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Introduction
In RAN1 #98b meeting, the following agreements, working assumptions and conclusions on SCell BFR and L1-SINR based beam selection have been achieved. [1].
	Agreement
Regarding the LS from RAN2 on BFR for question 3:
Q3: Is there a case where the SR-like dedicated PUCCH resource for SCell BFR is not configured? If the SR-like dedicated PUCCH resource is not configured, one possible option being considered by RAN2 is that the UE follows the existing framework for requesting uplink resources when no uplink resources are available (i.e. performs CBRA on SpCell).
· RAN1’s response is YES. Additionally, it is agreed that there will be no further RAN1specification impact to address this issue. 
Send an LS to RAN2. The LS is endorsed in R1-1911587.

Agreement
For SCell BFR, reuse beam failure detection procedure specified in Rel-15, where the beam failure detection is performed per SCell.
· The “beam failure detection procedure specified in Rel-15” includes the procedure on beam failure detection for each beam failure instance, interval for beam failure instance and corresponding parameter, i.e. beamFailureInstanceMaxCount.
· The parameters related to BFD are configured per BWP per cell
· Note: BFRQ transmission timing and condition will be decided by RAN2 for simultaneous multiple SCells failure cases
· Include as part of LS to RAN2  to be draft by Yushu (Apple)


Agreement
· The new beam RS is mandatorily configured if SCell BFR is configured
· Include as part of LS to RAN2  to be draft by Yushu (Apple)

R1-1911598
The LS is endorsed in R1-1911619.

Working Assumption
In addition to previous agreement that PUCCH-BFR is configured in PCell/PSCell, it is also agreed that PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured
· For non-DC case, down-select one of the following alternatives in RAN1#99
· Alt1a: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· If more than 1 PUCCH-BFR resources are configured for a UE, UE can pick one of them to transmit BFRQ
· Alt1b: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· PUCCH-BFR resource is shared among the CCs belonging to the respective PUCCH group
· Alt2: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per UE
· The down-selection is based on the assumption of SR configuration behavior supported in current spec
The above PUCCH group refers to the existing PUCCH group description in TS38.213.

Agreement
At least for PDCCH, after K symbols after receiving response to step 2 MAC-CE, UE applies the new beam indicated in step 2 MAC-CE at least for the DL reception on the failed SCell if a new beam is identified.
· Applies for all CORESETs in the failed SCell
· FFS: Any other channel
· FFS: value of K

Agreement
· When PUCCH-BFR collides with SRS, the SRS should be dropped

Agreement
For maximum number of SCell BFD RS, support up to 2 BFD RS for per BWP without introducing additional UE capability
· FFS: whether to specify UE behaviour if number of configured CORESETs is more than 2

Agreement
For eMBB, when PUCCH-BFR collides with other PUCCH that does not carry SR, reuse the dropping/multiplexing rule specified in Rel-15 for collision handling between SR and other PUCCH except the case when PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1
· FFS: When PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1

Agreement
· The bit length is fixed to be 4 bits for differential L1-SINR
· The step size is fixed to be 1 dB for differential L1-SINR

Agreement
The value of k for L1-SINR to determine the priority value of CSI report equals to 0.

Agreement
For NZP-IMR based interference measurement, option 1a is supported
· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of N IMR(s), and they are 1:1 mapped
· For each SINR, interference is measured based on each associated NZP-IMR only
· UE may assume that the NZP CSI-RS resource for channel measurement and NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD’
· FFS: Whether QCL-TypeD can be configured to each NZP IMR
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer
· FFS: Additional support of option 2a (without RRC signalling impact)
Note: There is no consensus in RAN1 on the support of option 2b/2c (which introduces IMR index reporting for L1-SINR)

Conclusion
How to measure interference for L1-SINR from configured ZP/NZP IMR resources is up to UE implementation.

Agreement from email discussion [98b-NR-23]
For a CSI report, when reportQuantity is configured to be “ssb-Index-SINR” or “csi-SINR”, the value of O_CPU = 1. 
· Make the decision of Z and Z’ based on one of the following alternatives 
· Alt 1: 
· Z = Z3 + a fixed offset value, where the detail value is FFS
· Z’ = beamReportTimingforL1-SINR
· beamReportTimingforL1-SINR is separately reported from beamReportTiming for L1-RSRP
· Alt 2:
· Z = Z1
· Z’ = Z1’
· Z1 and Z1’ are selected from Table 5.4-2 in 38.214
· Alt 3:
· Z = Z3
· Z’ = Z3’
· Alt 4
· Z = N * Z3
· Z’ = N * Z3’
· N>1, FFS detailed value, e.g. N=2
· FFS: additional UE capability e.g. maximum number of total number of CMR/IMR for L1-SINR measurement across CCs within a slot.





In this contribution, we provide a summary on remaining issues on L1-SINR based beam selection as well as SCell beam failure recovery.
SCell BFR
SCell beam failure detection
In last meeting, there is one FFS point in one agreement on wheter/how to define a rule for UE to select the CORESETs to be monitored. 
	Agreement
For maximum number of SCell BFD RS, support up to 2 BFD RS for per BWP without introducing additional UE capability
· FFS: whether to specify UE behaviour if number of configured CORESETs is more than 2




There are the following alternatives:
If number of configured CORESETs is more than 2, for implicit BFR RS selection,
· Alt1: It is up to UE implementation to select BFD RS(s) based on the RS configured in TCI state for the CORESET in active BWP in current CC.
· Alt 2: UE determines the BFR RS for the corresponding CORESET based on the following rule:
· UE selects the CORESETs based on CORESET-poolIndex first (if configured), and then follows the selection rule for RLM RS
· Alt 3: Reuse the selection rule for RLM RS

FL recommendation: offline discussion.

Companies view and comments
	Company
	View

	OPPO, vivo, CATT, LGE, Sony, ASUS
	Alt 1

	ZTE, Apple, Samsung, MTK, Huawei, HiSilicon
	Alt 2

	Ericsson, Intel, Nokia/NSB, Lenovo/MM, Convida, DOCOMO, Panasonic, Qualcomm
	Alt 3

	Qualcomm
	Support Alt. 3. It is consistent with RLM and flexible as well. gNB can determine which CORESETs to monitor by configuring corresponding SS monitoring periods accordingly. 



Configuration of PUCCH-BFR
In last meeting, one working assumption has been agreed, which allows gNB to configure PUCCH-BFR in PUCCH-SCell. There are 3 alternatives for the detail PUCCH-BFR configuration.
	Working Assumption
In addition to previous agreement that PUCCH-BFR is configured in PCell/PSCell, it is also agreed that PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured
· For non-DC case, down-select one of the following alternatives in RAN1#99
· Alt1a: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· If more than 1 PUCCH-BFR resources are configured for a UE, UE can pick one of them to transmit BFRQ
· Alt1b: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· PUCCH-BFR resource is shared among the CCs belonging to the respective PUCCH group
· Alt2: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per UE
· The down-selection is based on the assumption of SR configuration behavior supported in current spec
The above PUCCH group refers to the existing PUCCH group description in TS38.213.




FL observation and recommendation: 11 companies support Alt1a, 10 companies support Alt1b and 5 companies support Alt2.

Proposal (Alt1a):
· For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· If more than 1 PUCCH-BFR resources are configured for a UE, UE can pick one of them to transmit BFRQ
· Note: “PUCCH group” above refer to existing PUCCH group defined in 38.213.

