.
The second set of bullets sounds to be a good starting point, according to current situation.

	Sony
	Strive for a unified solution and we slightly prefer PUCCH-based BFRQ. 

	Samsung
	This discussion can be fruitful only after the supported scenarios are agreed. 
In addition:
· Based on the current WID, it is obvious that only RACH-based solutions are in the scope. Both PUCCH- and MAC CE-based are out of scope.
· If DL-only SCell needs to be supported, RACH-based solution does not work well (or does not work at all). Hence, some refinement on the WID may be needed to allow some study on MAC CE and PUCCH-based solution. 

	Qualcomm
	Support dedicated PUCCH based such as an SR, MAC-CE based, or RACH based BFRQ on PSCell, with preference in descending order

	MediaTek
	For both cases, RACH-based solution should be considered with first priority according to WID. In addition, for case 1 (SCell with both DL/UL), CBRA resource should be discussed to be consistent with Rel-15 BFR.



2.4 Number of Supported SCell BFR
The following proposals are related to number of supported SCell BFR.
[OPPO] Support UE to report its capability regarding the maximum number of serving cells on which the BFR can be configured simultaneously.
[Ericsson] UE can be configured to perform link recovery on all configured SCells.
[Nokia] Specify SCell BFR to support multiple SCells (more than 1 SCells). Exact number FFS.

Since there are not too many proposals on this issue, recommend to study and decide it later.
Draft Proposal 4: 
· Study whether UE can be configured to perform link recovery on all configured SCells or a subset of SCells
· FFS: whether a UE capability is needed

Companies’ views and comments 
	Company
	Comments

	Docomo
	Agree. (No need to limit the number of SCell as 1)

	HW/HiSi
	Need more discussion.

	Ericsson
	Agree to study. OK to agree on a UE capability early.

	Convida Wireless
	Support the FL proposal.

	Fujitsu
	Agree.

	CMCC
	Agree

	Nokia
	We would prefer to discuss this together with deployment scenarios. Support multiple SCells.

	Lenovo/Motorola Mobility
	Agree

	CATT
	Rel.16 at least needs to support the case where UE is configured to perform link recovery on every configured SCell.

	OPPO
	UE can support BFR on multiple SCell, but it is not necessary to perform BFR on all SCell for some cases. For example, all SCell are in the same frequency band. Thus we prefer to report UE capability on the maximum number of supported serving cell configured with BFR, and it is up to NW for the decision of which Scell(s)/SpCell(s) should be configured with BFR.  

	ZTE
	At least one Scell should be agreed firstly. The upper bound can be FFS.

	Sony
	Support the FL proposal.

	Samsung
	Agree

	Qualcomm
	Support BFR on a subset of SCells. 

	MediaTek
	We need to discuss scenarios which requires multiple SCell BFR first. For example, we do not see benefit of support all SCell BFR for SCells within a same frequency band. It is inefficient from both NW overhead and UE complexity perspective.



2.5 Proposals and Observations
Regarding the SCell BFR scenarios, the following is proposed based on companies’ input.
Proposal 1: 
· The following scenarios should be supported for SCell BFR
· Scenario 1: SCell with both uplink and downlink
· Scenario 2: SCell with downlink only
· FFS: whether SCell with SUL is supported
· PCell can be in FR1 or FR2 for scenarios above
· Note: There can be 1 or more than 1 SCells in FR2

Regarding companies’ understanding for SCell BFR scope, according to companies’ input, the following is observed.
Observation 1:
· According to the following companies’ view, it is observed that companies have different understandings on the scope for SCell BFR.
· Issue 1: For a particular issue for SCell BFR, if what is specified for PsCell BFR can make it work, 
· Alt1: Reuse it without any optimization.
· Huawei, Ericsson, LGE, CATT, ZTE
· Alt2: Reuse it, but some optimization is allowed if any benefit.
· Vivo, Convida, Nokia, OPPO, ZTE(if time allows), Sony, MTK
· Issue 2: If what is specified for PsCell BFR cannot solve one issue,
· Alt1: Specify a solution for this issue, where the solution could be a modification of what is specified for PsCell BFR
· Huawei, Ericsson, CATT, MTK
· Alt2: Specify a solution for this issue, where the solution could be either a modification of what is specified for PsCell BFR or a new solution that has not been specified for PsCell BFR
· Vivo, Ericsson, Convida, Nokia, LGE, OPPO, ZTE, Sony, Qualcomm
· Alt3: Do not specify anything for this issue and handle it in future release

