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1. Introduction 

In the following sections, remaining issues from companies’ contribution for AI 7.1.2.3, RAN1#94 meeting are summarized. 
Based on companies’ input/comments, the following sections are prioritized due to well-acknowledged importance and/or better convergence.

· 2.1
· 2.2
· 2.3
· 3.1
· 3.2
2. Summary on Thursday afternoon offline discussion
Possible Agreement
· Alt 1: K symbols after successfully receiving BFR gNB response, the PUCCH transmissions shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources
· ZTE/Sanechips, Ericsson, Intel, DOCOMO, Qualcomm, OPPO, Huawei/HiSi, Nokia
· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission
· FFS: value of K
· Alt 4: K symbols after successfully receiving BFR gNB response, the transmissions of PUCCH resources for HARQ ACK/NACK feedback of a corresponding DL PDSCH scheduled from SearchSpace-BFR shall use the same spatial filter as the PRACH transmission until the UE receives a MAC-CE activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources
· LG, MediaTek, IDC, Samsung, vivo
· 
· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission

3. Potential Issues
3.1. No configuration of CORESET-BFR/SearchSpace-BFR

Agreement (RAN1#93):

· (Working Assumption) If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE assumes contention-free PRACH BFR is not performed. 

· In this case, SearchSpace-0 or CORESET-0 is not used for monitoring contention-free PRACH BFR response.

· If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE can still perform contention-based PRACH BFR based on configuration.

· Send LS to RAN2

There are companies [R1-1808145, R1-1808669, R1-1808830, R1-1808886, R1-1809077, R1-1809197] suggesting that current spec does not fully reflects the above agreements. Essentially, The CF-PRACH based BFR is not PDCCH ordered PRACH. When CORESET-BFR/SS-BFR is not configured, UE shall not use CF-PRACH based BFR. However PDCCH order triggering PRACH should still be allowed.

OPPO TP [R1-1808886]:

< Unchanged parts are omitted >

If the UE is not provided a control resource set for a search space set provided recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE does not expect to do the link recovery procedures described in this section.

< Unchanged parts are omitted >

HW proposal:

< Unchanged parts are omitted >

If the UE is not provided a control resource set for a search space set provided recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE does not expect to perform contention-free random access procedure for beam failure recovery as described in [5, TS 38.321].
< Unchanged parts are omitted >

The following alternatives can be considered:

· Alt 1: support OPPO TP (but can subject to minor editing)

· Alt 2: support vivo proposal

· Alt 3: No changes are needed
· Alt 4: Support HW/HiSi proposal

Company’s views and comments:

	company
	comments

	Oppo
	Support Alt 1

	MediaTek
	Alt 1

	Vivo
	Alt 2 and Alt 1 are for different issues.

Alt. 1 is regarding capturing of the working assumption in the spec. Alt. 2 is regarding whether to confirm previous working assumption or not.

	Intel
	As proposed in our contribution, a simple way is to remove the whole paragraph as this has been defined in 38.331.

	Samsung
	Alt1, it is simpler.

	HW/HiSi
	Our proposal was not captured and we added it here. In our view, our proposed TP is better aligned the WA. 

	LGE
	Slightly prefer Huawei’s TP 

	DCM
	Alt. 1

	Nokia
	Alt 1 seems ok for us but this seems more RAN2 issues since the resource selection is defined in MAC specification.

	ZTE
	Alt. 1, but we also propose to capture the agreements “If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured, UE can still perform contention-based PRACH BFR based on configuration.” in the spec together due to ambiguity of whether to perform contention-based beam recovery or not.

· For our perspective, this agreement seems to preclude the case of using recovery dedicated CORESET for receiving Msg4. 



	CATT
	We are fine with alt-1. 

	Qualcomm
	Alt 1 and also captures “UE can still perform contention-based PRACH BFR based on configuration” as in agreement

	Ericsson
	Agree with ZTE, the procedure for contention-based must be clarified. For us, it is clear that CB BFR is supported, but the RAN1 details are unclear.


Proposal: Agree on OPPO’s TP as below:

OPPO TP [R1-1808886]:

< Unchanged parts are omitted >

If the UE is not provided a control resource set for a search space set provided recoverySearchSpaceId or if the UE is not provided recoverySearchSpaceId, the UE does not expect to do the link recovery procedures described in this section.

< Unchanged parts are omitted >

3.2. RAN2 LS – R1-1808166

In last RAN2 meeting, RAN2 sent a LS 錯誤! 找不到參照來源。 to RAN1 which includes the following two questions 

	Question 1: After UE sending PRACH for contention-free BFR, does the UE continue monitoring PDCCH candidates in configured search spaces monitored before PRACH, in addition to the search space indicated by recoverySearchSpaceId?

Question 2: If the answer to Question 1 is “Yes”, is the BFR RACH procedure considered successfully completed only if PDCCH is received in search space indicated by recoverySearchSpaceId?


LS reply R1-1809887
3.2.1. Question 1: SearchSpaces to be monitored during BFR

There is no agreement yet on whether or not the originally configured search spaces should be monitored during BFR procedure. The following options are observed from contribution review:
Option 1: All configured search spaces before dedicated BFR PRACH transmission for BFR are monitored

· [R1-1808196], [R1-1808264], [R1-1808487], [R1-1808750], [R1-1809077], [R1-1808366]
Option 2: Up to UE’s implementation on whether the UE continues to monitor PDCCH candidates in other search space(s) in addition to the search space with recoverySearchSpaceId, after UE sends PRACH for contention-free BFR
· [R1-1808330]
Option 3: After UE sending PRACH for contention-free BFR, UE continue monitoring PDCCH candidate in configured search spaces monitored before PRACH until UE receives PDCCH TCI reconfiguration/activation 

· [R1-1809138]

Option 4: [R1-1809237]
· After UE sending the CFRA preamble for BFR, PDCCH candidates are monitored by UE as follows: 
· Inside the gNB response monitoring window, UE monitors only the search space configured for BFR.
· Outside the gNB response window, before receiving the gNB response for CFRA BFR, UE monitors the search spaces configured prior to beam failure.
Option 5: UE is not required to continue monitoring PDCCH candidates in configured search spaces monitored before PRACH [R1-1808884]
Company’s views and comments:

	company
	comments

	ZTE
	Option 1

	LGE
	Option 1

	Samsung
	Option 1

	IDC
	Option 1

	Sony
	Option 2

	DCM
	Option 3

	Nokia
	Option 4

	Intel
	Option 1. It seems our draft response LS (R1-1808649) is not captured.

	OPPO
	Option 5. Option 2 is also acceptable. 

For Alt. 1, the advantages are not justified. Moreover, there are many remaining issues, for example

· When the total blind decoding is beyond UE capability, we need to specify the priority of different search spaces

· When the Rx beams are different for PDCCHs in different search spaces which are partially/fully overlapped, we need to specify the QCL assumption for such cases?

· If RRC reconfiguration/MAC activation for TCI state are received from the old CORESETs, but UE has not received gNB’s response, what is UE behaviour?

	ASUSTeK
	Option 1

	vivo
	Option 2. Up to UE implementation and no further specification is needed. More discussions with control are needed especially considering the possibility of overbooking issues. 

	HW/HiSi
	Option 1

	Nokia
	Option 4.  In this option, no changes are needed to BFR procedure on MAC since UE cannot receive C-RNTI on other search space than BFR (reception of C-RNTI terminates the BFR procedure, but currently MAC does not differentiate any search spaces). 

We are not totally against Option 1, but this could potentially mean additional functionality/signaling to be defined between L1 and L2 to indicate MAC that which SS the DCI was decoded.

Also, in Option 1, depending on the max number of CORESETs that UE needs to monitor, it should be clear that inside the gNB response window the SS-BFR is prioritized.

	CATT
	Option 1. This is already in the current spec and no changes are needed.   

	Qualcomm
	Option 2 or 5. Monitoring previous CORESETS should not serve as response for successful BFR.  

	Ericsson
	Option 1.

	Motorola Mobility, Lenovo
	Option 1 (as long as the UE capability allows)




Proposal: take majority view for Question #1:
· All configured search spaces before dedicated BFR PRACH transmission for BFR are monitored
3.2.2. Question 2: PDCCH-C-RNTI from which SearchSpaces can be considered as response to BFR

Related to Question 2, RAN2 suggests there could be two options for UE to decide if a contention-free BFR procedure is successfully terminated:

· Option 1: when a PDDCH transmission addressed to C-RNTI is received (current MAC spec)

· Option 2: when a PDCCH transmission addressed to C-RNTI is receivd on the search space indicated by higher layer parameter recovoerySearchSpaceId, i.e., SS-BFR 
It should be noted that with Option 2, there is no RAN1 spec impact. Also, Option 2 aligns the concept of reducing latency in case that PDCCH is received by chance on other SSs (BFD BLER = 10%).