Companies view and comments
	Company
	View

	Vivo, Ericsson, Intel, Qualcomm, Xiaomi, Convida wireless, ZTE, Convida, APT, DOCOMO, AT&T
	Support Alt 1a

	Huawei, HiSilicon, CATT, Lenovo/Motorola, Sony, Samsung, Spreadtrum, LGE, Panasonic
	Support Alt 1b

	OPPO, Nokia/NSB, Asus, MTK
	Support Alt 2

	vivo
	Our understanding is that we don’t need to make a decision on this issue. We can just conclude that the configuration of PUCCH-BFR reuses SR configuration.
In Rel-15, the IE SchedulingRequestConfig is used to configure the parameters, for the dedicated scheduling request (SR) resources, where SR ID schedulingRequestId is included. In the IE SchedulingRequestResourceConfig, SR ID is indlcuded. The same SR ID can be associated with at least one resource. The SR configuration and transmission behaviour supported in current spec can be reused and new behaviour does not need to be introduced.

	OPPO
	Our view is also we do not need discuss that issue any more.
We shall first clarify what the term “PUCCH-BFR resource” means and then we can discuss how to configure it:
1. If “PUCCH-BFR resource” means the SR configuration for SCell BFR, then the UE can only be configured with up to one SR configuration for that in one cell group, according to the RAN2 agreement:
	Agreements:
1. The Scell beam failure detection is per cell.
1. Each DL BWP of a SCell can be configured with an independent SCell BFR configuration (the content is FFS)
1. One SR ID is configured for BFR within the same cell group.	Comment by Zhihua Shi: It seems only Alt.1b is aligned with RAN2 agreement
1. The SCell BFRQ MAC CE triggers a SCell BFRQ SR if there is no valid uplink grant which can accommodate the SCell BFRQ MAC CE.




2. If “PUCCH-BFR resource” means the PUCCH resource consisted in the SR configuration for SCell BFR, then we can look at the specification of SR configuration in RAN2:
As defined in 38.321 (and also 38.331): One SR configuration consists of a set of PUCCH resource for SR across different CCs and different BWP.  Each logical channel is associated with at most one SR configuration. Thus, the SR configuration for SCell BFR can also consist PUCCH resources in every BWP of PCell and/or PUCCH-SCells.  
So, to summary, it looks like we RAN1 do not need to discuss this issue any more. Because if the term “PUCCH-BFR resource” means SR configuration for SCell BFR, RAN2 already made agreement. And if the term “PUCCH-BFR resource” means the PUCCH resources configured in one SR configuration, the RAN2 specification (38.321 and 38.331) has clear specification on how to configure them.

	MTK
	Support Alt 2, PUCCH-BFR doesn’t have to be restricted by PUCCH grouping. BFRQ MAC CE can include the indices of all failed SCells (no matter which PUCCH group the SCell belongs to). If the gNB configure PUCCH-BFR per PUCCH group, the overhead for PUCCH-BFR would be increased. For Alt2, the gNB can configure PUCCH-BFR either on PCell or PUCCH-SCell according to the load of PUCCH.

	Qualcomm
	Support Alt. 1a, which allows UE to choose the most reliable PUCCH-BFR resource based on latest measurement and choose the available resource when the other is to be dropped due to collision. 



Collision handling between PUCCH-BFR and HARQ-ACK 
In last meeting, one agreement on collision handling between PUCCH-BFR and some PUCCH resources has been achieved. One remaining issue is the collision handling for the case when PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1.
	Agreement
For eMBB, when PUCCH-BFR collides with other PUCCH that does not carry SR, reuse the dropping/multiplexing rule specified in Rel-15 for collision handling between SR and other PUCCH except the case when PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1
· FFS: When PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1




Proposal (for discussion)
For eMBB, when PUCCH-BFR with a positive SR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1,
· Alt 1: Drop PUCCH-BFR
· Alt 2: Drop HARQ-ACK

FL observation: slightly majority view for Alt1 (13 companies) vs Alt2 (11 companies).

Proposal
· For eMBB, when PUCCH-BFR with a positive SR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1, PUCCH-BFR is dropped.

Companies view and comments
	Company
	View

	Ericsson, Intel, Nokia/NSB, Docomo, Qualcomm, CATT, Lenovo/MM, Convida, Samsung, DOCOMO, Panasonic
	Alt 1

	OPPO, Huawei, HiSilicon, ZTE, vivo, APT, LGE, CMCC, Asus, Sony, MTK
	Alt 2

	Qualcomm
	Support Alt. 1. If both PUCCH-BFR and A/N are for eMBB, then the motivation to prioritize PUCCH-BFR over A/N is not strong. Prefer to reuse existing rule for regular SR to simplify UE behavior. 



Collision handling between PUCCH-BFR and URLLC UCI
According to the guidance from RAN1 chairman, this issue would be handled in URLLC session.
BFR response
It has been agreed that there is no restriction for the MAC CE for beam failure recovery request. Therefore, currently such MAC CE can be carried by any PUSCH: dynamic-grant based PUCCH, configured-grant based PUCCH, MsgA PUSCH and Msg3 PUSCH. It has been agreed that the response to this MAC CE could be a DCI scheduling a new transmission with the same HARQ index as that used for MAC CE transmission. However, some PUSCH, e.g. MsgA PUSCH, and Msg3 PUSCH, does not have a HARQ process index, and there are some other ways to deliver the “ACK” for PUSCH defined in current spec, e.g. configured-grant based PUSCH.
Issue 2.6-1 (response to dynamic-grant based PUSCH)
· If the step-2 MAC CE is carried by a dynamic-grant based PUSCH, a timer is introduced, and UE can assume the MAC CE is decoded successfully if timer expires
· The timer should be reset if UE receives a DCI scheduling the retransmission for the PUSCH with the same HARQ process index

FL observation: most of companies raised concern for this proposal.

Companies view and comments
	Company
	View

	OPPO
	Support
We have agreed that the PDCCH in failed SCell would apply the qnew K symbols after UE receiving response for the step-2 MAC CE. Thus, the timing on “receiving response.” is not clearly specified yet.  For a PUSCH dynamically scheduled by DCI, we need to either (1) agree to mandate the gNB always send dummy DCI with toggled NDI for that MAC-CE or (2) define the UE behavior if we do not mandate the gNB to always send such a dummy DCI.

	Ericsson
	Don’t support. We already discussed this.

	CATT
	Don’t support. 

	ZTE
	Don’t support

	Nokia
	Don’t support

	Sony
	Don’t support

	Intel
	Don’t support

	Lenovo, Motorola Mobility
	Do not support.

	Convida
	Don’t support

	APT
	A timer is needed to avoid endless pending BFRQ of SCell BFR procedure in some cases. However, to assume the MAC CE is decoded successfully when the timer expires may let UE erroneously assume successful MAC CE even though the MACCE was not received by the NW.

	DOCOMO
	Don’t support

	Panasonic
	We do not support

	ASUS
	Share same view as APT’s. However, we believe RAN2 can handle it. 

	MTK
	Don’t support

	Huawei, HiSilicon
	We share similar view as OPPO and APT.

	Qualcomm
	This may not be needed. If no UL grant for same HARQ process is sent, UE will not retransmit step 2 MAC-CE by itself. So this timer may not have additional benefit. 



Issue 2.6-2 (response to configured-grant based PUSCH)
· [bookmark: _Hlk24369486]If the step-2 MAC CE is carried by a configured-grant based PUSCH, UE can assume the MAC CE is decoded successfully if configuredGrantTimer expires

FL recommendation: quick discussion to decide whether this has RAN1 spec impact, if not, this would be handled by RAN2.