For detail solutions for SCell BFR, the following is proposed based on companies’ input.
Proposal 2: 
· For BFR in SCell with both uplink and downlink, consider the following options:
· Option 1: Reuse what is specified in BFR in PsCell
· Option 2: PUCCH based BFRQ
· Option 3: MAC CE based BFRQ 
· Note: whether option2 and option3 are within the scope is subjected to clarification of the scope
· For BFR in SCell with downlink only, consider the following options:
· Option 1: Reuse RACH based BFR specified in PsCell with modification
· Option 2: PUCCH based BFRQ
· Option 3: MAC CE based BFRQ 
· Note: whether option2 and option3 are within the scope is subjected to clarification of the scope
· FFS: whether to specify a unified solution to support both scenarios or not
· Down-select one alternative on number of SCells for BFR:
· Alt1: UE can be configured to perform BFR on all configured SCells
· Alt2: UE can be configured to perform BFR on a subset of SCells
· FFS: whether a UE capability is needed

3. Beam Measurement by L1-SINR or L1-RSRQ
3.1 Definition of L1-SINR
The following proposals are related to definition of L1-SINR.
· [ZTE] The following definition of L1-CSI-SINR and L1-SS-SINR is supported for measurement and reporting of L1-SINR. (L1-SINR defined in 38.215)
· [Vivo] L1-SINR is defined as the linear average over the power contribution (in [W]) of the REs carrying RS for L1-RSRP divided by the linear average of the noise and interference power contribution (in [W]) over the REs carrying RS for IM.
· [Intel] L1-SINR should include both SS-SINR and CSI-SINR.
· [LG] For L1-SINR definition, reuse SINR definition in [5]. (38.215)
· [Samsung] If “interference aware” SINR-based beam reporting metric is to be supported in Rel.16, SINR definitions other than that from TS 38.215 should be studied and evaluated.
· [CMCC] L1-SINR is defined as the linear average over the power contribution (in [W]) of the REs carrying CSI-RS/SSB divided by the linear average of the noise and interference power contribution (in [W]) over the REs carrying CSI-RS/SSB within the same frequency bandwidth.
· [Fraunhofer] As a starting point for further discussions, the definition of L1-SINR should follow the definition provided in TS 38.215 [4].
· [Ericsson] Specify L1-SINR measurements based on both SS/PBCH block and CSI-RS
· [Qualcomm] Definitions on SS-SINR and CSI-SINR in TR38.215 to compute L1-SINR can be used as a starting point for further enhancement. IMR resources can be specified for SINR computation, and SSBRI/CRI can be additionally reported for improved beam selection.

7 companies support to start from what is defined in 38.215. 1 company provides detail description to enhance what is specified in 38.215 on interference measurement. 1 company thinks it still needs more study.
The following is proposed based on companies’ proposals.
Draft Proposal 5: 
· Support L1-SINR measured from SSB and CSI-RS
· L1-SINR can be defined based on what is specified in 38.215
· Further enhancement could be specified on interference measurement if supported

Companies’ views and comments 
	Company
	Comments

	Docomo
	Agree

	HW/HiSi
	L1-SINR definition specified in 38.215 precludes the possibility of measuring interference on REs of dedicated interference measurement resources. It can be served as a starting point, but some amendment is needed.
Instead of saying ‘based on’, we suggest changing the wording as ‘a starting point for further discussion’.

	vivo
	Support the proposal from FL.

	Ericsson
	Support the proposal from FL. As shown in our SLS evaluation result, even an ideal L1-SINR measurement does not lead to any difference in performance.

	Convida Wireless
	Agree with HW/HiSi.

	Fujitsu
	Support the proposal from FL.

	CMCC, LGE
	Support the proposal from FL.

	Lenovo/Motorola Mobility
	Agree the proposal from FL. 

	Nokia
	Our extended link-level simulations show that Rel-15 L1-RSRP measurements outperform L1-SINR measurements. 

	CATT
	Agree with HW.