The following alternatives are summarized from company contributions:

· Alt 1: when a PDDCH transmission addressed to C-RNTI is received, UE considers a contention-free BFR procedure is successfully terminated
· Alt 2: when a PDCCH transmission addressed to C-RNTI is receivd on the search space indicated by higher layer parameter recovoerySearchSpaceId, i.e., SS-BFR, UE considers a contention-free BFR procedure is successfully terminated
· Alt 3: After UE sending PRACH for contention-free BFR, PHY layer sends an indication to MAC layer for completing BFR procedure when one of the following conditions met. 
· If a PDCCH is successfully decoded from SS-BFR.

· If a PDCCH is successfully decoded from a SS other than SS-BFR, and if the hypothetical BLER of the CORESET associated to the SS which is measured on a time window is below Q_in threshold.

· The length of the time window is decided by RAN4.
Company’s views and comments:

	company
	Comments

	MediaTek
	Alt 2

	Sony
	Alt 2

	Samsung
	Alt 2

	IDC
	Alt 2

	DCM
	Alt 2

	Nokia
	Alt 2

	LGE
	Alt 3

	Intel
	Alt 2. It seems our draft response LS (R1-1808649) is not captured.

	OPPO
	Alt 2

	vivo
	Alt 2

	HW/HiSi
	Alt 3. If DCI is detected on previously used search space(s), continue to perform beam failure recovery procedure is useless and will affect the subsequent PDSCH transmission with beams used before beam failure.

	ZTE
	Alt2

	CATT
	Alt2

	Qualcomm
	Alt 2

	Ericsson
	Alt 1. Whatever the response, it should be clear that this only relates to contention-free BFR. 

	Motorola Mobility, Lenovo
	Alt1. If UE receives PDCCH addressed to the C-RNTI in any search space (previously used one or one indicated by recoverySearchSpaceId) within a window configured by higher layer parameter BeamFailureRecoveryConfig, UE considers that BFR is successfully completed. This is aligned with the current MAC spec.


Proposal: take majority view for Question #2: 

· when a PDCCH transmission addressed to C-RNTI is receivd on the search space indicated by higher layer parameter recovoerySearchSpaceId, i.e., SS-BFR, UE considers a contention-free BFR procedure is successfully terminated
3.3. Default PUCCH beam after BFR

The default PUCCH beam after successful BFR is undefined. Huwei, ZTE and MediaTek proposed to use the same spatial filter as the contention-free PRACH transmission until the UE receives an activation or reconfiguration of PUCCH-SpatialRelationInfo [R1-1808145, R1-1808196, R1-1808264].
[ZTE]: 

· After detecting PDCCH in a beam recovery dedicated search space for detection of a DCI format with CRC scrambled by C-RNTI, the PUCCH transmission shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of PUCCH-Spatialrelationinfo.

-------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------

< Unchanged parts are omitted >

The UE may receive by higher layer parameter PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot   and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index   provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI starting from slot   within a window configured by higher layer parameter BeamFailureRecoveryConfig. For the PDCCH monitoring and for the corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters with index   until the UE receives by higher layers an activation for a TCI state or any of the parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI in the search space provided by recoverySearchSpaceId, the UE monitors PDCCH candidates in the search space provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or higher layer parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. After detecting a DCI scrambled by C-RNTI in the search space provided by recoverySearchSpaceId, the UE shall transmit PUCCH with the same spatial domain transmission filter used for the PRACH transmission of link recovery request until the UE receives by higher layers an activation command for PUCCH spatial relation.
< Unchanged parts are omitted >

-----------------------------------------End of Text Proposal TS38.213 Section 6-----------------------------------------

In summary, the following alternatives can be possible:

· Alt 1: support the text proposal above
· Alt 2: no changes are needed

Company’s views and comments:

	company
	Comments

	HW/HiSi
	Support Alt 1
Follow-up comment: The listed proposal is not immediately suitable for putting into specs, e.g., ‘beam recovery’ and ‘dedicated search space’ are not defined. We provided a TP as inserted above.

	ZTE
	Support Alt 1
Further clarification: If going with Alt-2, beam recovery is only available for the case of DL beam failure but UL not, which is VERY negative for usage of beam recovery procedure.

	MediaTek
	Support Alt 1

	Intel
	Support Alt 1

	OPPO
	Support Alt 1

	Samsung
	Alt2, It looks like Alt1 make an assumption that the beams of all PUCCH resources will fail too when downlink beam failure is declared. That is not a justified assumption.  The beams for PDCCH and beams for PUCCH are configured separately and they do not have any dependence to each other.  Alt1 would complicate the multi-beam operation of UEs on PUCCH. 

	vivo
	Alt 1. But it needs further clarification on which PUCCH the proposal is applied.

	LGE
	Support Alt 2. 
Need to clarify to which PUCCH resource(s) above proposal applies. If it applies to all PUCCH resources, we do not think it is a good approach considering that different PUCCH-spatial-relation-infos can be configured per PUCCH resource, where up to 32x4=128 PUCCH resources can be configured to a UE so that it seems very wasteful of DL control signalling if all the PUCCH spatial relation infos should be reset and then re-configured whenever BFR happens, given that some of PUCCH beams probably be still good even when serving CORESET beam is not good (e.g. when different PUCCH resources targeting to different gNB’s rx beams or panels). 

If above proposal is for ACK/NACK PUCCH for msg.2, spatial relation for it can be dynamically controlled by gNB via PUCCH resource indicator included in DL DCI because this UE is still in RRC connected state. 

	DCM
	Support Alt. 1

	Nokia
	Alt 1.

	CATT
	We are open to discussing this proposal but currently some details are missing, e.g. the conditions and types/locations of PUCCH resources it is applied to. More discussions are needed.  

	Qualcomm
	Alt 1.

	Ericsson
	Alt 2.  There is no description of spatial relations for PRACH in general, and then it is not needed here.


Based on companies’ input and some offline discussion with individual companies, the following options are possible for determining the spatialrelationinfo for PUCCH transmission after successful BFR: 

· Alt 1: after successfully receiving BFR gNB response, the PUCCH transmissions shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of PUCCH-Spatialrelationinfo
· Original ZTE proposal

· Alt 2: after successfully receiving BFR gNB response, UE ignores PUCCH-Spatialrelationinfo for PUCCH transmissions until the UE receives an activation or reconfiguration of PUCCH-Spatialrelationinfo. During the time duration of ignoring PUCCH-Spatialrelationinfo, transmit spatial filter for the PUCCH transmission is up to UE implementation.
· Alt3: After successfully receiving BFR gNB response, the PUCCH transmission on the PUCCH resources whose activated SptialRelation RS ID is QCLed to one of QCL-type D RS of those failed PDCCHs shall use the same spatial filter as the PRACH transmission until UE receives activation or re-configuration of parameter PUCCH-SpatialRelationinfo for that PUCCH resource.   

· Note: the latency of MAC-CE or RRC reconfiguration is included in the time duration for applying “the same spatial filter as the PRACH transmission” 

· Alt 4: after successfully receiving BFR gNB response, the transmissions of PUCCH resources for HARQ ACK/NACK feedback of a corresponding DL PDSCH received from the CORESET-BFR shall use the same spatial filter as the PRACH transmission until the UE receives a MAC-CE activation or reconfiguration of PUCCH-Spatialrelationinfo.

· Alt 5: no changes are needed
Note: “successfully receiving BFR gNB response” is defined as “After detecting PDCCH in a beam recovery dedicated search space for detection of a DCI format with CRC scrambled by C-RNTI”
Company’s views and comments:

	company
	comments

	
	

	
	

	
	


3.4. SCS of contention-free PRACH 

[Huawei]: RAN2 agreed to explicitly configure subcarrier spacing for contention-free PRACH transmission for BFR. However, if the subcarrier spacing of BFRQ is different from that of normal RACH transmission, one issue that may arise is the guard period for RACH occasion (RO) in flexible symbols may not be sufficient.

HW proposes the following alternatives:

· Alt-1: The SCS(s) of BFRQ and PRACH for initial access are fixed to the same in RAN1 specification.

· Alt-2: The SCS(s) of BFRQ and PRACH can be configured to be different, and the guard period for BFRQ RO should be at least as long as that for the PRACH for initial access. 

The following alternatives can be considered:

· Alt 1: support Alt-1 above

· Alt 2: support Alt-2 above
· Alt 3: No changes are needed
Company’s views and comments:

	company
	comments

	Huawei
	Alt 2
@vivo, the problem arises when different SCS(s) are configured for BFRQ and normal RACH, please check Section 3.4 in R1-1808145.

	vivo
	It has already been agreed to explicitly configure SCS for PRACH of BFRQ

	DCM
	Alt. 3

	Intel
	Alt1. Alt1 is to extend RAN1 agreement that SCS of PDCCH ordered PRACH and PRACH for initial access is the same. This is not an optimization issue, but it is challenge to UE implementation due to transition latency for power change.