Companies view and comments
	Company
	View

	OPPO
	Support
For the same reason for why, we need define the timing of “receiving gNB repose”, the UE and gNB needs that to identify the timing of “after K symbols”.
That shall be handled by RAN1 too because the timing information is used in 38.213 to describe the UE behavior on applying qnew on PDCCH of failed SCell.

	LGE
	This seems to be a RAN2 issue

	ZTE
	This issue depends on UE behavior when the prohibit timer for step-2 MAC-CE retransmission expires, which is on-going discussed in RAN2. It is suggested to be handled by RAN2, if required. 

	Nokia
	RAN2 issue.

	Sony
	The timer seems like RAN2 issue.

	Intel
	This should be a RAN2 issue.

	Lenovo/MM
	Leave it to RAN2.

	Convida
	Leave this issue to RAN.

	APT
	Similar comment as issue 2.6-1, to assume the MAC CE is decoded successfully when CG timer expires may let UE erroneously assume successful MAC CE even though the MAC CE was not received by the NW.
For configured grant case, another alternative is to follow the same rule as dynamic grant (i.e. an “ACK” signaling from NW).

	DOCOMO
	RAN2 issue

	Panasonic
	It is a RAN2 issue

	ASUS
	Not against this one, but it seems to be RAN2 issue

	Huawei, HiSilicon
	Seems better to discuss in RAN2

	Qualcomm
	This may not be needed. Normal CG procedure should be applicable to step 2 MAC-CE as well. If no UL grant for same HARQ process is sent, UE will not retransmit step 2 MAC-CE by itself anyway.



Issue 2.6-3 (response to MsgA PUSCH and Msg3 PUSCH)
· If the step-2 MAC CE is carried by MsgA PUSCH, UE can assume the MAC CE is decoded successfully if corresponding MsgB is received.
· If the step-2 MAC CE is carried by Msg3 PUSCH, UE can assume the MAC CE is decoded successfully if corresponding Msg4 is received.

FL recommendation: quick discussion to decide whether this has RAN1 spec impact, if not, this would be handled by RAN2.

Companies view and comments
	Company
	View

	OPPO, vivo
	Support
@ E/// and others:
Situation is different for the case when PUCCH-BFR is not configured. For such cases, the network has an explicit response in msg B and msg4. Why would the network need to send an additional UL grant after the msgB or msg4 just for the response purpose? 
For this open issue, we don’t understand the intention of choosing a way that consumes more overhead without any gains.

	Ericsson
	Don’t support. In our understanding, for UL transmission with UL grant in RA Response, HARQ process identifier 0 is used. Hence, the normal rule can be used.

	CATT
	Same view as Ericsson. 

	ZTE
	Same view as Ericsson

	Nokia
	agree with Ericsson, do not support.

	Sony
	If Ericsson is right on MsgA/Msg3 PUSCH, then no need to further specify.

	Convida
	Support. The corresponding MsgB/Msg4 acknowledges the successful reception of the MsgA/Msg3 and completes the random access procedure. This should complete also the BFR procedure.

	DOCOMO
	Same view with Ericsson

	Panasonic
	We do not support. We have a same view with Ericsson.

	ASUS
	We think the intention is good, but not sure whether it is an essential issue needed to be solved in last meeting. 

	OPPO
	Same reason for why we need define the timing accurately if we allow step-2 MAC CE is carried in Msg3 or msgA.

	MTK
	Don’t support

	Huawei, HiSilicon
	Similar view as Ericsson.

	Qualcomm
	This can wait till 2-step RACH procedure is completed, including corresponding HARQ process ID. In addition, Msg3 has HARQ process ID of 0. 
•	321: Each HARQ process is associated with a HARQ process identifier. For UL transmission with UL grant in RA Response, HARQ process identifier 0 is used.



Value of K to apply new beam
In last meeting, it has been agreed that after K symbols after UE receives the response to step 2 MAC CE, UE should apply the new beam to all the CORESETs. The value of K is one open issue.
Proposal for discussion
· Alt 1: The value of K to apply the newly identified beam to all the CORESETs after UE receives response to step 2 MAC CE is 28.
· Alt 2: The value of K to apply the newly identified beam to all the CORESETs after UE receives response to step 2 MAC CE is 0.
· Alt 3: The value of K to apply the newly identified beam to all the CORESETs after UE receives response to step 2 MAC CE is based on timeDurationForQCL
· If timeDurationForQCL is not supported, K=28
· Alt 4: The value of K to apply the newly identified beam to all the CORESETs after UE receives response to step 2 MAC CE is 28, if the SCS for the failed SCell and the response receiving cell is the same
· For the case of different SCS, K = M+28, where M = {4, 4, 8, 12} for SCS = 15, 30, 60, 120 kHz respectively

FL observation: clear majority view to support Alt1.

Proposal (Alt1):
· The value of K to apply the newly identified beam to all the CORESETs after UE receives response to step 2 MAC CE is 28.

Companies view and comments
	Company
	View

	OPPO, ZTE, vivo, CATT, Samsung, Sony, Lenovo/MM, Panasonic, Huawei, HiSilicon
	Alt 1

	Ericsson
	Alt 2. Alt1 is OK too

	Intel
	Alt 3

	Qualcomm
	Alt 4. Beside beam switch latency, extra PDCCH processing delay is needed when SCS is different and can reuse the value agreed for xCarrier scheduling for both PDSCH and A-CSI-RS.

	vivo
	We would like to clarify that the K symbols is counted based on the numerology of the carrier UE receives the responses.

	Convida
	Alt 1 or Alt 2

	DOCOMO
	Alt 1 or Alt 2

	MTK
	Alt 1 or Alt 3



QCL assumption for PDSCH after BFR is successful
There is one open issue on whether the newly identified beam could be applied to other channel after UE receives the BFR response based on the agreement below.
	Agreement
At least for PDCCH, after K symbols after receiving response to step 2 MAC-CE, UE applies the new beam indicated in step 2 MAC-CE at least for the DL reception on the failed SCell if a new beam is identified.
· Applies for all CORESETs in the failed SCell
· FFS: Any other channel
· FFS: value of K




Proposal
· For PDSCH, after K symbols after receiving response to step 2 MAC-CE, UE applies the new beam indicated in step 2 MAC-CE at least for the DL reception on the failed SCell if a new beam is identified.

FL observation: 8 companies support the proposal and 11 companies raise concern.

Companies view and comments
	Company
	View

	OPPO, ZTE, vivo, Sony, Ericsson, Huawei, HiSilicon
	Support

	CATT
	Do not support. No need to introduce new UE behavior in Rel.16.  
· For PDSCH TCI-presentinDCI = ON, UE should follow NW-provided beam, e.g. Rel.15 rule. (Note this may be physically equivalent to qnew, but this is left to NW implementation without spec change).
· For PDSCH TCI-presentinDCI = OFF, PDSCH will anyway continue to follow scheduling PDCCH or lowest CORESET  (Rel.15 rule). No new UE behavior is needed. 

	LGE
	Same view as CATT. We don’t see the necessity of this as we discussed and concluded during Rel-15.

	Nokia
	Do not support, follow rel15.

	Intel
	Agree with CATT

	Lenovo/MM
	Agree with CATT

	Convida
	Agree with CATT, but with the following modification:
· For PDSCH TCI-presentinDCI = ON, UE should follow NW-provided beam, but one TCI codepoint is set to correspond to the new beam, if identified.
The DCI may indicate one out of 8 TCI states, but there may be up to 64 candidate beams, so none of the 8 TCI states may be operational.

