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1. Introduction 

In the following sections, remaining issues of Rel-15 beam failure recovery from companies’ contribution for AI 7.1.2.3, RAN1#95 meeting are summarized.
Topics in Section 2 are meant to be discussed with higher priority. Section 3 will be discussed offline to see if its importance and essentiality can be well-acknowledged in the group.
2. Potential Issues
2.1. Default PUCCH beam after successful BFR
RAN1#94bis Working Assumption:

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 spatial relation of corresponding PUCCH resource(s)

· 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

· The above applies for all BWP(s) corresponding PCell or PSCell

· FFS: value of K
· FFS: whether to apply this for CBRA

Issue #1: value of K

[ZTE]: 
Proposal-8: Endorse ‘R1-1812266 Draft CR4 to TS 38.213 on PUCCH transmission after successfully receiving gNB response’. (i.e., confirm WA with K=28) [2]
[vivo]:

Proposal 4: If CFRA is used for BFRQ transmission, K=0. [3]
[Fujitsu]: 

Proposal 1: The value of K is given by N2 as defined in TS 38.214 subclause 6.4. [5]
[Intel]:

Proposal 9: K is 14K1 if PDCCH is downlink assignment or K is 14K2 if PDCCH is uplink grant. Adopt CR3 for BFR [6]
[Samsung]:

Proposal 1: Starting from the first symbol of PUCCH carrying HARQ-ACK triggered by DCI or PUSCH of DCI format 0_0 detected in beam failure recovery search space, the UE assumes PUCCH transmission using the same Tx beam as PRACH transmission of beam failure recovery request [10]
[DCM]
Proposal 1 [13]
· Confirm working assumption of default PUCCH beam assumption after BFR
· Support K = 0.

· It applies for CFRA only.
· Note: CBRA procedure is defined in RAN2, and RAN2 has no differentiation between RAR and BFRQ
[QCM]:

Proposal 2: Support K=28 symbols in the following working assumption [14]
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 spatial relation of corresponding PUCCH resource(s)
[Nokia]:

Proposal 5: UE applies the same spatial filter as the PRACH transmission K symbols after receiving the gNB response, where K =0.
[MTK]:

Proposal 2: for K value, adopt N1, i.e., PDSCH processing time in 38.214 Table 5.3-1/-2.
Possible alternatives:

· Alt 1: K >0 (To further decide from the following options)
· K = 28 (ZTE, QCM)
· K = N2 (Fujitsu)

· K = K1 if PDCCH is DL assignment and K=K2 if PDCCH is UL grant. (Intel, Samsung)

· K = N1 (MTK)
· Alt 2: K = 0
Company’s views and comments:
	Company 
	comments

	ZTE
	Alt 1. 

K=N1 or N2 sounds to be one possible solution but is not aligned with FG2-2 the beam switching for PDSCH, so it sounds that UE can quickly change its UL TX beam but not update its DL Rx beam with the same speed. A little confusing.  

If going with K=K1 or K2, we think it is the same as Alt2, due to the fact that K1 and K2 can be configured with 0 slot as a common case.

	vivo
	Alt 2.

	Fujitsu
	Alt 1. 

	Intel
	Alt 1. Alt2 is not aligned with agreements. Agreements says “successfully receiving BFR response”, but in current spec, it only defines the last symbol of DCI. There should be some gap here. 

Further, we can use the wording in power control agreements if no consensus. Both part should be aligned.

	DCM
	Alt 2

	Qualcomm
	Alt 1. UE needs time to decode PDCCH and reconfigure PUCCH beam

	Nokia
	Alt 2

	MediaTek
	Alt 1. Can accept Alt 2 as well.

	OPPO
	Alt.1

	HW/HiSi
	Alt 2

	Samsung
	Alt1: support Intel’s proposal, K = K1 or K2. 