3.5. CORESET-0 for BFD 

There is one company explaining that, if initial BWP is the current active BWP, CORESETS on it should be monitored for BFD. In case CORESET-0 is configured with TCI state, BFD set q0 should include it.

vivo proposal:

· CORESET #0 needs to be monitored in BFD procedure if it is reconfigured with TCI state [R1-1808221]
The following alternatives can be considered:

· Alt 1: support the above proposal
· Alt 2: revisit after a decision on CORESET-0 TCI state configuration has been made

Company’s views and comments:

	company
	Comments

	vivo
	Support Alt 1

	MediaTek
	Alt 2.

	Intel
	Alt 2

	OPPO
	The discussion on this issue seems unnecessary.  The current spec is “If the UE is not provided with higher layer parameter failureDetectionResources, the UE determines the set   to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by the TCI states for respective control resource sets that the UE uses for monitoring PDCCH.”  

· If RAN1 agrees to support TCI state configuration for CORESET-0, Alt.1 is supported by the current spec. 
· If RAN1 disagrees to support TCI state configuration for CORESET-0, CORESET-0 is precluded by the current spec since no TCI states can be used for CORESET-0.
For both cases, it seems that no additional conclusion/modification are needed regarding this issue.

	Samsung
	Alt2,  there were 5 alts for indicating the Tx beam for CORESET#0 used for unicast transmission. We prefer to discuss this issue after that is settled down.

	HW/HiSi
	Alt 2

	LGE
	Agree with OPPO

	DCM
	Simmer view with OPPO. This discussion is not needed. 

However, we have different view from OPPO as following:

· If RAN1 agrees to support TCI state configuration for CORESET-0, Alt.1 is supported by the current spec. 
· If RAN1 disagrees to support TCI state configuration for CORESET-0, CORESET-0 is NOT precluded by the current spec since CORESET-0 is QCL-D with the most recent PRACH resource.

	Nokia
	Alt2. If CORESET#0 can be configured with TCI state for PDCCH then it needs to be monitored for failure. 

	ZTE
	Alt 2.

	CATT
	Alt2.

	Qualcomm
	Alt 2

	Ericsson
	Agree with OPPO – the discussion is not needed.


Proposal: related to whether or not CORESET-0 should be monitored for BFD, revisit after a decision on CORESET-0 TCI state configuration has been made, if needed.
3.6. The need for typeD RS for BFD

QCL TypeD RS is argued as needed for BFD. BFD could be problematic if the QCL TypeD reference is not in active BWP.

vivo Proposal:

· For the case RS with QCL type D is not on the same BWP as the CORESET, UE expects explicitly configured q0 that contains RS QCL’ed with the CORESET in the same BWP [R1-1808221]
The following alternatives can be considered:

· Alt 1: support the above proposal

· Alt 2: No changes are needed

Company’s views and comments:

	company
	comments

	vivo
	Support Alt 1

	MediaTek
	Alt 2. Since UE only performs measurement on active BWPs, it is not clear to us why there would be a QCL Type-D RS not residing on the same active BWPs.

	Intel
	Is it correct understanding that there’s no BWP/CC ID defined in RRC for explicit BFD RS?

	Samsung
	Alt2

	HW/HiSi
	Agree with MTK

	DCM
	Alt. 2.

	Nokia
	Alt2.

	ZTE
	Alt2. 
For the perspective of ZTE, if not available RS for BFD can be monitored, UE should assume not to perform beam recovery procedure by default without any spec impact, e.g.,
· #1 if the RS with QCL type D for the monitored CORESET is not active, and if the configured q0 is not configured, UE assumes not to perform beam failure recovery;

· #2 if the RS with QCL type D for the monitored CORESET is not active, and meanwhile the configured q0 still can NOT be monitored (e.g., also from the different BWP as the CORESET), UE assumes not to perform beam failure recovery. 

	CATT
	Alt.2

	Ericsson
	Alt 2. 

Note that the limitation that the UE only monitors RSs within the active BWP is explicitly mentioned for RLM (section 5 in 213), but not for BFD (section 6 in 213). Maybe that limitation should be explicitly stated also in section 6


Proposal: No change is needed.
3.7. BWP switch for contention-free BFR

There is one company (R1-1808221) suggesting that the WA should be revised before confirmed: UE can fall back to initial BWP for contention-free BFR if there is CORESET-BFR or SS-BFR configuration in initial BWP but not in active BWP.

Vivo proposal: Confirm previous working assumption with following update:
· If either CORESET associated with SearchSpace-BFR or SearchSpace-BFR is not configured in the active BWP, UE assumes contention-free PRACH BFR is not performed in the active BWP. UE could still fall back to initial BWP to perform contention-free PRACH BFR if CORESET-BFR and SearchSpace-BFR are configured in initial BWP.
Company’s views and comments:

	company
	comments

	Vivo
	2.5 and 2.4 are for different issues.

2.4 is regarding capturing of the working assumption in the spec. 2.5 is regarding whether to confirm previous working assumption or not.


3.8. Identify BFR purpose of Contention-based RACH

[Intel]: The contention based PRACH based BFR has been agreed. However the CB-PRACH may have some other functions, e.g. SR. Then it should be necessary to differentiate beam failure recovery request with other purpose of PRACH, by the time the procedure is finished. 
The following alternatives can be considered:
· Alt 1: beam failure recovery request is identified in Msg1 in a 4-step RACH based BFR
· Alt 2: beam failure recovery request is identified in Msg3 in a 4-step RACH based BFR.

· Alt 3: no change is needed
· Alt 4: beam failure recovery request is identified after RACH completes successfully. Send LS to let RAN2 decide exact way

Company’s views and comments:

	company
	comments

	China Telecom
	Alt 2

	Intel
	Alt 2

	OPPO
	Alt 3. Just use the initial access procedures

	Samsung
	Alt3, No decision in RAN1 is needed.  From the perspective of RAN1, we just use the normal contention based RACH procedure. This should leave to RAN2 decision to re-design or change some message content. 

	Vivo
	Alt 3

	HW/HiSi
	Alt 3

	LGE
	Alt 3

	DCM
	Alt.2

	Nokia
	Alt3. To our understanding the BFR request in msg3 was discussed by RAN2#101 and agreed that in rel15 this would not need to be supported as NW can detect BFR UE RACH attempt on new beam. In our view this is RAN2 issue.

R2-1803198 Contention based random access for beam failure   Ericsson          discussion       Rel-15 NR_newRAT-Core
Proposal 1           For CBRA based BFR, Message 3 shall include a new MAC CE to indicate that the CBRA is for BFR.

-     Nokia thinks this is not an urgent issue and the network can implicitly detect from the fact that the UE switched beams. 

-     Sharp supports the proposal in principle 

-     Huawei thinks this is a CP issue

=>  Not supported for Rel-15


	ZTE
	Alt.2. It is because that, e.g., for PRACH-based SR, we think the pre-configured TCI states are still available; for contention-based recovery, the pre-configured TCI should be released and all CORESET(s) should be assumed as being QCL with the DL RS associated with the PRACH, where UE is going the procedure if TCI is not provided for the perspective of spec. 

If no any flag for indicating the PRACH procedure is for recovery, what is UE behaviour? Release the previously configured TCI(s) or not?


	CATT
	Alt-2

	Qualcomm
	Added Alt. 4. Ok for Alt. 2 or 4. UE should inform gNB the CBRA is for BFR, since UE may only be able to monitor the beam selected in CBRA. While in SR, UE can monitor all CORESETs.

	Ericsson
	Alt 2. This has indeed been discussed in RAN2, however the implicit determination rule suggested by Nokia in RAN2 seems unreliable: note that the BFR procedure is irreversible: once the beam has failed, it has failed: the UE cannot autonomously declare the beam OK again. Hence, there is nothing that prevents the UE from attempting to access on the previously failed beam: it may well still be the best. In this case, there is no way for the NW to distinguish between BFR and SR.

	MTI
	Alt-2

	Sharp
	Alt 2. Based on indication, network could identify CBRA triggered by BFR from other CBRA which is helpful for the quick beam failure recovery.