	APT
	Same view as CATT. The system works fine without further agreement.

	Samsung
	Do not support. While there is some technical merit to this proposal (e.g. additional flexibility for configuring PDSCH and PDCCH beams), this proposal is not that critical considering the amount of time left for Rel.16. 

	Panasonic
	This proposal is not necessary. After BFR was successful, UE just follows a normal beam management specified in Rel-15, such as internally UE-side beam adjustment.

	MTK
	Don’t support, Same view as CATT

	Qualcomm
	Support the extension to PDSCH. Need to consider the PDSCH TCI state when it is not following the CORESET TCI state when scheduling offset > beam switch latency threshold



Spatial relation assumption for PUCCH and SRS after BFR is successful
There are some proposals to apply the newly identified beam to PUCCH and SRS for codebook/non-codebook after UE receives the response to the SCell BFR.
Proposal 
· After K symbols after receiving response to step 2 MAC-CE, UE applies the new beam indicated in step 2 MAC-CE for UL transmission on the failed SCell if a new beam is identified, including the following channels
· PUCCH
· SRS for codebook
· SRS for non-codebook 
· SRS for antenna selection

FL observation: 12 companies support the proposal and 6 companies raise concern.

Companies view and comments
	Company
	View

	OPPO, ZTE, vivo, Ericsson, Qualcomm, Intel, Samsung, Huawei, HiSilicon
	Support

	Nokia/NSB
	Support PUCCH

	CATT
	Do not support
For UL, similar to PDSCH, UE should follow Rel.15 rule without new BM procedure. DL/UL beam correspondence may not hold and DL qnew is not a good indication of UL beam. When beam correspondence holds, UE should continue to follow Rel.15 behavior. 
We note this is different than Rel.15 PCell where UL beam is replaced by RACH beam after UL beam sweeping. For SCell, there is neither RACH nor UL beam sweeping during BFR, so overwriting is baseless. 


	LGE
	Not support. Unclear why SRS configured in the failed SCell should be taken care of (as DL is already broken so that no DL/UL grant can be properly delivered). Note that even for PUCCH, almost all SCells (except for PUCCH-SCell in CA case) cannot be configured with any PUCCH.

	Sony
	Support to apply the new beam for PUCCH and SRS only when beam correspondence holds.

	Convida
	Not support.

	APT
	No support. Similar view as CATT, we do not see the necessity of the proposal.

	DOCOMO
	Not support. 
At least the case when UE applies the default spatial relation should be excluded, otherwise UE behavior conflicts whether UE should assume “the default spatial relation” or UE should assume “the new beam identified”. When UE applies the default spatial relation (following to QCL of CORESET), no need to define QCL for UL, because the default spatial relation can be automatically updated by the update of QCL for PDCCH after BFR. 

	Panasonic
	After BFR was successful, beam adjustment can be done internally within the UE side and UE uses this spatial Rx info for the UL. This was specified in Rel-15 for a normal beam management. Therefore, we support to follow Rel-15 behavior. This proposal is not necessary.

	Qualcomm
	Support the extension to UL channels as well, if they have spatial relation configured. If spatial relation is not configured, the default SRS/PUCCH beam follows the agreement



QCL/spatial relation assumption for CA case
Since some CCs could share the same QCL assumption, there is one proposal to apply the new beam for the agreed channel not only for the failed CC but also for other CCs that are within the same simultaneousTCI-CellList. 
Proposal
· After K symbols after receiving response to step 2 MAC-CE, UE applies the new beam indicated in step 2 MAC-CE for the agreed channel on the failed SCell and other cells within the same simultaneousTCI-CellList, if a new beam is identified

FL observation: 2 companies supports the proposal and 7 companies raise concern.

Companies view and comments
	Company
	View

	ZTE
	Support
@Ericsson and LGE. The beam failure is declared per SCell, which does not mean that any SCell can be configured with this recovery procedure. Considering these CORESETs within the simultaneousTCI-CellList should always be provided with the same TCI(s), the all corresponding CORESETs should be updated straightforwardly, once receiving gNB response.

	Ericsson
	Don’t support. Beam failure is declared per SCell

	CATT
	Do not support. Other SCell may work just fine.  

	Nokia
	Support. 

	Sony
	Don’t support. Agreed with Ericsson that for the SCell(s) in simultaneousTCI-CellList but not in failure, there is no need to update its beam. If the SCell(s) fails, there is other way specified to apply new beam. 

	Convida
	Don’t support.

	Samsung
	Do not support. This is mainly signaling optimization for a corner case, e.g. when a group of CCs/cells may share BF events. As Ericsson pointed out, BF is declared per cell.

	OPPO
	DO not support
Beam failure is detected per SCell and is based on BLER that depends on both interference and beam quality. One SCell fails and other SCell could work well.
Furthermore, the CORESETs in the are indicated with the same TCI-state ID, not the same TCI-state.

	Huawei, HiSilicon
	First it should be discussed whether there is only one BFR procedure among the CCs within the same simultaneousTCI-CellList first.

	Qualcomm
	It may not be needed. Whether the reset beam is applied to other CCs should be decided by gNB, No need to always reset beam for all CCs, especially when most of them are still working. 




 Condition to stop BFR procedure
There is one proposal that BFR procedure should be stopped when the SCell is deactivated.
Proposal:
· The on-going BFR procedure is stopped upon the deactivation of the associated SCell.

FL observation: majority’s view is either not to support it or handle this by RAN2. Offline discussion to conclude whether to support it or leave it to RAN2.

Companies view and comments
	Company
	View

	OPPO
	Support
We shall make conclusion about that. RAN1 is involved in this issue because PHY layer detects the BFD RSs and generates the beam failure instances periodically.  The BFD RS for one SCell could be in another CC. When one SCell is deactivated, the BFD RS for it could be still transmitted in other CC. In that case, the UE needs to stop monitoring them and stop generating beam failure instance for the deactivated SCell.

	Ericsson
	Don’t support. If the SCell has failed, the UE should report that. OK to stop BFD, though.

	CATT
	Don’t support. For those UE who choose to do this, no need to explicitly capture it in specification. 

	LGE
	Technically we support this. We think that this should be captured in spec. as this is relevant to BFI counting and BFRQ retransmission behaviors at least. This issue, however, may also correspond to RAN2 area.

	ZTE
	The on-going BFR procedure is NOT a clear terminology, from spec perspective. From our perspective, the related pending SR for recovery should be cancelled when the Scell is deactivated. But, this seems to be a RAN2 issue.

	Nokia
	Support. And agree with ZTE that this RAN2 issue.

	Sony
	Support. If a SCell is to be deactivated a UE, then it seems not necessary for the UE to go through the BFR procedure. In addition, we also agree with LGE that BFR counting and BFRQ Re-Tx can be left to RAN2 to handle. 

	Convida
	Agree that this seems to be a RAN2 issue. 
Also agree with Ericsson that the UE can stop performing BFD if the SCell is deactivated, so that the SCell and BFD-RS stop counting towards the corresponding UE capabilities.

	APT
	Support. BFR procedure is not needed anymore while the corresponding SCell is deactivated. Furthermore, as also pointed out by ZTE, the pending SR for BFR and the triggered BFR MAC CE could also be canceled accordingly. The details could be discussed in RAN2.

	Samsung
	We are fine to support this. While the majority of BFR latency may come from BFD, ability to terminate BFR at any point of the overall procedure can potentially reduce latency. 