	Ericsson
	Alt 2

	CATT
	Alt 2

	
	


[Moderator]: Based on companies’ input, K=0 and K>0 are equally supported. However, companies supporting K>0 suggest different K values. Contribution reviews as captured above show that 4 different proposals for K value. Harmonizing Alt 1 sub-options into one K value is unlikely in one meeting.
Proposal: agree on K = 0 for RAN1#94bis WA for BFR.

Issue #2: applicability for CBRA

[ZTE]: For the perspective of gNB side, gNB can NOT guarantee whether the PRACH transmission is related to BFR, SR or other purposes. To handle this remaining issue, we firstly need to have one more conclusion that one addition flag on beam recovery purpose should be added in Msg3. After that, we can further study how to update the UL spatial domain filter for PUCCH transmission.
[vivo]: 

Proposal 4: If CBRA is used for BFRQ transmission, PUCCH transmission shall use  the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of spatial relation of corresponding PUCCH resource [3]
[Fujitsu]: 

Proposal 1: The working assumption is not applicable to CBRA.
[DCM]:

Proposal 1 [13]
· Confirm working assumption of default PUCCH beam assumption after BFR
· Support K = 0.

· It applies for CFRA only.
· Note: CBRA procedure is defined in RAN2, and RAN2 has no differentiation between RAR and BFRQ
[Nokia]:

Proposal 6: in CBRA, UE applies the same spatial filter as the PRACH transmission K symbols after completion of RACH procedure initiated due to beam failure recovery, where K =0. 
Possible alternatives:

· Alt 1: RAN1#94bis WA is applicable for CBRA

· Alt 2: RAN1#94bis WA is NOT applicable for CBRA

· Alt 3: others (please specify)

Company’s views and comments:
	Company 
	comments

	ZTE
	Alt 3. Revisit after one additional flag on beam recovery purpose is added in Msg 3.

	Vivo
	Alt 1

	Fujitsu
	Alt 2

	DCM
	Alt 2

	Nokia
	Alt 1

	MTK
	Alt 2

	Intel
	Alt 1. There is no reason to use different ways to treat CBRA and CFRA.

	OPPO
	Alt.2

	HW/HiSi
	Alt 2

	Ericsson
	Alt 1. Or consider all spatial relations when the CBRA procedure is initiated 

	CATT
	Alt 2

	Qualcomm
	RAN1#94bis WA is applicable for CBRA with additional clarification that Msg3 can indicate purpose of BFR, and Msg4 serves as BFR response. Alternatively, the purpose of BFR can be indicated after RACH completes successfully. 


[Moderator]: From companies’ input, majority companies support Alt 2/3. The moderator suggest to take it with the following proposal

Proposal: RAN1#94bis WA on BFR is not applicable for CBRA
2.2. Adding DRX/non-DRX differentiation in Link Recovery

Issue: no differentiation of DRX/non-DRX operation in Link recovery

Company views: 

[HW]: Hence, we suggest updating the link recovery procedure in TS38.213 to align with TS38.133 when UE is in DRX mode. Moreover, the non-DRX feature is essential for UE power consumption and it is important to capture RAN1 procedure corresponding to the already defined DRX beam failure indication requirement in Rel-15. Hence, we suggest adopting the change in the accompanied Draft_CR_3 [1].
HW Text proposal
<Unchanged parts are omitted>
In non-DRX mode operation, 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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 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 maximum between 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 and 2 msec. 
In DRX mode operation, 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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 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 maximum between 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 and the DRX periodicity. 
<Unchanged parts are omitted>
[MTI]:

Proposal 3: If RAN1 decides to change UE behavior for link recovery monitoring during DRX operation, RAN1 adopts the following TP for 38.213 [11]
<unchanged part 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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 that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. In non-DRX mode operation, Tthe physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity among the periodic CSI-RS configurations and/or SS/PBCH blocks in the set 
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 that the UE uses to assess the radio link quality and 2 msec. 
In DRX mode operation, 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 maximum between the shortest periodicity among the periodic CSI-RS configurations and/or SS/PBCH blocks in the set 
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 that the UE uses to assess the radio link quality and the DRX period.