Proposal: no change is needed
3.9. Inconsistent 213/214 for BFD RS set implication configuration 

In 38.213, it is defined that if BFD RS is not explicitly configured by RRC, UE should use the SSB or CSI-RS defined in the RS index in TCI state for a CORESET. 
But in 38.214, it defines that only TRS and CSI-RS can be configured for the TCI state for a CORESET. Inconsistence exists.
Excerpt from 38.214 Section 5:

For the DM-RS of PDCCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or

-
'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition, when 'QCL-TypeD' is not applicable.
It should be noted that in RAN1#93, the following was also agreed. Thus, PDCCH/PDSCH should still be allowed to use SSB as QCL Type-D reference.
Agreement (RAN1#93):
For the next two tables, if QCL type-D is applicable, DL RS2 and QCL type-2 shall be configured for the UE except for the default case (fourth row in the two tables below). If TRS for downlink is used for QCL type-D, the TRS must have an SSB or CSI-RS for BM as source RS for QCL type-D.
For the DM-RS of PDCCH, the UE should only expect the following three configurations of the higher layer parameter TCI-State while the fourth configuration is valid as default, before TRS is configured:

	Valid TCI state Configuration
	DL RS 1
	qcl-Type1
	DL RS 2 (if configured)
	qcl-Type2 (if configured)

	1
	TRS
	QCL-TypeA
	TRS
	QCL-TypeD

	2
	TRS
	QCL-TypeA
	CSI-RS (BM)
	QCL-TypeD

	3**
	CSI-RS (CSI)
	QCL-TypeA
	
	

	4*
	SS/PBCH Block*
	QCL-TypeA
	SS/PBCH Block*
	QCL-TypeD


* Before TRS configured. Note: this is not a TCI state, rather a valid QCL assumption

**Note: Only when QCL type-D is not applicable

For the DM-RS of PDSCH, the UE should only expect the three following configurations of the higher layer parameter TCI-State while the fourth is valid by default, before TRS is configured:

	Valid TCI state Configuration
	DL RS 1
	qcl-Type1
	DL RS 2 (if configured)
	qcl-Type2 (if configured)

	1
	TRS
	QCL-TypeA
	TRS
	QCL-TypeD

	2
	TRS
	QCL-TypeA
	CSI-RS (BM)
	QCL-TypeD

	3**
	CSI-RS (CSI)
	QCL-TypeA
	CSI-RS (CSI)
	QCL-TypeD

	4*
	SS/PBCH Block*
	QCL-TypeA
	SS/PBCH Block*
	QCL-TypeD


* Before TRS configured. Note: this is not a TCI state, rather a valid QCL assumption

** Note: QCL parameters may not be derived directly from CSI-RS (CSI)

Two company proposals are observed:

· TRS in TCI state of a CORESET is only used as a bridge, which connects SSB/CSI-RS to the CORESET. So SSB can be used for BFD, when the SSB is QCLed with the TRS that is configured for a TCI state for a CORESET. When TRS is indicated in the TCI state for a CORESET, its TCI state should be configured.[R1-1808669]
· UE determine the set q0 to include SS/PBCH block indexes with same values as the SS/PBCH block that has a valid QCL assumption with the DMRS of PDCCH. [R1-1808830]
Essentially, the two proposals attempts to reach a similar goal: enabling SSB to be included in q0. Thus, the following alternatives can be considered:

· Alt 1: TRS in TCI state of a CORESET is only used as a bridge, which connects SSB/CSI-RS to the CORESET. So SSB can be used for BFD, when the SSB is QCLed with the TRS that is configured for a TCI state for a CORESET. When TRS is indicated in the TCI state for a CORESET, its TCI state should be configured.

· Alt 2: no change is needed

· Alt 3: SS/PBCH block indexes can be explicitly configured to set of q0
Company’s views and comments:

	company
	comments

	Intel
	Alt 1

	CMCC
	Alt 1

	HW/HiSi
	Alt 2

	DCM
	Alt. 1

	ZTE
	Alt.3, which is added according to Nokia’s proposal(R1-1809237), which is more direct and useful if we would like to have SSB as reference RS for BFD.

TRS is also one type of CSI-RS, and consequently UE can directly use the TRS for BFD, if UE would like to go implicit method of deriving RS for BFD. It is difficult for us to get the benefits from introducing the bridge.


	CATT 
	Alt-1

	Qualcomm
	Alt. 2

	Ericsson
	Alt 2


Proposal: No change is needed.
3.10. BFR during DRX mode

There is not much discussion on BFR during DRX mode in previous RAN1 meetings. It was mentioned in company contributions that both contention-based and contention-free RACH procedures are possible during DRX. Further, while BFR during non-active time of DRX is not beneficial for UE power saving, it provides gain for system performance by e.g., promptly performing BFR whenever needed. It can be up to UE implementation to perform beam failure indication measurement or not during DRX non-active period. It is also noted that during DRX operation, RAN4 requirement for BFI indication has specified the minimal interval between BFI indications, but not the maximal interval.

Company proposals:

· Enable BFR procedure in DRX non-Active Time by allowing UE to monitor gNB response during DRX non-Active Time. Send LS to inform RAN2 [R1-1808264]
· If DRX operation is configured, the UE physical layer doesn’t send beam failure indication to MAC layer during the inactive time [R1-1808669]
· In DRX, the UE only has to evaluate the quality of the elements in the set 
[image: image1.wmf]0
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 once per DRX period. [R1-1809197]
· The indication period in BFR is dependent on the DRX period in addition to RS periodicity. [R1-1809423]
The following alternatives can be considered:

· Alt 1: Enable BFR procedure in DRX non-Active Time by allowing UE to monitor gNB response during DRX non-Active Time.
· Alt 2: If DRX operation is configured, the UE physical layer doesn’t send beam failure indication to MAC layer during the inactive time
· Alt 3: In DRX, the UE only has to evaluate the quality of the elements in the set 
[image: image2.wmf]0

q

 at most once per DRX period
· Alt 4: No changes are needed in RAN1
Company’s views and comments:

	company
	comments

	Intel
	Alt 2. Alt 3 is also ok to us. Is it correct understanding that Alt1 is not a competing alternative for other alternatives?

	Ericsson
	Alt 3

	MediaTek
	Support Alt 1. For both contention-free and contention-based RACH procedures triggered by UE, they can be triggered during non-active time of DRX mode, up to UE implementation. Since BFR is a UE-initiated procedure, it should be up to UE implementation and do not set constraint on it. As for how often should BFI indication being sent to high layer, RAN4 is discussing it.

	OPPO
	Alt.2

	Samsung
	Alt2. 

	ASUSTeK
	Support Alt 2, which could avoid the UE from triggering RA for BFR during non-active time and achieve power saving. When the UE is in non-active time of DRX, it may mean there is no scheduling and/or ongoing transmission. If the UE initiates a RA for BFR, the UE should wake up to monitor the gNB response. Upon receiving the gNB response, the UE should start DRX inactivity timer, and then wake up to monitor PDCCH for a period. Since no scheduling and/or transmission is still expected originally, the process of performing the RA procedure which causes UE to wake up to monitor PDCCH will result in unnecessary power consumption.  

For Alt 3, in our understanding, the difference from Alt 2 is that only one beam failure indication could be indicated within one DRX period. Thus, if BFD timer expires and reset the BFD counter within the active time, there would be no chance for triggering BFR in the remaining active time, until the next DRX period. Hence, Alt 2 is preferred.
For Alt 1, to our understanding, gNB response monitoring is not affected by DRX non-active time. According to TS 38.321, the UE is always in active time of DRX during BFR response window.  The purpose of Alt 1 is already achieved. 

	Vivo
	Alt1 and Alt3. 

For Alt 3, we would like to clarify that measurement itself should also fall within the active time.

	HW/HiSi
	Alt 4. Suggest to discuss this in Rel-16 SI of power-saving.

	LGE
	Alt 4 (or Alt 1?)

There is no strong reason to restrict supporting BFR in DRX mode. Current RAN1/RAN2 spec. do not define any change on BFR procedure during DRX non-active time so that UE can still continue BFR procedure if the UE is in RRC connected state. Therefore, no spec. change is necessary. If my understanding is correct, Alt1 is equivalent to Alt4, isn’t it?

	DCM
	Alt. 2

	Nokia
	To our view Alt1 is already possible i.e. BFR procedure can be initiated outside active time and the RACH procedure defines that UE will monitor gNB response (RA-RNTI/C-RNTI)

In Alt3 current wording is NOT OK. For evaluating beam failure in DRX, the wording “at most” allows UE not to detect beam failure in DRX. We suggest to change this to “at least once” where UE detects beam failure “once” could be acceptable is acceptable. The indication period is then defined by RAN4.

Another aspect of this issue is the discussion that which signals UE can assume to be present outside DRX active time (this discussion is on-going for CSI-RS for L3 mobility)



	ZTE
	Alt-1. 
During DRX non-active time, beam failure event(s) occur much more frequently than ever due to no DL beam reporting and UL channel measurement. Enabling beam recovery procedure is very good for improving system robustness. As mentioned by Feature-Lead, for the perspective of spec, we do NOT put any constraints on this function.