	DOCOMO
	We think RAN2 can discuss this issue

	Panasonic
	This proposal it is not clear. Basically, when SCell is deactivated, the ongoing operation on this SCell, if any, is aborted, but PCell is still serving. So, the UE can report beam failure of this SCell via PCell if the beam failure has been identified. We agree this is a RAN2 issue.

	ASUS
	It should be RAN2 issue. And in our view, it could be UE implementation. 

	Huawei, HiSilicon
	[bookmark: OLE_LINK71]Leave to RAN2.

	Qualcomm
	It can be up to UE implementation. 



 Power deduction for PUCCH-BFR
There is one open issue on the power deduction priority for PUCCH-BFR for CA/DC case when total transmission power exceeds the maximum transmission power, as the following text in 38.213.
	The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. 
-	PRACH transmission on the PCell
-	PUCCH transmission with HARQ-ACK information and/or SR or PUSCH transmission with HARQ-ACK information
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information or CSI
      -    SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell




Proposal:
· For the prioritization of transmission power deduction, the priority of PUCCH-BFR is the same as PUCCH transmission with HARQ-ACK information and/or SR

FL observation: no company raised concern for the proposal.

Companies view and comments
	Company
	View

	ZTE, Apple, Ericsson, CATT, Nokia/NSB, Sony, Lenovo/MM, vivo, Convida, Samsung, DOCOMO, Panasonic, MTK, Huawei, HiSilicon
	Support

	Qualcomm
	Support the proposal to simplify UE behaviour



 Condition to skip PUCCH-BFR
RAN1 has sent one LS to confirm that PUCCH-BFR can be skipped as follows. One open issue is the exact condition to skip the PUCCH-BFR.
	Q2: If the UE already has the UL grant on serving cell(s) on which BFR MAC CE can be transmitted based on the answer to question 1, is the UE still required to transmit SR-like indication for BFR?
R2: In this case, UE is not required to transmit SR-like indication for SCell BFR.



There can be the following alternatives:
· Alt 1: When there is a PUSCH overlapping with PUCCH-BFR, PUCCH-BFR is dropped and UE can transmit step 2 MAC CE by PUSCH directly
· Alt 2: After UE declares beam failure, if there is a known PUSCH opportunity before slot n+K, , where slot n includes the resource for PUCCH-BFR, UE can skip the step 1 PUCCH.

FL observation and recommendation: 2 companies support Alt1, 8 companies support Alt2 and 8 companies think this should be discussed in RAN2. Offline discussion is recommended.

Companies view and comments
	Company
	View

	Intel
	Alt 1

	Apple
	Alt 2

	Ericsson
	Alt 2. 

	LGE
	Neither Alt1 nor Alt2. 
Unclear the necessity of making any decision in RAN1 on this issue as BFD declaration and corresponding BFRQ (re)transmission will be specified in MAC spec. RAN2 decided to use an SR configuration for BFRQ configuration. In our understanding, this means that BFR MAC-CE transmission procedure will follow existing BSR(buffer status report) MAC-CE transmission procedure including the procedure when no BFR/SR-PUCCH is available (e.g. when BSR MAC-CE is triggered and when SR-PUCCH is available, UE do… , otherwise, UE do…. ).

	ZTE
	Alt1 in principle, where the UE behavior of “dropping PUCCH-BFR” is incorrect from spec perspective. 
Notes that it has been agreed in RAN2 as follows. The benefits for the RAN1 enhancement about the timeline seems to be unclear.
	The SCell BFRQ MAC CE triggers a SCell BFRQ SR if there is no valid uplink grant which can accommodate the SCell BFRQ MAC CE.




	Nokia
	Discuss in RAN2.

	Sony
	Alt.2.

	Lenovo/MM
	Alt 2. 

	vivo
	We are more inclined for Alt 2. But we also think RAN2 might be the appropriate place to discuss this issue. 

	Convida
	Alt 2.

	APT
	No spec change. As LGE commented, this is RAN2 issue. Further, based on RAN2 agreement cited by ZTE, the issue does not seem to exist from RAN1 perspective.

	Samsung
	Alt2: skipping (instead of dropping) doesn’t impose additional complexity but at the same time reduces PUCCH resource wastage. 

	DOCOMO
	Alt. 2

	Panasonic
	It is up to RAN2.

	ASUS
	Share similar view with LGE. It is similar case when UE handles normal SR triggering vs (incoming) available UL resource. It is UE implementation to decide whether there is available UL resource, and to trigger normal SR triggering, if determined no available UL resource by UE. We believe it could be also applied for PUCCH-BFR. 

	OPPO
	Discuss it in RAN2.
It shall follow the SR triggering procedure specified in RAN2. We do not need discuss it here.

	MTK
	Similar view as LGE, Not necessary to define any new rules. Reuse the existing SR triggering/cancelling condition

	Huawei, HiSilicon
	Seems a RAN2 issue. 

	Qualcomm
	Support Alt. 2, which reduces the PUCCH-BFR transmissions compared with Alt. 1



 Collision handling between PUCCH-BFR and PUCCH carrying SR(s)
There is one proposal to handle the collision between PUCCH-BFR and other eMBB SR. 
Proposal:
· For the eMMB scenario, if one PUCCH-BFR carrying LRR and K PUCCHs carrying K SRs collide with other PUCCH carrying HARQ/ACK or CSI in a resource using PUCCH format 2, 3 and 4, the Rel-15 rule defined for multiplexing K+1 SRs is used.
· Positive LRR is prioritized over positive SR(s) for UCI transmission.
FL recommendation: the wording is still unstable. Offline discussion is recommended.

Companies view and comments
	Company
	View

	LGE, [ZTE], Intel, [Sony], Samsung, OPPO, Huawei, HiSilicon
	Support

	APT
	No support. Current RAN1 spec considers SR and LRR the same for UCI reporting. PUCCH-BFR follows SR configuration. In this sense, when there is PUCCH format 2/3/4, all SRs (including PUCCH-BFR) are included in the original K configurations. There seems no need to take care of the PUCCH-BFR separately by RAN1 in this regard.

	Qualcomm
	Support, except that “Positive LRR is prioritized over positive SR(s) for UCI transmission” can be handled in RAN2, i.e. no RAN1 impact




L1-SINR based beam selection
Value of Z and Z’
In email discussion [98b-NR-23], several alternatives on the value of Z and Z’ for L1-SINR report have been identified.
	Agreement from email discussion [98b-NR-23]
For a CSI report, when reportQuantity is configured to be “ssb-Index-SINR” or “csi-SINR”, the value of O_CPU = 1. 
· Make the decision of Z and Z’ based on one of the following alternatives 
· Alt 1: 
· Z = Z3 + a fixed offset value, where the detail value is FFS
· Z’ = beamReportTimingforL1-SINR
· beamReportTimingforL1-SINR is separately reported from beamReportTiming for L1-RSRP
· Alt 2:
· Z = Z1
· Z’ = Z1’
· Z1 and Z1’ are selected from Table 5.4-2 in 38.214
· Alt 3:
· Z = Z3
· Z’ = Z3’
· Alt 4
· Z = N * Z3
· Z’ = N * Z3’
· N>1, FFS detailed value, e.g. N=2
· FFS: additional UE capability e.g. maximum number of total number of CMR/IMR for L1-SINR measurement across CCs within a slot.




This issue may be related to the maximum number of CMRs that can be configured for a report instance.