<unchanged part omitted>
Proposal 4: If RAN1 decides not to change UE behavior for link recovery monitoring during DRX operation, RAN1 needs to send a LS to RAN4 to inform our decision.[11]
[Ericsson]:
Currently, there is a discrepancy between descriptions in 38.213 and 38.133 regarding the indication interval in DRX. Whereas 38.213 makes no distinction between beam failure detection in non-DRX and DRX modes, 38.133 clearly makes the relevant distinction.[12]
Proposal 9: In DRX, the UE only has to evaluate the quality of the elements in the set 
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 once per DRX period

Ericsson Text proposal

<Unchanged parts are omitted>
In non-DRX mode operation, 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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 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 maximum between the shortest periodicity among the periodic CSI-RS configurations and/or SS/PBCH blocks in the set 
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 that the UE uses to assess the radio link quality and 2 msec. In DRX mode operation, 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 maximum between 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 and the DRX period.
<Unchanged parts are omitted>
Possible alternatives:

· Alt 1: accept TP to differentiate UE link recovery behavior in DRX/non-DRX mode (TP to down-select from HW/MTI/Ericsson’s TP)

· Alt 2: No change is needed

Companies’ views and comments

	Company 
	comments

	HW/HiSi
	Alt 1

	MTI
	Alt 1

	Ericsson
	Alt 1

	MTK
	Alt 1

	Intel
	Alt 1. But before the TP is agreed, we should clarify whether SSB for BFD is supported, since in current spec, q_0 does not include SSB

	ZTE
	Alt2. Taking into account that we have clear description in TS 38.133, the duplicated description is not necessary. 

If it is still some confusing, the simple way is to only add “In non-DRX mode operation” accordingly.

	OPPO
	Alt.1

	Nokia
	Alt 1. It should be noted that there cannot be any conflict between 38.213 and 38.133 what would be the actual value of the indication interval although the interval is determined based on shortest q0 and DRX 

From 38.133

When DRX is used, TIndication_interval_BFD is max(1.5*DRX_cycle_length, 1.5*TBFD-RS,M) if DRX cycle_length is less than or equal to 320ms, and TIndication_interval is DRX_cycle_length if DRX cycle_length is greater than 320ms. 

We propose to add note in the end: as specified in 38.133



	Samsung
	Alt2, 
38.133 clearly specify the case of DRX and non-DRX. Not need any change in 213.

Copied from 38.133:

8.5.4
Minimum requirement for L1 indication

When the radio link quality on all the configured RS resources in set   is worse than Qout_LR, Layer 1 of the UE shall send a beam failure instance indication for the cell to the higher layers. A Layer 3 filter shall be applied to the beam failure instance indications as specified in [2].

The beam failure instance evaluation for the configured RS resources in set   shall be performed as specified in section 6 in [3]. Two successive indications from Layer 1 shall be separated by at least TIndication_interval_BFD.

When DRX is not used, TIndication_interval_BFD is max(2ms, TBFD-RS,M), where TBFD-RS,M is the shortest periodicity of all configured RS resources in set   for the accessed cell, which corresponds to TSSB specified in section 8.5.2 if a RS resource in the set   is SSB, or TCSI-RS specified in section 8.5.3 if a RS resource in the set   is CSI-RS.

When DRX is used, TIndication_interval_BFD is max(1.5*DRX_cycle_length, 1.5*TBFD-RS,M) if DRX cycle_length is less than or equal to 320ms, and TIndication_interval is DRX_cycle_length if DRX cycle_length is greater than 320ms.