	OPPO
	Support the proposal from FL

	ZTE
	The first bullet looks good for us.
The second bullet should be re-drafted as following, “based on what is specified in 38.215” is too strong, taking into account the following FFS parts.
Recommended proposals:
· L1-SINR can be defined based on what is specified in 38.215 as a starting point.
· Further enhancement could be specified on interference measurement if supported

	Sony
	Support the FL proposal.

	Samsung
	We cannot agree to proposal 5. Just as Nokia (and to some extent Ericsson), our system-level simulation results show no benefit of SINR definition from TS 38.215 (regardless whether IMR-based interference measurement is performed or not). Here we see only two possibilities:
1) If SINR is to be supported, study other SINR definitions that can provide significant gain over Rel.15 L1-RSRP, or
2) (If some further study is not desired), conclude that SINR does not need to be specified.

	Qualcomm
	L1-SINR can be based on 215 as start point. The addition of IMR resources, SSBRI/CRI can be studied for further enhancement

	MediaTek
	Agree with HW. Section 3.2 should first be concluded before defining L1-SINR.



3.2 Use case and reporting content 
The following proposals are related to reporting content of L1-SINR/L1-RSRQ.
· [ZTE] For content of L1-SINR reporting, the reporting mechanism of L1-RSRP can be reused as a starting point. CRI/SSBRI can be reported. Group and non-group based beam reporting can be applied.
· [Vivo] Support flexible configuration of the CSI report setting and indicated the beam reporting content.
· [MTK] L1-SINR report to include two values: one with inter-beam interference and the other one without inter-beam interference.
· [Sony] If the number of reported Tx beams is larger than 1, the differential reporting should be considered as well.
· [Lenovo] If differential reporting is supported for L1-SINR, reuse the differential reporting scheme for L1-RSRP in R15.  
· [Intel] Support L1-SINR based beam measurement for group based beam reporting, non-group based beam reporting and new beam identification in BFR.
· [OPPO] Rel-16 NR supports only one metric for one reporting instance, and does not support two metrics in one reporting instance.
· [Apple] L1-RSRP shall also reported with L1-SINR at least for a UE that supports beam correspondence.
· [Ericsson] The L1-SINR reporting reuses the L1-RSRP reporting format: the 1, 2 or 4 SS/PBCH blocks or CSI-RS resources with the highest L1-SINR is reported, along with the corresponding SSBRI/CRI. Differential reporting is used if 2 or 4 values are reported.
· [Docomo] NR should consider combination of L1-RSRP and L1-RSRQ/L1-SINR measurement and reporting based beam selection method. NR R16 supports both CRI and SSBRI reporting.
· [Docomo] If UE is configured to perform measurement and determines reported beam(s) based on both L1-RSRP and L1-SINR, UE decides the M (M>= m) best candidate beams based on L1-RSRP first. Then among the M beams, UE selects the m beam(s) to be reported based on L1-SINR; Note: m is the number of beams UE is configured to report
· [ITRI] Support the strongest values of L1-SINR and corresponding beam indexes to be reported. Support reporting differential L1-SINR, if the number of reported beams are larger than one. Support the lowest values of L1-RSRP and corresponding indexes to be reported.
· [Spreadtrum] It is beneficial to introduce the L1-SINR for new beam identification.
· [CMCC] UE can be configured to report the measured values of both L1-RSRP and L1-SINR.

11 companies provide detail reporting content. The common part seems to be at least to report CRI/SSBRI. It still needs more discussion and study on whether differential L1-SINR is reported and whether L1-RSRP is reported. 1 company propose to define a rule on how to select the beams in one reporting instance. 2 companies propose to use L1-SINR for new beam identification. 
The following is proposed based on companies’ proposals.
Draft Proposal 6: 
· Down-select one alternative where L1-SINR based beam measurement/reporting shall be applied
· Alt 1: Non-group based beam reporting
· Alt 2: Group based beam reporting
· Alt 3: Both non-group based beam reporting and group based beam reporting
· FFS: whether L1-SINR can be used for new beam identification
· On reporting content for L1-SINR based beam reporting,
· reporting of CRI and SSBRI is supported
· FFS: whether differential L1-SINR is supported
· FFS: whether L1-RSRP is reported
· FFS: maximum number of beams to be reported 
· FFS: whether/how to define a rule for UE to select the beams to report for a reporting instance

Companies’ views and comments 
	Company
	Comments

	Docomo
	Support. 
Following is our comments for future discussion based on the Proposal 6:
• Non-group based or group based:
· L1-SINR based beam measurement/reporting shall be applied at least for non-group based beam reporting. Hence, we support Alt. 1 or Alt. 3.
• Selection rule for beam to report: 
· As shown SLS result in our contribution, L1-SINR only based beam selection cannot outperform than L1-RSRP based. Hence, the selection of the beam to report should be based on L1-RSRP, if only L1-SINR is reported; otherwise, both L1-SINR and L1-RSRP should be reported.