Issue 3.1-1: (maximum number of CMRs that can be configured for a report instance)
Define N_max to be the maximum number of CMRs that can be configured for a L1-SINR report, 
· Alt 1: N_max = 32
· Alt 2: N_max = 64
· Note: Corresponding UE capability will be discussed in UE capability session

FL observation and recommendation: 3 companies support Alt1 and 11 companies support Alt2.
Proposal (Alt2):
· The maximum number of CMRs that can be configured for a L1-SINR report is 64.

Companies view and comments
	Company
	View

	Apple
	Alt 1

	Ericsson
	Don’t support Alt1. Stay with 64. UE capabilities can be used to limit complexity. 

	LGE
	Alt 2. Prefer to align the maximum value for both L1-RSRP and L1-SINR.

	CATT
	Alt 2.  

	ZTE
	Alt 2.

	Nokia
	Share same view with Ericsson

	Sony
	Support Alt.1, since the complexity of calculating L1-SINR is higher than that of L1-RSRP. 

	Lenovo/MM
	Alt 2.

	Samsung
	Alt2

	DOCOMO
	Don’t support Alt. 1. Support Alt. 2

	MTK
	Alt 2

	Huawei, HiSilicon
	Alt 2

	Qualcomm
	Alt 1



Issue 3.1-2: (Value of Z and Z’)

FL recommendation: Down-select online based on the following proposal. According to FL’s understanding the latency is Alt4 > Alt1 > Alt2 > Alt3. 
Proposal
· For a CSI report, when reportQuantity is configured to be “ssb-Index-SINR” or “csi-SINR”, make the decision of Z and Z’ based on one of the following alternatives 
· Alt 1: 
· Z = Z3 + a fixed offset value, where the detail value is FFS
· Z’ = beamReportTimingforL1-SINR
· beamReportTimingforL1-SINR is separately reported from beamReportTiming for L1-RSRP
· Alt 2:
· Z = Z1
· Z’ = Z1’
· Z1 and Z1’ are selected from Table 5.4-2 in 38.214
· Alt 3:
· Z = Z3
· Z’ = Z3’
· Alt 4
· Z = N * Z3
· Z’ = N * Z3’
· N>1, FFS detailed value, e.g. N=2

Companies view
	Company
	View

	Fujitsu, LGE
	Alt 1

	OPPO, Ericsson, Sony, Spreadtrum, Apple, MTK
	Alt 2

	ZTE, vivo, Intel, Qualcomm, Ericsson, CATT, Nokia/NSB, Samsung
	Alt 3

	Huawei, HiSilicon, Fujitsu, LGE, MTK
	Alt 4



Comments
	Company
	View

	LGE
	Strong concern on Alt 3 as it will degrade the legacy L1-RSRP performance. It is because Z3/Z3’ values are determined by UE reported capabilities beamReporttiming and beamSwitchingtiming. If Alt3 is adopted, Rel-15 UE will report these values based on L1-RSRP reporting but Rel-16 UE will report larger capability values as L1-SINR requires more time than L1-RSRP. As a result, Rel-16 UEs will have worse performance than Rel-15 UEs w.r.t. the legacy L1-RSRP reporting.

	ZTE
	Considering that there is a large latency for beam indication/activation, e.g., 3ms after transmitting HARQ-ACK, the latency of beam reporting is not a serious issue for system performance. But, the increase of system complexity should be fully considered, if there are two different timelines for L1-SINR and L1-RSRP reporting, which have the same purpose for beam reporting.

	OPPO
	We support Alt2
· Since the CMR and IMR (ZP IMR, or NZP IMR) may be not in the same symbol, we can see that Z should be larger than X3+KB1 (take µ=2 for example) for the case illustrated in the following figure. Thus, the computation time Z3 is not sufficient for L1-RSRP. 
· Xi is only defined for L1-RSRP. The computation of L1-SINR will be more complicated than that of L1-RSRP due to the additional measurement of interference. Thus Z3’=Xi is not sufficient for L1-SINR. 
· Based on the above observations, it is obvious that a relaxed processing time compared to Z3/Z3’ is required for L1-SINR. We share the same view as Ericsson that Z1/Z1’ of CSI computation delay requirement 2 is sufficient for L1-SINR. Thus we suggest to reuse it as a simple choice with little standardization effort.
· beamReportTiming (Xi) indicates the number of OFDM symbols between the last symbol of SSB/CSI-RS and the first symbol of the transmission channel containing beam report
· beamSwitchTiming(KBi)  Indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission.



	MTK
	Same view as LGE (Strong concern on Alt 3)

	Huawei, Hisilicon
	Comparing to L1-RSRP measurement, the number of measured resource is larger leading to larger computational complexity. Hence, the computation time should be extended.



Interference measurement for group-based beam report
There is one proposal to measure interference from the CMR associated with the other reported CRI additionally for group-based beam reporting, which can be used to reflect the inter-beam interference.
Proposal:
· For group based L1-SINR report, interference can be measured based on the CMR associated with the other CRI additionally.

FL observation: 3 companies support the proposal and 7 companies raise concern. 

Companies view and comments
	Company
	View

	OPPO, Huawei, HiSilicon
	Support

	Ericsson
	Don’t support – no improvements for group-based at this point in time.

	CATT
	Don’t support. Our understanding is that interference measurement behavior on NZP-IMR is undefined (agreement in Chongqing). Given such it is unclear how this proposal works. 

	LGE
	Agree with Ericsson and CATT.

	ZTE
	Considering the incomplete part in current draft in TS 38.314, the following clarification for group based reporting in L1-SINR should be made.
Proposals:
· The group criteria for L1-RSRP reporting is reused for group-based L1-SINR reporting
· (Informative) For group based L1-RSRP reporting, UE shall report in a single reporting instance two different CRI or SSBRI for each reporting setting, where the 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. 

	Nokia
	Do not support. The proposed interference measurement resource configuration is not according to agreements.

	Sony
	Do not support and agree with CATT.

	Lenovo/MM
	Do not support. Our understanding of is that the L1-SINR measures CMR-IMR as a pair.  Interference from different NZP-IMR are not transmitted at the same time, so they should not both be included. 

	Samsung
	Do not support as the benefit is unclear 

	Huawei, HiSilicon
	Which 2 CMRs can be received simultaneously by UE is unknown when gNB configures IMR set for L1-SINR reporting. The dedicated IMR configured for CMR can only be used for inter-cell interference measurement. In such a case, the other CMR that can received simultaneously should be assumed as IMR for inter-beam interference measurement. 

	Qualocmm 
	Not support, no further optimization on this feature



Quantization of differential L1-SINR
There is one proposal to support to reserve 1 state to indicate the absolute L1-SINR is out-of-range for a differential L1-SINR report, which can be used to report whether the absolute L1-SINR for a beam is out-of-range when the differential L1-SINR is out of range.
Proposal:
· For quantization of differential L1-SINR for a beam, 1 state is used to indicate the L1-SINR for this beam is out of range.

FL observation: 3 companies support the proposal and 5 companies raise concern. 

Companies view and comments
	Company
	View

	OPPO
	Support

	Ericsson
	Don’t support – stay with differential reporting

	CATT
	Don’t support. (May change position if significant performance gain is shown)

	Sony
	Don’t support. 

	DOCOMO
	Not support. No need to reserve 1 state to indicate out of range.