Furthermore, the proposed TPs in Alt1 are not aligned with the specification in 38.133

	Qualcomm
	In case of DRX, beam failure indication is at most once per DRX period and is only performed in DRX ON period


[Moderator]: While majority companies support Alt 1 to clarify UE BFD behavior in DRX mode, it is pointed out by a few companies that we should avoid conflict between 133 and 213. As pointed out by ZTE/Samsung, 133 has clear definition on BFI interval for DRX and non-DRX mode and we can refer to 133 when needed. With this in mind, the moderator would like to suggest the following TP:
Proposal: TP of 38.213 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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 that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. In non-DRX mode operation, 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 maximum between the shortest periodicity among the periodic CSI-RS configurations and/or SS/PBCH blocks in the set 
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 that the UE uses to assess the radio link quality and 2 msec. In DRX mode operation, the physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined based on [38.133 8.5.4].
<Unchanged parts are omitted>
2.3. Different subcarrier spacing between BFRQ PRACH and PDCCH

[HW] In Section 6 of TS 38.213[4], for beam failure recovery, the time interval between PRACH transmission and the start point of BFRR window is 4 slots:

For PRACH transmission in slot [image: image14.wmf]n

 and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index [image: image15.wmf]new

q

 provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot [image: image16.wmf]4

+

n

 within a window configured by higher layer parameter BeamFailureRecoveryConfig.
However, when PRACH and PDCCH have different subcarrier spacing, the actual meaning of 4 slots is unclear, i.e., whether it is defined with SCS of PRACH or PDCCH. Hence, we suggest adopting the change in the accompanied Draft_CR_4 [1].
<Unchanged parts are omitted>
The UE may receive by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in UL slot 
[image: image17.wmf]n

 and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index 
[image: image18.wmf]new
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 provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from DL slot 
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within a window configured by BeamFailureRecoveryConfig, where 
[image: image20.wmf]PRACH
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 and 
[image: image21.wmf]PDCCH
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 are the subcarrier spacing configurations for PRACH and PDCCH, respectively. For PDCCH monitoring in a search space set provided by recoverySearchSpaceId and for corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index 
[image: image22.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 or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList.
<Unchanged parts are omitted>
Possible alternatives:

· Alt 1: Adopt HW’s TP above

· Alt 2: Clarify the case with other TP (please specify how)

· Alt3: no changes are needed

Companies’ views and comments

	Company 
	comments

	HW/HiSi
	Alt 1

The TP proposed by LG will revert the agreement of starting monitoring PDCCH from slot n+4 and is not preferred at this stage. 

	LGE
	Alt 2 
It would be better to align the timeline for PDCCH monitoring with other cases. In section 8.2 in TS38.213 says that the PDCCH monitoring window starts from the earliest CORESET symbol after PRACH transmission as captured below. 

In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest control resource set the UE is configured to receive PDCCH for Type1-PDCCH common search space, as defined in Subclause 10.1, that is at least one symbol, after the last symbol of the PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the subcarrier spacing for Type1-PDCCH common search space as defined in Subclause 10.1.  

Thus, our proposed TP is as follows:

the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from the first symbol of the earliest control resource set on which the search space set is configured within a window configured by higher layer parameter BeamFailureRecoveryConfig

.


	DCM
	Agree with LGE.

	Ericsson
	Agree with LGE – better to align with normal PRACH

	Qualcomm
	Alt. 3. Using DL SCS is implied in current spec. According to 213->8.2, for regular RACH response monitoring, symbols between RACH preamble & response follow SCS of Type-1 common PDCCH search space

	
	

	
	


[Moderator]: the moderator also notes that LGE proposal is not aligned with current agreement. This is not preferred unless the group has very clear consensus. On the other hand, the companies providing their input to this issue seem all consider the issue valid, the moderator would like to suggest taking HW’s TP as a starting point for further discussion.
Proposal: taking HW’s TP below as agreement
<Unchanged parts are omitted>
The UE may receive by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in UL slot 
[image: image23.wmf]n