	Huawei, HiSilicon
	Studying L1-SINR for new beam identification has not been justified.
Prefer to see evaluations results on down-selection and FFS points. 

	Ericsson
	Studying L1-SINR for new beam identification has not been justified.
Regarding reporting format, deviations from an extension of the reporting format for L1-RSRP should be motivated.

	Convida Wireless
	Support the FL proposal.

	CMCC
	Support both non-group based beam reporting and group based beam reporting (Alt 3).
Support reporting of CRI and SSBRI.
Support reporting of L1-RSRP.

	LGE
	Similar view with Ericsson and Huawei.

	Nokia
	Agree with Ericsson that regarding reporting format, deviations from an extension of the reporting format for L1-RSRP should be motivated.

	CATT
	Similar views with Ericsson and Huawei.

	OPPO
	Alt.3 should be supported. Differential L1-SINR should be supported as well since the similar mechanism is defined for L1-RSRP in Rel-15

	ZTE
	Last meeting, we have one agreement: FFS L1-SINR can be used for group/non-group differential reporting. The first bullet sounds nothing, for my perspective.
L1-SINR based beam management/reporting is to provide one new metric for beam reporting, which is irrespective of non-group or group based beam reporting. It does not make sense why the L1-SINR can only be served for non-group based reporting or only applied for group based reporting. They are de-coupled. We suggest to go with Alt-3 directly, rather than down-selection.
Regarding second bullet, new beam identification should be discussed in the above sub-session.
Recommended proposals:
· L1-SINR based beam measurement/reporting shall be applied for both non-group based beam reporting and group based beam reporting
· On reporting content for L1-SINR based beam reporting,
· reporting of CRI and SSBRI is supported
· FFS: whether differential L1-SINR is supported
· FFS: whether L1-RSRP is reported
· FFS: maximum number of beams to be reported 
· FFS: whether/how to define a rule for UE to select the beams to report for a reporting instance


	Sony
	Agree with Ericsson.

	Samsung
	Agree with Huawei and Ericsson

	Qualcomm
	Support Alt. 3 with CRI/SSBRI in the report. 

	MediaTek
	We support to apply L1-SINR for group-based beam reporting. We think the most benefit of L1-SINR reporting is to reflect inter-beam interference in group-based beam reporting scenario.
Support L1-SINR for new beam identification. In Rel-15, beam failure detection and candidate beam identification was agreed to be based on different performance measure due to some historical reason. We think harmonizing them is beneficial. We can also accept to revisit the possibility of using L1-RSRP for BFD.
In Section 3.1 proposal 5 below, the same discussion on L1-SINR support for SSB and CSI-RS is already discussed. We don’t need to duplicate the discussion. Suggest to remove it from draft proposal 6.
Draft Proposal 6: 
· Down-select one alternative where L1-SINR based beam measurement/reporting shall be applied
· Alt 1: Non-group based beam reporting
· Alt 2: Group based beam reporting
· Alt 3: Both non-group based beam reporting and group based beam reporting
· FFS: whether L1-SINR can be used for new beam identification
· On reporting content for L1-SINR based beam reporting,
· reporting of CRI and SSBRI is supported
· FFS: whether differential L1-SINR is supported
· FFS: whether L1-RSRP is reported
· FFS: maximum number of beams to be reported 
FFS: whether/how to define a rule for UE to select the beams to report for a reporting instance