	Huawei, HiSilicon
	Support

	Qualcomm
	Prefer no such state, i.e. same format as differential RSRP report



NZP+ZP IMR based SINR
There is one working assumption on the NZP+ZP IMR based SINR, which has been captured in 38.214 as follows:
	[bookmark: _Hlk23668618]For L1-SINR measurement:
-	<uncorrelated text omitted>
-	[When three Resource Settings are configured, the first one Resource Setting (given by higher layer parameterresourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS. The second one (given by either higher layer parameter csi-IM-ResourcesForInterference) is for interference measurement performed on CSI-IM, where each NZP CSI-RS resource set for channel measurement is associated with one CSI-IM resource for interference measurement. The Third one (given by higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on 1 port NZP CSI-RS with density 3 REs/RB.]




· Alt1: Confirm the working assumption to support NZP+ZP IMR based L1-SINR and adopt the following text proposal for 38.214:
· “[When three Resource Settings are configured, the first one Resource Setting (given by higher layer parameterresourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS. The second one (given by either higher layer parameter csi-IM-ResourcesForInterference) is for interference measurement performed on CSI-IM, where each NZP CSI-RS resource set for channel measurement is associated with one CSI-IM resource for interference measurement. The Third one (given by higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on 1 port NZP CSI-RS with density 3 REs/RB.]”
· Alt 2: Do not confirm the working assumption to support NZP+ZP IMR based L1-SINR and adopt the following text proposal for 38.214:
· “[When three Resource Settings are configured, the first one Resource Setting (given by higher layer parameterresourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS. The second one (given by either higher layer parameter csi-IM-ResourcesForInterference) is for interference measurement performed on CSI-IM, where each NZP CSI-RS resource set for channel measurement is associated with one CSI-IM resource for interference measurement. The Third one (given by higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on 1 port NZP CSI-RS with density 3 REs/RB.]”

FL observation and recommendation: 8 companies support Alt1 and 7 companies support Alt2. Make a decision online. 

Companies view and comments
	Company
	View

	Huawei, HiSilicon, ZTE, Fujitsu, Sony, Spreadtrum, Futurewei, AT&T
	Alt 1

	CATT, Samsung, Nokia/NSB, LGE, MTK, Qualcomm
	Alt 2



QCL indication for NZP-IMR
In last meeting, there was one FFS on whether QCL indication can be provided for NZP-IMR as follows:
	Agreement
For NZP-IMR based interference measurement, option 1a is supported
· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of N IMR(s), and they are 1:1 mapped
· For each SINR, interference is measured based on each associated NZP-IMR only
· UE may assume that the NZP CSI-RS resource for channel measurement and NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD’
· FFS: Whether QCL-TypeD can be configured to each NZP IMR
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer
· FFS: Additional support of option 2a (without RRC signalling impact)
Note: There is no consensus in RAN1 on the support of option 2b/2c (which introduces IMR index reporting for L1-SINR)




There is one proposal to clarify whether one NZP CSI-RS resource ID can be configured in a CMR set for one CSI report and in an IMR set for another CSI report. 

Issue 3.5-1: (Clarification of CMR/IMR configuration)
· Alt 1: One NZP CSI-RS resource ID can be configured in a CMR set for one CSI report and in a IMR set for another CSI report.
· Alt 2: One NZP CSI-RS resource ID cannot be configured in a CMR set for one CSI report and in a IMR set for another CSI report.

FL observation: clear majority view to support Alt1. 
Proposal (Alt1):
· For L1-SINR report, one NZP CSI-RS resource ID can be configured in a CMR set for one CSI report and in a IMR set for another CSI report.

Companies view and comments
	Company
	View

	Ericsson, CATT, LGE, ZTE, Sony, Intel, Lenovo/MM, Samsung, OPPO, MTK, Huawei, HiSilicon
	Alt 1.

	vivo
	Could anybody clarify the UE behavior for UE measure the NZP CSI-RS as both CMR and IMR? TDM measured?

	Qualcomm
	Support Alt. 1, which is the Rel-15 behavior.



3.5-2: (QCL typeD indication for NZP IMR)
· Alt 1: QCL-TypeD can be configured to each NZP IMR
· Note: The UE apply the QCL-TypeD configured to the CMR on the associated NZP IMR when measuring interference 
· Alt 2: QCL-TypeD cannot be configured to each NZP IMR

FL recommendation: offline discussion. 

Companies view and comments
	Company
	View

	ZTE, vivo, LGE, Sony, OPPO (with the note)
	Alt 1

	Samsung
	Alt 2, there is no benefit from Alt1 since interference emulation is not a legible use case

	Lenovo/MM
	We support Alt 1, with the understanding is that QCL-Type D can be configured for NZP-CSI-RS, and will be used when the NZP-CSI-RS is used for CMR. When the same NZP-CSI-RS is used as NZP-IMR, UE will use the QCL-TypeD of the corresponding CMR (the CMR and NZP-IMR are configured as pairs) to measure the interference from the NZP-IMP.

	Huawei, HiSilicon
	Support Alt 2. It was agreed that CMR and IMR should be QCLed for L1-SINR report, therefore QCL assumption of this CSI-RS resource is known to UE and there is no need for additional QCL indication for the same CSI-RS resource.

	Qualcomm
	Support Alt. 2, which is current spec behavior


Comment by LGE: If Alt1 is agreed, further clarification is needed on whether the configured QCL-D RS of NZP IMR should always be QCLed with the QCL-D RS of the associated CMR by network configuration or not. 
Companies view and comments
	Company
	View

	ZTE
	The following two issues should be considered
· Besides Type-D RS, whether QCL Type-A can be configured for NZP-IMR?
· If yes, how the TCI state can be configured for sp/ap-NZP-IMR?
In our views, besides the QCL-TypeD, QCL-TypeA is also necessary for the NZP-IMR reception. Therefore, the NZP-IMR should be configured with TCI state.
· For semi-persistent NZP-IMR, the TCI state is provided by the MAC-CE for SP CSI-RS/CSI-IM resource set activation, and the one more field to indicate the SP NZP-IMR resource set ID is necessary.
· For aperiodic NZP-IMR, the QCL assumption for the aperiodic NZP-IMR is provided by TCI state list associated with an aperiodic CSI triggering state, i.e., for CMR. 

	Nokia/NSB
	We agree with ZTE that it would be beneficial from system perspective  to consider IMR association with current DL beam indication framework.

	OPPO
	We shall allow configuring QCL-TypeD to an NZP CSI-RS resource that is configured as NZP IMR in one L1-SINR reporting because the NZP CSI-RS resource can also be used in other purpose, for example L1-RSRP or TCI-state
However, the essential issue here is: in one particular L1-SINR reporting, what the UE shall do with the QCL-TypeD configured to one NZP IMR: To measure one L1-SINR, the UE shall use the same Rx beam to measure one CMR and the associated NZP IMR.  To support that implementation, one choice is the CMR is QCLed with the NZP CMR with QCL-TypeD. That apparently impose too much limitation on system implementation. Furthermore, the NZP CSI-RS configured as IMR in one L1-SINR reporting can also be used as CMR in other CSI reporting, the QCL-TypeD configured to that NZP CSI-RS is the “best Rx beam” for it, which apparently shall not be the Rx beam used to measure interference from it.



Report content for repetition=on
There are some proposals to define a rule for UE to select the report content for a L1-SINR report based on the configuration of repetition=on.
· Alt 1: For L1-SINR report, when CMR set is configured with repetition ‘on’, if the dedicated IMR set is configured with repetition ‘on’, UE does not report CRI, if the dedicated IMR set is configured with repetition ‘off’ or not configured with repetition parameter, CRI(s) is reported along with L1-SINR.
· Alt 2: For L1-SINR report, the CMR and IMR should be configured with the same value for parameter repetition.
· UE only reports L1-SINR when repetition is set to “on” and reportQuantity is set to ‘L1-SINR’;
· For the case when reportQuantity is set to ‘none’, UE does not report anything;
· Alt 3: The IMR resource set cannot be configured with repetition parameter.
· Alt4: the UE reports CRI/L1-SINR if reportquntity is set to be “cri-sinr” not matter what the repetition is set to.