 and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index 
[image: image24.wmf]new
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 provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from DL slot 
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within a window configured by BeamFailureRecoveryConfig, where 
[image: image26.wmf]PRACH
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 and 
[image: image27.wmf]PDCCH
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 are the subcarrier spacing configurations for PRACH and PDCCH, respectively. For PDCCH monitoring in a search space set provided by recoverySearchSpaceId and for corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index 
[image: image28.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 or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList.
<Unchanged parts are omitted>
2.4. QCL assumptions for other SearchSpace after BFRQ TX
Issue: QCL assumption for monitoring previously configured search spaces after BFRQ transmission is not clear
[Intel]: UE shall monitor previous CORESET after transmitting BFRQ. So the PDCCH monitoring should indicate the PDCCH in SS-BFR, and corresponding PDSCH means the PDSCH scheduled by PDCCH. It has been specified that when scheduling offset is below a threshold, UE shall use default beam. So only when scheduling offset is above threshold, UE can use new beam to monitor PDSCH.  Therefore one TP is proposed as follows.

Proposal 8: Adopt CR2 for BFR to clarify that qnew should be applied to all PDSCH when scheduling offset is below threshold [6]
<Unchanged parts are omitted>
The UE may receive by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot 
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 and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index 
[image: image30.wmf]new
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 provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot 
[image: image31.wmf]4
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 within a window configured by BeamFailureRecoveryConfig. For PDCCH monitoring in a search space set provided by recoverySearchSpaceId and for corresponding PDSCH reception and PDSCH scheduled by other PDCCH when scheduling offset between last symbol of scheduling DCI and the first symbol of PDSCH is less than the threshold Threshold-Sched-Offset, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index 
[image: image32.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 or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. 

<Unchanged parts are omitted>
[CATT]: Using qnew for PDSCH reception is extended to PDSCH scheduled by PDCCH in search spaces other than SS-BFR when scheduling offset is smaller than the threshold. [8]
<Unchanged parts are omitted>
The UE may receive by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot 
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 and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index 
[image: image34.wmf]new
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 provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot 
[image: image35.wmf]4
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 within a window configured by BeamFailureRecoveryConfig. For PDCCH monitoring in a search space set provided by recoverySearchSpaceId and for PDSCH reception except with an associated PDCCH in a search space set other than recoverySearchSpaceId and with a scheduling offset equal to or greater than than Threshold-Sched-Offset, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index 
[image: image36.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 or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. 
<Unchanged parts are omitted>
[MTK]: 
Proposal 4: adopt the following TP to TS 38.213 Section 6 to clarify qnew is used for all search space sets monitoring after successful reception of beam failure recovery response

<Unchanged parts are omitted>
After the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in all the search space sets provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList.
<Unchanged parts are omitted>
Possible alternatives:

· Alt 1: qnew is applied to all PDSCH after BFRQ transmission when scheduling offset is smaller than the threshold. 
· TP is to be down-selected from Intel or CATT
· Alt 2: qnew is applied to all PDSCH after successful reception of BFRQ response
· Alt 3: No change is needed (i.e., qnew is only applied to PDSCH scheduled by PDCCH in search space recoverySearchSpaceId. Other PDSCH simply follow either DCI indication or already defined default QCL assumption)
Company’s views and comments:

	company
	comments

	Intel
	Alt 1, Alt3 would still keep current spec confusing. 38.213 editor suggested we clarify this so that he can make relevant change.

	CATT
	Alt 1

	MTK
	Alt 2

	LGE
	Alt 3, We do not need to change PDSCH TCI assumption configured with other search spaces because it can be controlled by gNB command, if needed. 

	ZTE
	Alt3. The only confusing part is the wording of “the corresponding PDSCH”, we suggest to remove it and how to do for the PDSCH reception is up to the description in TS 38.214, i.e., if its scheduling offset is larger than or equal to threshold, to follow QCL assumption of CORESET-BFR, i.e., q_new; otherwise, to follow the QCL assumption as the lowest CORESET-ID.
Text Proposal:

The UE may receive by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot 
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 and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index 
[image: image38.wmf]new
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 provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot 
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 within a window configured by BeamFailureRecoveryConfig. For PDCCH monitoring in a search space set provided by recoverySearchSpaceId and for corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index 
[image: image40.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 or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or TCI-StatesPDCCH-ToAddlist and/or TCI-StatesPDCCH-ToReleaseList. 