3.3 Measurement mechanism 
The following proposals are related to measurement mechanism for L1-SINR/L1-RSRQ.
· [Huawei] Beam measurement and reporting of L1-SINR should consider dedicated interference measurement resources.
· [ZTE] In order to enable interference measurement, both CMR and IMR resources can be configured for L1-SINR measurement. FFS: providing additional 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.
· [Vivo] The RS resources can be configured or specified for L1-SINR interference measurement considering the following interferences: Inter-cell interference; Inter-beam interference within the cell.
· [LG] For L1-SINR measurement, reuse CSI-IM configuration defined for CSI acquisition.
· [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. 
· [Sony] RAN1 studies and, if necessary, specifies the measurement procedures which facilitate a UE to measure interference beams from neighbor cell(s). 
· [OPPO] Only wideband L1-RSRQ or L1-SINR is supported for beam management in Rel-16. Down-select between Alt.1 and Alt.2 based on solid evaluation results. (IMR vs. no IMR)
· [AT&T] Interference measurement can be included using additional report settings and/or resource settings for beam management.
· [Apple] Periodic ZP-IM-CSIRS shall be used for interference measurement, FFS aperiodic NZP-IM-CSIRS for advanced receiver.
· [Spreadtrum] Support dedicated interference measurement resource configuration, and NZP CSI-RS for IM of R15 CSI framework could be as the starting point.
· [Fraunhofer] Support at least CSI-IM resource configuration for L1-SINR beam measurement.
· [Ericsson] Further investigate the gains of L1-SINR measurement and reporting to identify scenarios where it brings substantial gains and to identify what measurement quantities and measurement resources that are needed to realize these gains 
· [Docomo] NR R16 supports interference measurement resource configuration for L1-SINR measurement for a UE by RRC signalling. The maximum number of configured interference measurement resources for a UE can be limited depending on the UE capability signalling. NR R16 defines a default interference measurement mechanism for L1-SINR. When a UE is not configured with interference measurement resources by RRC signalling, UE follows the default interference measurement definition for L1-SINR measurement.
· [Nokia] Clarify the merit of L1-SINR based inter-beam-interference reporting compared with Rel-15 baseline approach via simulations in different inter-beam-interference scenarios.

13 companies propose to define IMR resource, but 3 companies think more simulation results are needed. To decide whether IMR is needed, a simulation could be helpful. It is better to study and decide it later. 
Draft Proposal 7: 
· Down-select one alternative for interference measurement,
· Alt1: dedicated IMR is supported
· Alt2: dedicated IMR is not supported
· Companies are encouraged to provide simulation results for down-selection

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

	Docomo
	Alt. 1

	HW/HiSi
	Alt. 1

	vivo
	Alt. 1

	Ericsson
	We note that for L1-SINR measured on ap-CSI-RS, the actual REs where the CSI-RS is transmitted serves as a very good IMR: it is affected by PDSCH in neighbour cells. The gains with a dedicated IMR should be properly evaluated, and argued for. Note that a dedicated IMR provides improved performance only for very high SINR. 

	Convida Wireless
	Support the FL proposal, and also agree with Ericsson.

	Fujitsu
	Alt. 1

	LGE
	Alt. 1

	Lenovo/Motorola Mobility
	Alt. 1

	Nokia
	Share the same view with Ericsson.

	CATT
	Alt.1

	OPPO
	The decision should be based on solid simulation results. 

	ZTE
	Alt.1

	Sony
	Alt. 1

	Samsung
	If some type of L1-SINR ends up being supported, Alt1 is preferred.

	Qualcomm
	Support Alt. 1. Dedicated IMR is needed for accurate interference measurement, since actual interference may not be those on RS for L1-SINR measurement

	MediaTek
	Support Alt. 1



3.4 Proposals
The following is proposed based on companies’ input.
Proposal 3: 
· Support L1-SINR measured from SSB and CSI-RS
· Take L1-SINR specified in 38.215 as the baseline for L1-SINR definition
· Companies are encouraged to provide simulation results on how to measure/define L1-SINR, e.g. whether interference is measured from dedicated IMR
· Down-select one alternative where L1-SINR based beam measurement/reporting shall be applied
· Alt 1: Non-group based beam reporting
· Alt 2: Group based beam reporting
· Alt 3: Both non-group based beam reporting and group based beam reporting
· FFS: whether L1-SINR can be used for other beam measurement cases
· On reporting content for L1-SINR based beam reporting,
· Reporting of CRI and SSBRI is supported
· FFS: whether differential L1-SINR is supported
· FFS: whether L1-RSRP is reported
· FFS: maximum number of beams to be reported 
· FFS: whether/how to define a rule for UE to select the beams to report for a reporting instance
· Companies are encouraged to provide simulation results for the FFS part


 