FL recommendation and observation: no clear majority view. Offline discussion is needed. 

Companies view and comments
	Company
	View

	Huawei, HiSilicon
	Support Alt 1. Similar to ZTE, we think Alt 3 violates previous agreements that NZP IMR is CSI-RS for BM. Still, we do not see the need to mandate NW to configure the same value for repetition parameters for CMR/IMR sets (proposed in Alt 2).

	ZTE
	Support Alt 2

	LGE
	Alt3 is added and we support Alt3. This issue is somewhat related to Issue 3.5-2. If our understanding is correct, UE Rx beam will be set according to QCL-D of the associated CMR, so there is no technical meaning of configuring repetition parameter to IMR resource set.

	ZTE
	Support Alt 2
Do NOT support Alt-3, which is to revert the previous agreement as follows, where the NZP-IMR should also be CSI-RS for BM, e.g., configured with Repetition parameter.
Agreement
· When dedicated IMR is not configured, 
· If CMR is based on CSI-RS, when L1-SINR is configured, and interference measurement is performed using CMR with CSI-RS only with density 3 REs/RB for 1-port CSI-RS is used 
· Spec does not require UE to use SSB for interference measurement
· Note: CSI-RS above is CSI-RS for BM
· When dedicated IMR is configured,
· NW can configure interference measurement for L1-SINR with either of the following options
· ZP-IMR only
· NZP-IMR only 
· (WA) ZP-IMR and NZP IMR (interference measurement is taken on both)
· Maximum Number of ZP IMR is 1
· If IMR is configured based on NZP IMR only, when L1-SINR is configured, interference measurement is performed only with density 3 REs/RB CSI-RS 
· If IMR is configured based on ZP IMR only, when L1-SINR is configured, interference measurement is performed using ZP IMR
· FFS: interference measurement is performed using CMR additionally
· Support of L1-SINR is optional
· FFS: Support of NZP IMR and ZP IMR are separate UE capabilities
· Note: CSI-RS above is CSI-RS for BM


	vivo
	We made some revision for current Alt 2:
· Alt 2: For L1-SINR report, the CMR and IMR should be configured with the same value for parameter repetition.
· UE only reports L1-SINR when repetition is set to “on” and reportQuantity is set to ‘L1-SINR’;
· For the case when reportQuantity is set to ‘none’, UE does not report anything;


	Samsung
	Support Alt3, agree with LGE. 

	OPPO
	Support Alt4.
Do not think we should design different reporting content for L1-SINR reporting according the value of higher layer parameter repetition.  Same as L1-RSRP reporting, the UE just measure the L1-SINR of a few beams and report the CRI of a couple of selected Tx beams and the corresponding L1-SINR measurement.

	MTK
	Alt 3

	Qualcomm
	Alt. 2, except that UE only reports L1-SINR when repetition is OFF



CMR/IMR association for NZP-IMR based L1-SINR
In last meeting, there is one FFS point on whether to support option 2a for CMR/IMR association for NZP-IMR based L1-SINR, which supports 1 CMR to be associated with K(K>1) IMRs.
Proposal
· For NZP-IMR based L1-SINR report, option 2a is supported, where 1 CMR can be mapped to K IMRs.

FL observation: no clear majority view to support the proposal, where 10 companies support it and 10 companies raise concern. 

Companies view and comments
	Company
	View

	ZTE, Nokia/NSB, Futurewei, Sony, vivo, OPPO, Huawei, HiSilicon
	Support

	Ericsson, CATT, Samsung, China Telecom, Spreadtrum, LGE, Lenovo/MM, MTK, Qualcomm
	Do not support

	Docomo
	Support technically, but we also feel this is not essential.



Companies view and comments
	Company
	View

	ZTE
	In CMR+NZP-IMR for Rel-15 CSI reporting, the maximum number of NZP-IMR ports is restricted to be no more than 18 ports, and multiple NZP-IMR resources can be configured to be mapped with one CMR resource, e.g., 9 NZP-IMR resources with 2 ports. Considering, for CMR+NZP-IMR in L1-SINR reporting, there is only one port NZP-IMR can be configured for L1-SINR reporting, the option 2a can be assumed as a straightforward solution to align with the CMR+NZP-IMR in CSI reporting, i.e., through configuring multiple NZP-IMR resources.
· Considering the conclusion that how to measure interference for L1-SINR from the configured ZP/NZP IMRs is up to UE implementation, the one-to-multiple mapping does not introduce the higher UE complexity of L1-SINR calculation.

	
	



Clarification of measurement restriction
The measurement restriction for L1-SINR has never been discussed. But in current spec, the L1-SINR reuses the whole CSI framework, it can be clarified whether the measurement restriction can be supported for L1-SINR or not.
Proposal
· For one L1-SINR report, the RRC parameters timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured.

FL observation: majority view is to clarify the measurement restriction is allowed. 
Proposal (for conclusion)
· For one L1-SINR report, the RRC parameters timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured.

Offline Conclusion
· For one L1-SINR report, the RRC parameters timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured.



Companies view and comments
	Company
	View

	Apple
	Support

	Ericsson, Samsung 
	Support. This assumption has been communicated to our RAN4 colleagues as well.

	CATT
	Support. 

	ZTE
	Support. L1-SINR calculation can be performed based on the most recent CMR/IMR.

	Nokia
	Support. 

	Sony
	Support.

	vivo
	Support

	DOCOMO
	Support

	MTK
	Support

	Huawei, HiSilicon
	We prefer to defer the discussion, as we are still assessing the implications of this proposal. For example, when one NZP CSI-RS is configured as both CMR and IMR, it is unclear whether UE could measure both channel and interference from latest sample with the possibility of using different Type-D QCL assumptions. 

	Qualcomm
	It should be discussed by RAN4, similar to L1-RSRP.



Offline Agreement on Tuesday
The following offline agreement and proposal have been achieved from Tuesday offline discussion.

Offline Agreement
Confirm the following working assumption with the following update
In addition to previous agreement that PUCCH-BFR is configured in PCell/PSCell, it is also agreed that PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured
· For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· No additional RAN1 spec impact
· For non-DC case, down-select one of the following alternatives in RAN1#99
· Alt1a: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· If more than 1 PUCCH-BFR resources are configured for a UE, UE can pick one of them to transmit BFRQ
· Alt1b: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· PUCCH-BFR resource is shared among the CCs belonging to the respective PUCCH group
· Alt2: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per UE
· The down-selection is based on the assumption of SR configuration behavior supported in current spec
The above PUCCH group refers to the existing PUCCH group description in TS38.213.

Offline Conclusion
· For one L1-SINR report, the RRC parameters timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured.

Offline proposal
· For L1-SINR report, QCL-TypeD can be configured to NZP IMR
· The UE applies the QCL-TypeD configured to the CMR on the associated NZP IMR when measuring interference 
· Note: UE is not expected to measure one NZP CSI-RS transmission instance with multiple different QCL-TypeD.
· There is no spec impact for the note above

Reference
[1] Chairman notes, 3GPP TSG RAN WG1 Meeting #98b
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