	DCM
	Alt. 3.

	OPPO
	Alt.3

	Nokia
	Alt.3

	vivo
	Alt.3 Our understanding is that for PDSCH reception after BFR, the behaviour is the same as that for normal PDSCH.

	Samsung
	Alt3. 

	Ericsson
	Alt 2: all TCI states are essentially useless after beam failure, so why should the UE try to receive the PDSCH with those TCI states?

	Qualcomm
	Only SS-BFR is monitored after successful reception of BFRQ response. q_new is applied to PDSCH scheduled by PDCCH in SS-BFR. 


[Moderator]: the same issue was raised in email thread [94b-NR-01-213], and was suggested by 213 editor to clarify it online. However, given companies’ input above, there is clear majority consider current spec is clear enough. The moderator thus suggests “no spec change” for this issue.
Proposal: No spec changes for this issue.
2.5. BFD set determination when implicitly configured
Agreement (RRC parameter update):
maxNrofFailureDetectionResources is 2 per BWP
[LG]: 

In 38.213 section 6, the previous agreement below was incorrectly captured so that the max number of BFD RSs are unnecessarily limited to 2 even in the case of deriving BFD RSs implicitly from configured CORESETs. 

Proposal: Capture above agreement correctly: the max number of q_0 is changed into failureDetectionResources in the sentence describing the limitation of number of BFD RSs [7]
TP to TS 38.213 Section 6
< Unchanged parts are omitted >
A UE can be provided, for a serving cell, a set 
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q

 of periodic CSI-RS resource configuration indexes by failureDetectionResources and a set 
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q

 of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList for radio link quality measurements on the serving cell. If the UE is not provided failureDetectionResources, the UE determines the set 
[image: image43.wmf]0
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 to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-state for respective CORESETs that the UE uses for monitoring PDCCH. The UE expects failureDetectionResources to include up to two RS indexes and, if there are two RS indexes in a TCI state, the set [image: image44.wmf]0

q

 includes RS indexes with QCL-TypeD configuration for the corresponding TCI states. The UE expects single port RS in the set 
[image: image45.wmf]0

q

. 

< Unchanged parts are omitted >
[QC]: The criteria for determining 2 beam failure detection resources when 3 CORESETs are configured is not clear. [14]
Proposal 1: 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.
---------------------------------- Beginning of change ---------------------------------------------------------
The UE expects the set [image: image46.wmf]0

q

 to include up to two RS indexes and, if there are two RS indexes, the set [image: image47.wmf]0

q

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

. For the case where there are more than two control resource sets, the set [image: image49.png]


 shall be determined to include two RS indexes first based on the CORESETS whose associated search spaces have lowest CORESET monitoring periodicity, followed by RS periodicity. For conflict resolution in determining RS indexes, CORESET ID may be subsequently used.
---------------------------------- end of change ---------------------------------------------------------
[Nokia]: [15]
Proposal 3: Increase the maximum number of beam failure detection resources per BWP to be at least X >=3 when Lmax > 4.  Any impliciations on maximum number of failure detection resources per frequency range need to be discusssed with RLM track.
Proposal 4: If proposal 1 is not accepted, accept the proposal to use the shortest SS periodicity associated with CORESETs and CORESET ID to determine the subset of failure detection resources in CR “failure detection resources for BFR”. [3]
TP: 
=== Start of change request  ===
A UE can be provided, for a serving cell, a set 
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 of periodic CSI-RS resource configuration indexes by failureDetectionResources and a set 
[image: image51.wmf]1

q

 of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList for radio link quality measurements on the serving cell. If the UE is not provided failureDetectionResources, the UE determines the set 
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q

 to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-states for respective CORESETs that the UE uses for monitoring PDCCH. The UE expects the set [image: image53.wmf]0

q

 to include up to two RS indexes and, if there are two RS indexes in a TCI state, the set [image: image54.wmf]0

q

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

. 
If the UE is not provided failureDetectionResources, and the UE configured with more than two activated TCI States for PDCCH, the UE selects the two RS to be included in the set of q0, provided for active TCI states for PDCCH reception in CORESETs associated with the search space sets with the lowest monitoring periodicities. If more than one selected CORESETs are associated with search spaces sets having same monitoring periodicity, the UE selects the CORESETs in order according to CORESET ID starting from highest CORESET ID.
=== End of change request ===
[MTK]:
Proposal 3: adopt the following text proposal to 38.214 Section 6 to clarify implicitly configured BFD RS is not limited to 2