	Qualcomm
	Alt 3

	MTI
	Alt 2

	Sharp
	Alt 1


3.11. Value of maxNrofFailureDetectionResources
Agreement (RRC parameter update):

maxNrofFailureDetectionResources is 2 per BWP

As per agreement in the RAN1#92, the maximum number of beam failure detection resources is limited to X=2 per BWP. In contrast, UE can be configured with maximum of 3 CORESET, each with associated active TCI State for PDCCH.

Concern is raised that this mismatch introduces ambiguity for UE that which resources should be monitored for beam failure detection (set of q0) in case of implicit configuration. Also, in case of explicit configuration of q0, network is not able to configure UE with 3 BFD-RS.
Two company proposals are observed:
· [Nokia]: Increase the maximum number of beam failure detection resources per BWP to be at least X =3. [R1-1809237]
· [Nokia]: If the above proposal is not accepted, define how UE selects subset of failure detection resources when implicit BFD-RS configuration is used. [R1-1809237]
· [QC]: A rule should be defined to choose BFD set from the RSs of the configured CORESET. In the case when 3 CORESETS are configured and failureDetectionResources are not configured, the 2 RS can be obtained from the CORESETs associated with the search spaces with the lowest monitoring periodicity. In case of multiple CORESETS with associated search spaces with same lowest periodicity, conflict can be resolved based on RS periodicity associated with CORESETS, followed by CORESET ID. [R1-1809423]
Thus, the following alternatives can be considered:

· Alt 1: Increase the maximum number of beam failure detection resources per BWP to be at least X =3
· Alt 2: A rule should be defined to choose BFD set from the RSs of the configured CORESET. 
· In the case when 3 CORESETS are configured and failureDetectionResources are not configured, the 2 RS can be obtained from the CORESETs associated with the search spaces with the lowest monitoring periodicity. In case of multiple CORESETS with associated search spaces with same lowest periodicity, conflict can be resolved based on RS periodicity associated with CORESETS, followed by CORESET ID
· Alt 3: no change is needed

Company’s views and comments:

	company
	comments

	Nokia
	Alt 1, if this is not accepted a rule should be defined as in our view this cannot be left for UE implementation.

	Intel
	We can revisit this issue after CB-PRACH based BFR is finished. If CB-PRACH based BFR is not finished and removed, no change is needed as one CORESET is used by CORESET-BFR.

	Samsung
	Alt1

	vivo
	Alt 1

	HW/HiSi
	Alt 3

	LGE
	Alt 3

In our understanding, our agreements was that

· In case of explicit configuration of BFD RSs: up to two RSs per BWP

· In case of implicit configuration of BFD RSs: up to three RSs per BWP

Based on previous RAN1 discussions, the number of BFD RSs does not need to be identical to the number of configured CORESETs in case of explicit configuration of BFD RSs. So, no further discussion might be needed except for editorial corrections on this issue.

	DCM
	Alt. 1.  Note: Alt. 1 has no RRC impact because the max number of maxNrofFailureDetectionResources is specified as 10 in TS38.331. Although this value is the total number of RSs for BFD and RLM, there would be no case that RSs for BFD and RLM are not overlapped. Hence, even if we change the max number of RSs for BFD from 2 to 3, there is no RRC impact because “10” was too much.
maxNrofFailureDetectionResources

INTEGER ::= 10

-- Maximum number of failure detection resources




	ZTE
	Alt1

	CATT
	Alt1

	Qualcomm
	Alt 2, prefer no revert previous agreement. 

	Ericsson
	Alt 1. Note that this also depends on whether or not CORESET#0 can be configured with TCI states.


3.12. TA value after beam failure recovery request transmission

[NTT DCM]: In RACH procedure for other than BFR request, since PRACH is transmitted to determine TA value, there was no problem since UE expects to receive TA command in Msg.2 always. Even if UE nullifies TA value at the PRACH transmittion, appropriate TA value can be received via TA command in the end. However, in RACH procedure for BFR request, gNB does not transmit RAR including TA command, UE may not expect to reveive TA command. If UE nullifies TA value at the PRACH transmission, UE performs the subsequent UL transmissions with NTA = 0 until the timing is adjuested again, which would cause UL interference. Hence, it should be clarified that the intended UE behaviour to avoid the miss-interpretation.
[DCM]: Another issue for TA of BFR is whether appropriate TA value can be different before and after BFR. If the appropriate TA value can be different, UL tranmission timing should be adjusted via TA command MAC CE as soon as possible. For example, the radio quality of the new beam might be somehow different from that of the old beam since the new beam may be NLOS while the old beam is LOS. The earliest timing that gNB can measure the appropreate TA command value (to be included in TA command MAC CE) in the new beam is when the PRACH for BFR request is received. To do such, we should ensure that UE and gNB use the common base timing for each own bahaviour. Otherwise, the UL timing would be incorrect.
DCM proposals:

· Issue 1: Clarify the UE assumption of the current spec on TA (timing advanced) handling after PRACH transmission for BFR request from the following: [R1=1809138]
· Option1: UE discards the maintained NTA and uses NTA = 0 for subsequent transmission
· Option2: UE maintains NTA and uses it for subsequent transmission
· Issue 2: In order to configure TA command after PRACH transmission of BFR request, down select from the following options: [R1=1809138]
· Option 1: TA command is caluclated after the first UL transmission of BFRQ response
· Option 2: for PRACH transmisson of BFR, UE assumes TA value which is configured before PRACH transmission
Company’s views and comments:

	company
	comments

	
	


	MediaTek
	Alt 2. The above proposals inclines to be optimization and is not essential.

	ASUSTeK
	Alt 1. Since TA for the serving beam after BFR may be well different from the beam used before BFR, TA command is possibly needed for updating the TA.

	DCM
	Support

	ZTE
	Optimization and not essential. BTW, what is Alt2: no changes in Spec?

	Qualcomm
	Option 2 for both issues plus clarification that CFRA based BFR is only performed before TA timer expires. Otherwise, CBRA BFR should be performed

	Ericsson
	TA handling is a separate procedure, and is adequately described in the spec. Not sure what all the alt 1 and alt 2 are referring to….


4. Editorial TPs to clarify agreements

4.1. Two BFD RS per BWP and use TypeD for BFD

Agreement (RRC parameter update):

maxNrofFailureDetectionResources is 2 per BWP

Working Assumption:

In case of implicit configuration of BFD set q0, if there are two RS indices in the RS set indicated by TCI states for CORESETs, the RS indices associated with QCL type D in the RS sets indicated by TCI states for CORESETs are used for beam failure detection. 
A few companies discussed the clarification of the agreement/WA. Particularly, Intel and CATT indicates the “2 resources in 2 BFD resources per BWP”, and “2 resources in a TCI state” are for different purpose. But in current spec, these two issues are mixed as the text below:

“The UE expects the set [image: image3.wmf]0

q

 to include up to two RS indexes and, if there are two RS indexes, the set [image: image4.wmf]0

q

 includes only RS indexes with QCL-TypeD configuration for the corresponding TCI states. The UE expects single port RS in the set 
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.”

HW and CATT also indicate that the agreement/WA applies to implicit configuration case. Nokia proposes to confirm the WA.

Company TPs:

· Intel [R1-1808669]

-------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------

< Unchanged parts are omitted >
A UE can be provided, for a serving cell, with a set 
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 of periodic CSI-RS resource configuration indexes by higher layer parameter failureDetectionResources and with a set 
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 of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter candidateBeamRSList for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter failureDetectionResources, the UE determines the set 
[image: image8.wmf]0
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 to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by the TCI states for respective control resource sets that the UE uses for monitoring PDCCH, where if there are two RS indexes in the TCI state for respective control resource set, the set [image: image10.wmf]0

q

 includes only RS index with QCL-TypeD configuration for the corresponding TCI state. The UE expects single port RS in the set 
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q

, and the set [image: image12.wmf]0

q

 includes up to two RS indexes.
< Unchanged parts are omitted >

-----------------------------------------End of Text Proposal TS38.213 Section 6------------------------------------------------
· HW [R1-1808145]:
-------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------

< Unchanged parts are omitted >
The UE expects the set [image: image13.wmf]0

q

 to include up to two RS indexes and, if there are two RS indexes in a TCI state, the set [image: image14.wmf]0

q

 includes only RS indexes with QCL-TypeD configuration for the corresponding TCI states. < Unchanged parts are omitted >

-----------------------------------------End of Text Proposal TS38.213 Section 6------------------------------------------------

· CATT [R1-1808375]: 

-------------------------------------Start of TP on TS 38.213 ---------------------------------------------------------------------------
A UE can be provided, for a serving cell, with a set 
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q

 of periodic CSI-RS resource configuration indexes by higher layer parameter failureDetectionResources and with a set 
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 of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter candidateBeamRSList for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter failureDetectionResources, the UE determines the set 
[image: image17.wmf]0
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 to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by the TCI states for respective control resource sets that the UE uses for monitoring PDCCH, and if there are two RS indexes in the RS set indicated by the TCI state, the set [image: image19.wmf]0

q

 includes only RS index with QCL-TypeD configuration for the corresponding TCI state. The UE expects single port RS in the set 
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. The UE expects the set [image: image21.wmf]0

q

 to include up to two RS indexes.
-------------------------------------End of TP on TS 38.213 -----------------------------------------
Thus, the following alternatives can be considered:

· Alt 1: support Intel TP and confirm the WA
· Alt 2: support HW TP and confirm the WA
· Alt 3: support CATT TP and confirm the WA

Company’s views and comments:

	company
	comments

	Intel
	Alt1/Alt2/Alt3 is OK to us

	OPPO
	Slightly prefer Alt.2 since it is the simplest one. The others are ok as well.