< Unchanged parts are omitted >
A UE can be provided, for a serving cell, a set 
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 of periodic CSI-RS resource configuration indexes by failureDetectionResources and a set 
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 of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList for radio link quality measurements on the serving cell. If the UE is not provided failureDetectionResources, the UE determines the set 
[image: image58.wmf]0
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 to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-state for respective CORESETs that the UE uses for monitoring PDCCH. The UE expects failureDectionResources for ‘purpose’ set to ‘beamFailure’ or ‘both’ the set [image: image59.wmf]0

q

 to include up to two RS indexes and, if there are two RS indexes in a TCI state, the set [image: image60.wmf]0

q

 includes RS indexes with QCL-TypeD configuration for the corresponding TCI states. The UE expects single port RS in the set 
[image: image61.wmf]0

q

.
< Unchanged parts are omitted >
Possible alternatives:
· Alt 1: clarify that the above agreement is applicable to explicit BFD set configuration only

· TP to down-select from LGE/MTK TP

· Alt 2: apply a rule to select BFD set from the RSs of the configured CORESET (when 3 CORESETs are configured)
· TP to down-select from QCM/Nokia
· Alt 3: increase the maximum number of BFD-RS from 2 to 3
· Alt 4: No changes are needed (please provide your interpretation to current spec)
Company’s views and comments:

	company
	Comments

	LGE
	Alt 1

	Qualcomm
	Alt 2. BFD follows RLM, where a rule is already agreed to select 2 out of 3 CORESETs if RLM RS is not configured

	Nokia
	Alt 2/3

	MTK
	Alt 1

	Intel
	We can discuss it after clarification whether SSB for BFD can be explicitly configured. 

	ZTE
	Alt 1 or Alt3. 

	DCM
	Alt 1 or Alt3

	OPPO
	Alt.1 or Alt.3

	HW/HiSi
	Alt 3

	vivo
	Alt 3 is the first choice. If not possible, Alt 1 is also fine.

	Samsung
	Alt3

	Ericsson
	We prefer alt 1 or 3, but we can accept alt2 as well. For alt2, the same down-selection procedure as in RLM should be used.

	CATT
	Alt 1/3, or alt-4 (selection rule is left to UE implementation).  

	
	


[Moderator]: Alt 1/3 receives majority support, but all companies acknowledge the issue. The moderator suggests to focus on alternatives with more support and down-select online. Alt -4 is still kept in the proposal below since it does not impact the spec.
Proposal: On whether or not both explicitly and implicitly configured number of BFD RS is limited to 2, down-select from the following alternatives:

·  Alt 1: The max. number limit is only applicable to explicit BFD set configuration

· Alt 2: apply a rule to select BFD set from the RSs of the configured CORESET (when 3 CORESETs are configured)
· Alt 3: The max. number is increased from 2 to 3
· Alt 4: No changes are needed (selection rule is left to UE implementation)
2.6. Clarification on SSB for BFD

[Intel]: Currently SSB cannot be configured for BFD explicitly or implicitly. Therefore some wording for SSB for BFD should be removed. 

Proposal 7: Clarify q0 is only based on CSI-RS. Adopt CR1 for BFR [6]
<Unchanged parts are omitted>
The thresholds Qout,LR and Qin,LR correspond to the default value of rlmInSyncOutOfSyncThreshold, as described in [10, TS38.133] for Qout, and to the value provided by rsrp-ThresholdSSB, respectively. 