	HW/HiSi
	Alt 2

	LGE
	Prefer Alt3 with following modification:

· “only” is not a part of working assumption

· The lastly added sentence seems unnecessary because the max number of BFD RSs are controlled by the RRC parameter maxNrofFailureDetectionResources in case of explicit configuration of BFD RSs.
the set [image: image22.wmf]0

q

 includes RS index with QCL-TypeD configuration for the corresponding TCI state. The UE expects single port RS in the set 
[image: image23.wmf]0
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. 

	DCM
	Alt1/Alt2/Alt3 is OK to us. Alt.2 seems better.

	ZTE
	Alt1/Alt2/Alt3 is OK to us

	Ericsson
	Alt1/Alt2/Alt3 are OK. Prefer alt2, since it is simpler.

	
	


Proposal: agree on HW’s TP below
· HW [R1-1808145]:
-------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------

< Unchanged parts are omitted >
The UE expects the set [image: image25.wmf]0

q

 to include up to two RS indexes and, if there are two RS indexes in a TCI state, the set [image: image26.wmf]0

q

 includes only RS indexes with QCL-TypeD configuration for the corresponding TCI states. < Unchanged parts are omitted >

-----------------------------------------End of Text Proposal TS38.213 Section 6----------------------------------------
4.2. Missing Qin,LR in RSRP threshold for new beam identification

Quite a few companies point out that a symbol Qin,LR is missing in current spec.
Company TPs:

HW TP [R1-1808145]
·  [R1-1808221], [R1-1808669], [R1-1809197] also have similar TP
--------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------

< Unchanged parts are omitted >
A UE can be provided, for a serving cell, with a set 
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q

 of periodic CSI-RS resource configuration indexes by higher layer parameter failureDetectionResources and with a set 
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q

 of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter candidateBeamRSList for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter failureDetectionResources, the UE determines the set 
[image: image29.wmf]0
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 to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by the TCI states for respective control resource sets that the UE uses for monitoring PDCCH. The UE expects the set [image: image30.wmf]0

q

 to include up to two RS indexes and, if there are two RS indexes, the set [image: image31.wmf]0

q

 includes only RS indexes with QCL-TypeD configuration for the corresponding TCI states. The UE expects single port RS in the set 
[image: image32.wmf]0
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. The thresholds Qout,LR and Qin,LR correspond to the default value of higher layer parameter rlmInSyncOutOfSyncThreshold and to the value provided by higher layer parameter rsrp-ThresholdSSB, respectively. 

-----------------------------------------End of Text Proposal TS38.213 Section 6-----------------------------------------------
· OPPO TP [R1-1808886]

--------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------

· < Unchanged parts are omitted >
The threshold Qout,LR and Qin,LR correspond to the default OOS threshold of higher layer parameter rlmInSyncOutOfSyncThreshold and to the value provided by higher layer parameter rsrp-ThresholdSSB, respectively.
-----------------------------------------End of Text Proposal TS38.213 Section 6-----------------------------------------------
Thus, the following alternatives can be considered:

· Alt 1: support Huawei TP
· Alt 2: support OPPO TP
Company’s views and comments:

	company
	comments

	Huawei
	Alt 1

	OPPO
	Alt 2.  RLM-IS-OOS-thresholdConfig is corresponding to a pair of (IS threshold, OOS threshold). For BFR, we only use the OSS threshold for Qout,LR

	Intel
	Alt 1 is OK. We suggest removing “the default value of”, since if threshold for RLM is higher than BFD, it could be possible that BFR procedure does not start but UE declares RLF.

	DCM
	Alt. 1

	Nokia
	Alt1 is ok. Agree with Intel on “default” that if two threshold pairs are defined for RLM, the BFD should use the corresponding OOS threshold.

	ZTE
	Share with Intel

	Qualcomm
	Alt 2 is more accurate

	Ericsson
	Alt 2. “OOS” has to be mentioned: otherwise it’s ambiguous.


Proposal: agree on OPPO TP below:

· OPPO TP [R1-1808886]

--------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------

· < Unchanged parts are omitted >
The threshold Qout,LR and Qin,LR correspond to the default OOS threshold of higher layer parameter rlmInSyncOutOfSyncThreshold and to the value provided by higher layer parameter rsrp-ThresholdSSB, respectively.
-----------------------------------------End of Text Proposal TS38.213 Section 6-----------------------------------------------
4.3. BFI indication interval

Agreement: 

· Indication of beam failure instance to higher layer is periodic and indication interval is determined by the shortest periodicity of BFD RS 
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, which is also lower bounded by [10] ms.

· Note: if the evaluation is below beam failure instance BLER threshold, there is no indication to higher layer.

Agreement:
· BFI indication interval is lower bounded by 2ms
[Intel] The beam failure instance indication interval should be based on the shortest periodicity of BFD RS, and such periodicity is at least 2ms according to the agreement above, where [10] is agreed to be 2 in follow-up meeting. However in current spec below, it says the periodicity could be smaller than 2ms and when it is smaller than 2ms, the beam failure instance indication interval is 2ms, which is not fully aligned with the agreement.
Company proposals:

· TP [R1-1808669]

--------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------

< Unchanged parts are omitted >
The physical layer in the UE provides an indication to higher layers when the radio link quality for all corresponding resource configurations in the set 
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q

 that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the shortest periodicity of periodic CSI-RS configurations or SS/PBCH blocks in the set 
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 that the UE uses to assess the radio link quality, which is lower bounded by 2 msec. 
-----------------------------------------End of Text Proposal TS38.213 Section 6-----------------------------------------------
Thus, the following alternatives can be considered:

· Alt 1: support the above TP

· Alt 2: no changes are needed
Company’s views and comments:

	company
	comments

	OPPO
	Alt 2. The TP is not our proposal. 

	MediaTek
	Alt 2. To our understanding, current spec reflect the group’s consensus already.

	Intel
	Alt 1. But it seems this is our TP. The proposed change is to reuse the wording in agreements to avoid confusion.

	vivo
	Alt 2

	HW/HiSi
	Agree with MTK

	DCM

	Alt. 2, but we are also fine with Alt. 1. (Seems no misunderstanding of current spec.)

	Nokia
	Alt2

	ZTE
	Alt2

	Qualcomm
	Alt 2

	Ericsson
	Alt 2


Proposal: no change is needed.
4.4. BFR response window configuration

[Intel]: The window to monitor BFR response is configured by ra-ResponseWindow, which is in RACH-ConfigGeneric instead of BeamFailureRecoveryConfig.

Intel TP [R1-1808669]

--------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------

< Unchanged parts are omitted >
The UE may receive by higher layer parameter PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot [image: image36.wmf]n

 and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index [image: image37.wmf]new

q

 provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI starting from slot [image: image38.wmf]4

+

n

 within a window configured by higher layer parameter ra-ResponseWindow in RACH-ConfigGeneric. For the PDCCH monitoring and for the corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters with index [image: image39.wmf]new
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 until the UE receives by higher layers an activation for a TCI state or any of the parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI in the search space provided by recoverySearchSpaceId, the UE monitors PDCCH candidates in the search space provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or higher layer parameters TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList.
-----------------------------------------End of Text Proposal TS38.213 Section 6-----------------------------------------------
The following alternatives can be considered:

· Alt 1: support Intel TP
· Alt 2: other version of TP (please specify how)
· Alt 3: no changes are needed
Company’s views and comments:

	company
	comments

	Intel
	Alt 1

	vivo
	Alt 3. BeamFailureRecoveryConfig also contains a RACH-ConfigGeneric.

	HW/HiSi
	Alt 3

	DCM
	Alt. 1/Alt. 3 is okay for us.

	ZTE
	Alt 3. To be clearer, it should be “ra-ResponseWindow in RACH-ConfigGeneric in BeamFailureRecoveryConfig”, and “RACH-ConfigGeneric” can be contained in “BeamFailureRecoveryConfig” or “RACH-ConfigCommon/RACH-ConfigDedicated”, where of course the former is what we want.

	Ericsson
	Alt 3. Just stating “ra-ResponseWindow in RACH-ConfigGeneric” is ambiguous, since there are several instances of RACH-ConfigGeneric

	
	

	
	


Proposal: no change is needed.

4.5. Interaction between PHY/MAC to provide candidate beam info

[Intel]: In RAN1 spec, a MAC request is expected by PHY in order to provide qualified candidate beam indices and corresponding L1-RSRP values. Then UE higher layer could select one PRACH resource and notify physical layer.
However in RAN2 spec, there is no request on candidate new beam information and no notification on the PRACH resource. Based on RAN2’s understanding, such a behavior is UE’s internal implementation that should not be specified.

Intel TP [R1-1808669]: From spec’s perspective, UE’s physical layer and higher layer signaling is UE’s implementation, which should not be specified. Hence the corresponding RAN1 spec should be modified.
--------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------

< Unchanged parts are omitted >


-----------------------------------------End of Text Proposal TS38.213 Section 6-----------------------------------------------
--------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------

< Unchanged parts are omitted >
The UE may receive by higher layer parameter PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot [image: image41.wmf]n

 and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index [image: image42.wmf]new

q

, where the most recent measured L1-RSRP for qnew is larger than or equal to Qin,LR, the UE monitors PDCCH in a search space provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI starting from slot [image: image43.wmf]4

+

n

 within a window configured by higher layer parameter BeamFailureRecoveryConfig. 
-----------------------------------------End of Text Proposal TS38.213 Section 6-----------------------------------------------
Alt 2-A: Text proposal from HW/HiSi:

--------------------------------------------Start of Text Proposal TS38.213 Section 6--------------------------------------------

< Unchanged parts are omitted >
The UE may receive by higher layer parameter PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot [image: image44.wmf]n

 and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index [image: image45.wmf]new

q

 selected by higher layers [5, TS 38.321], the UE monitors PDCCH in a search space provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI starting from slot [image: image46.wmf]4

+

n

 within a window configured by higher layer parameter BeamFailureRecoveryConfig. 
-----------------------------------------End of Text Proposal TS38.213 Section 6-----------------------------------------------
The following alternatives can be considered:

· Alt 1: support Intel TP
· Alt 2: other version of TP (please specify how)

· Alt 2-A: Support HW/HiSi TP

· Alt 3: no changes are needed
Company’s views and comments:

	company
	comments

	Intel
	Alt 1
Clarification: this is inconsistency issue between RAN1 and RAN2 spec.

	vivo
	Alt 2. Support the first proposal from Intel. For the second proposal, there is no ‘most recent’ restriction.

	HW/HiSi
	Alt 2-A. Simple. 

	DCM
	Alt. 3

	ZTE
	Alt. 3

	Ericsson
	Alt 3. The current text is aligned with the RACH section in 213.

	
	

	
	


4.6. Others proposed changes

Company proposals

· Issue 1: Change “for a serving cell” to “for a bandwidth part” since BFR configuration is per BWP [R1-1808886]
· Issue 2: To clarify that implicit configuration of RLM/BFD RS is not allowed for UE signaling no support of CSI-RS based RLM [R1-1809423]
Company’s views and comments:

	company
	comments

	OPPO
	Support the proposal of Issue 1

	HW/HiSi
	Seems not really needed. 

	Ericsson
	Issue 1 is not needed. Issue 2: support for CSI-RS-based RLM is mandatory.

	
	

	
	

	
	

	
	

	
	


5. Optimization issues

5.1. BFR configuration related

[Vivo] : When no RACH resources (including both CFRA and CBRA) are configured on the active BWP, the UE can switch to the initial BWP for PRACH transmission. If there is CORESET-BFR and CFRA on initial BWP, then UE can transmits CFRA and monitors CORESET-BFR on initial BWP. In this case UE does not expect to be configured with candidate beam RSs for monitoring.

[vivo] : The high layers parameter searchSpaceType of recovery search space may be 
onfigure due-Specific only or ue-Specific/Common. It is preferable that the searchSpaceType can only be configured as ue-Specific, and UE monitors C-RNTI in recovery search space.

Vivo proposals [R1-1808221]:
· Issue 1: If no RACH resource (including both CFRA and CBRA) are configured on active BWP, the UE is expected to switch to initial BWP and start BFR procedure in the initial BWP. In this case UE is not expected to be configured with candidate beam RSs in the active BWP.
· Issue 2: UE is not expected to be configured with the high layers parameter searchSpaceType of recovery search space as ‘common’.
· Company’s views and comments:

	company
	comments

	DCM
	Issue 1: If no RACH resource (including both CFRA and CBRA) are configured on active BWP, it is up to NW implementation that whether UE is configured with candidate beam RSs in the active BWP. There is no need to specify it.
Issue 2: Agree.

	Ericsson
	Issue 1: Up to NW implementation. Issue 2: not needed.

	
	

	
	


5.2. BFI evaluation details

Since BFD RS can come with different periodicity, some of BFD RS samples may not be updated in particular BFI evaluation period.

Intel proposal [R1-1808669]: 
· If one BFD RS is not transmitted within a beam failure indication periodicity, its previous detection status should be used to determine the beam failure. 
The following alternatives can be considered:

· Alt 1: support Intel TP
· Alt 2: no changes are needed
Company’s views and comments:

	company
	comments

	Intel
	Alt 1
Clarification, there could be different ways to implement this

1) UE does not count RS not transmitted within a BFI interval for BFD 

2) UE uses the previous status for RS not transmitted within a BFI interval for BFD

Which one should be the correct way?

	MediaTek
	Alt 2. Our understanding is that this has been discussed when reaching periodicity related agreement. It can be up to UE implementation, but common understanding is as Alt 1. No need to capture it.

	ASUSTeK
	Agree with Intel

	HW/HiSi
	Except for the 1st beam failure instance, agree to reuse previous status if one RS did not show up in one beam failure instance indication interval. To avoid false alarm, it is better to wait until all beams have been measured and failed at least once before indicating the 1st beam failure instance to higher layer.

	DCM
	Alt. 1

	Nokia
	Agree on the proposed ways to implement as in Alt1 but this may not be needed to capture in specification

	ZTE
	Share with MediaTek and Nokia

	Qualcomm
	Alt. 2. This could leave as UE implementation. UE may not use RS in that period for evaluation, since a “bad” state may populate over multiple periods. 

	Ericsson
	Alt 2. Up to RAN4. 


5.3. BFD monitor target

Extract from section 6 in 38.213:

For the set 
[image: image47.wmf]0

q

, the UE assesses the radio link quality only according to periodic CSI-RS resource configurations or SS/PBCH blocks that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions monitored by the UE.

Ericsson discussed that the extract describes that the monitoring is only performed on a subset of the RSs in 
[image: image48.wmf]0

q

, which is not consistent with the agreement that beam failure is triggered based on the quality of all beam failure detection RSs.
Ericsson TP/proposals:

· Clarify that the UE evaluates the radio quality for all elements in the set 
[image: image49.wmf]0

q

. [R1-1809197]
· TP below
>>> Text Proposal for 38.213 Section 6 >>>
The physical layer in the UE assesses the radio link quality according to the set 
[image: image50.wmf]0

q

 of resource configurations against the threshold Qout,LR [10, TS 38.133]. For the set 
[image: image51.wmf]0

q

, the UE assesses the radio link quality only according to periodic CSI-RS resource configurations or SS/PBCH blocks that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions monitored by the UE. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained from a SS/PBCH block. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained for a CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by higher layer parameter powerControlOffsetSS. 
>>> End Text Proposal >>>
The following alternatives can be considered:

· Alt 1: support Ericsson TP
· Alt 2: no changes are needed
Company’s views and comments:

	company
	Comments

	Ericsson
	Alt 1

	Intel
	Alt 2. If BFD RS is not QCLed with PDCCH, it seems to be unreasonable for a UE to monitor it.

	Samsung
	Alt2, 

	HW/HiSi
	Alt 2

	DCM
	Alt. 2

	ZTE
	Alt.2


5.4. DCI restriction for gNB response

It was proposed that some constraints should be set to possible DCI formats for gNB response. Also, it was discussed that the content of gNB response should depends on 1) whether or not TA has expired 2) existence of DL/UL traffic.
Company proposals:

· Intel [R1-1808669]: The gNB response for BFR should be based on either DCI format 0_0 or DCI format 1_0 
· Samsung [R1-1808750]: The UE only monitors DCI format 0_0 and 1_0 in BFR-search space. 
The following alternatives can be considered:

· Alt 1: support Intel/Samsung proposal above

· Alt 2: No changes are needed
Company’s views and comments:

	company
	Comments

	Intel
	Alt 1

	Samsung
	Alt 1

	MediaTek
	Alt 2. The issue has been discussed for a few times without conclusion. Our understanding is that current agreement is more generic and is operational. It is suggested to postpone the optimization design for NR Rel-15 in this stage.

	vivo
	Alt 1. We would like to further restrict the search space of BFR to ‘ue-specific’

	DCM
	Alt. 2

	Nokia
	Alt 2. No changes, can be revisited later.

	ZTE
	Alt.2

	Erisson
	Alt 2


5.5. Content restriction for gNB response

[ASUSTEK]: In NR Rel-15, the content or format of gNB response is not certain. The gNB response may be a downlink assignment or an uplink grant, which is already captured in TS 38.321 [4]. However, when BFR procedure is discussed, the impact from TA value or TA timer is less mentioned. In fact, the content of gNB response is supposed to be taken into account that whether TA timer is expired or not. 

ASUSTEK proposal [R1-1809225]: 
· If BFR procedure is performed when TA timer is expired, the content of gNB response depends on that if there is downlink/uplink data waiting for transmission or not.
· If there is no DL/UL data waiting for transmission, the gNB response is a DL assignment or  an UL grant without valid resource assignment.
Company’s views and comments:

	company
	comments

	Intel
	Suggest to discuss it in Rel-16

	ASUSTeK
	It is possible that beam failure occurs and there is no downlink data or uplink data waiting for transmission at the same time, even if TA timer is not expired. Under this situation, we believe it may not efficient to send a downlink assignment or UL grant since a resource wastage is expected even if network schedules a 1 PRB resource. Especially during a high loaded scenario, such a resource wastage should be avoided. Therefore, we believe it should be handled in Rel-15. We propose if there is no DL or UL data waiting for transmission, network can send a DL assignment or UL grant without a valid resource assignment. 

	DCM
	Postpone to discuss it.

	Nokia
	Rel16.

	ZTE
	Postpone to discuss it.

	Ericsson
	TA adjustment is a separate procedure.


5.6. BFD RS configuration in CA

[Intel]: In last meeting RAN2 agreed that SCell BFR is not supported in Rel-15. For BFD, there are two ways to configure the reference signals: one is an explicit way that the RS can be configured by RRC signaling; the other is an implicit way that the RS configured in the TCI state can be used when no explicit RS for BFD is configured.

[Intel]: For explicit RS configuration, there is no CC/BWP ID that can be configured. But in TCI state, CC/BWP ID can be configured. So this two parts are not aligned. As SCell BFR is not supported in Rel-15, for the TCI state in a CORESET, UE shall expect the CC/BWP ID is not configured.

Intel proposals [R1-1808669]:

· For BFD, UE shall expect the CC/BWP ID is not configured for TCI state for a CORESET if no RS for BFD is explicitly configured. 
The following alternatives can be considered:

· Alt 1: support Intel proposal above

· Alt 2: No changes are needed
Company’s views and comments:

	company
	comments

	Intel
	Alt 1

	MediaTek
	Alt 2. 

	vivo
	Alt 2

	DCM
	Alt. 2

	Nokia
	Alt 2

	ZTE
	Alt.2

	Ericsson
	Alt 2. Isn’t this related to issue 2.3?


5.7. Candidate beam selection restriction

For contention-free PRACH based BFR, it was agreed that a new beam is selected from a configured candidate beam set q1 based on L1-RSRP. The selection details is up to UE implementation, except a L1-RSRP threshold. There are companies raised the concern on the new beam selection details:

Company proposals

· Samsung: The PHY layer shall not report a beam that is contained in both beam failure RS set and new candidate beam RS set to higher layers [R1-1808750]
The following alternatives can be considered:

· Alt 1: support Samsung proposal above

· Alt 2: No changes are needed
Company’s views and comments:

	company
	comments

	Samsung
	Alt 1

	MediaTek
	Alt 2. The above proposals inclines to be optimization and is not essential.

	OPPO
	Alt 1.

	HW/HiSi
	Alt 1. If PHY reports an RS in BFD RS set to higher layer, gNB will be confused on whether beam failure really happened or what beam should be used to transmit BFRR.

	DCM
	Alt. 2

	Nokia
	Alt 2. Agree with MediaTek, optimization, but could be revisited later.

	ZTE
	Shared with Feature-Lead

	Ericsson
	Alt 2. RAN1 already discussed this.


5.8. Include SSB for explicit BFD set configuration

Nokia discussed that SSB should be included in explicit BFD set configuration, which is not currently allowed in 213 spec. it was also pointed out that current RAN2 signaling framework RLM/BFR provides the flexibility to both CSI-RS and SSB signals as monitor target.
Nokia proposals:

· SS/PBCH block indexes can be explicitly configured to set of q0 [R1-1809237]
The following alternatives can be considered:

· Alt 1: support Nokia proposal above

· Alt 2: No changes are needed
Company’s views and comments:

	company
	comments

	Nokia
	Alt 1. If this is not accepted, it complicates the network configuration of failure detection resources ( RLM,BFR) which is not desired. As SSB can be included via implicit configuration, there is no reason to exclude SSB when using explicit configuration.

	MediaTek
	Alt 2. The issue has been discussed when deciding to introduce explicit configuration for BFD set q0. We should avoid to repeat the discussion again.

	Intel
	Alt 2. Agree with MTK.

	DCM
	Alt. 2. Agree with MTK.

	ZTE
	Alt1. Meanwhile, we propose this issue should be discussed with “Section 2.7.
Inconsistent 213/214 for BFD RS set implication configuration” together, where I have added Nokia’s proposals. 

	Ericsson
	Since the monitoring of the explicitly configured RSs is anyway conditioned on the TCI states, it can just as well be removed from the spec. See the proposal under 4.3 


5.9. CORESET-0 related

[QC]: If CORESET 0 is the only control beam, both UE and gNB can be in sync on the new SSB via BFR procedure. If CORESET 0 is one of multiple control beams, gNB can identify the deteriorating quality of CORESET 0 and hence indicate UE the new SSB via MAC-CE based on beam management, e.g., L1-RSRP report. Specifically, one of the 4 possible CORESET IDs (e.g. 0) in UE-specific PDCCH MAC-CE can be reserved for CORESET 0, since at most 3 CORESETs can be configured per BWP. gNB can use the corresponding TCI state to signal the new SSB. Both gNB and UE will switch to the search space 0 of the indicated new SSB for unicast and broadcast data.  

QC proposals [R1-1809423]:

· During beam failure recovery, UE indicates gNB the new SSB/CORESET0/SS0 for non-broadcast PDSCH. 
The following alternatives can be considered:

· Alt 1: support QC proposal above

· Alt 2: revisit after a decision on CORESET-0 TCI state configuration has been made
Company’s views and comments:

	company
	comments

	Intel
	Alt 2

	HW/HiSi
	Alt 1. On this issue, there is an agreement as pasted below:

Agreements:

Update previous agreements as follows:

· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH and for broadcast PDCCH
· Solutions FFS

· For the broadcast PDCCH, it is up to UE which common search space to monitor based on which SSB in both connected, in-active, and idle modes

· Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0

To align the understanding on SSB/CORESET#0/SS#0 between NW and UE, some sort of communication should be considered.

	DCM
	Alt. 2

	Nokia
	Alt 2

	ZTE
	Alt 2

	Qualcomm
	Alt 1. 

	Ericsson
	It is not clear how this could impact the spec.


5.10. Partial beam failure recovery

China Telecom proposal [R1-1808289]:

· Proposal 2: According to the contents of partial BFRQ, BFRQ transmission is divided into three categories: 
· Option 1: Partial BFRQ only indicates partial BFR events

· Option 2: Partial BFRQ indicates the RS indexes of the failed beams

· Option 3: The RS index and corresponding RSRP/BLER of the failed beam reported by the Partial BFRQ

The following alternatives can be considered:

· Alt 1: support Option 1 above

· Alt 2: support Option 2 above

· Alt 3: support Option 3 above

· Alt 4: postpone the discussion
Company’s views and comments:

	company
	comments

	MediaTek
	Alt 4

	HW/HiSi
	Alt 3. To prevent full beam failure, reporting of partial beam failure is useful and should be specified. 

	DCM
	Alt. 4

	Intel
	Alt 4. This is not in Rel-15 scope. 

	Nokia
	Alt 4 (rel16)

	ZTE
	Alt 4

	Ericsson
	Alt 4. 


�It must be a typo. That is not a Samsung’s proposal
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