The physical layer in the UE assesses the radio link quality according to the set 
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 of resource configurations against the threshold Qout,LR. For the set 
[image: image63.wmf]0

q

, the UE assesses the radio link quality only according to periodic CSI-RS resource configurations 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 powerControlOffsetSS. 

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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 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 maximum between the shortest periodicity among the periodic CSI-RS configurations in the set 
[image: image65.wmf]0
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 that the UE uses to assess the radio link quality and 2 msec. 
<Unchanged parts are omitted>
 [OPPO] provides same TP as Intel’s [9]
The same issue was raised in RAN1#94bis meeting, with the received comment pasted below. Since some companies consider this clarification not necessary, the moderator suggest to wait for more input. If there is clear majority, the issue is then discussed offline/online.


Possible Options for RAN1#95:

· Alt 1: Exclude SSB for BFD. Adopt Intel’s TP above.

· Alt 2: Include SSB for explicit BFD set. Adopt other TP (please specify)

· Alt 3: no change is needed

· Alt 4: Remove SSB for BFD, but adopt other TP (please specify)

Company’s views and comments:

	company
	comments

	Intel
	Alt 1. This is not “removing SSB”, but it is to clarify whether SSB can be used for BFD, e.g. whether higher layer can configure SSB for BFD explicitly. 38.213 editor also suggested us clarify this issue.

	OPPO
	Alt 2

	ZTE
	Alt 2

	DCM
	Alt 2

	HW/HiSi
	Alt 1

	Nokia
	Alt 2

	vivo
	Alt 1. If SSB is used for BFD, the corresponding power offset between SSB and PDCCH should first be clarified.

	Samsung
	Alt2. 
Proposed TP:

A UE can be provided, for a serving cell, a set 
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  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by failureDetectionResources

	Ericsson
	Alt 2 – to align RLM and BFD.

	MTK
	Alt 1. Alt 2 was discussed but not agreed, when explicit BFD RS configuration method was introduced. We do not need to go through the same discussion again.

	Qualcomm
	We should first agree on whether BFD is performed on CORESET 0. If agreed, BFD RS should the selected SSB if QCL of CORESET 0 is indicated by SSB in RACH. So SSB should be in q_0 for both explicit and implicit BFD RS configurations in this case. 


[Moderator]: from companies’ feedback, Alt 1 is more like clarification based on current NR agreements, whereas Alt 2 inclines to new agreement. The moderator considers that if Alt 2 cannot be agreed, Alt 1 should be taken as a result.

Proposal: down-select from the following two options in this meeting.

· Alt 1: Exclude SSB for BFD. Adopt Intel’s TP above.

· Alt 2: Include SSB for explicit BFD set. TP to be determined
2.7. CORESET-0 for BFD 

Issue: whether or not, and how to monitor CORESET-0 for BFD?
[DCM]:

Proposal 2: If TCI state is not configured for CORESET 0, BFD is applied on RSs which are QCL-type D with the CORESET. [13]
Since the QCL indication for CORESET-0 is still under discussion, the moderator suggests to wait for the conclusion there.
Possible alternatives:

· Alt 1: DCM proposal 2 above.

· Alt 2: Postpone the discussion till the discussion on QCL indication for CORESET-0 is concluded

Company’s views and comments:

	company
	comments

	DCM
	Alt 1

	Intel
	Alt 1

	LGE
	OK with either Alt1 or Alt2

	ZTE
	Alt 2.

	OPPO
	Alt.2

	HW/HiSi
	Alt 2

	Nokia
	Alt 2.

	vivo
	Another possibility is that if TCI state is not configured for CORESET #0, BFD is not conducted upon.

	Samsung
	Alt2

	Ericsson
	Alt 2. 

	Qualcomm
	If QCL of CORESET 0 is indicated by SSB in RACH, BFD RS for CORESET 0 is the selected SSB


[Moderator]: given the latest agreement on CORESET-0, made on Monday, TCI state can be configured for CORESET-0. Based on current 38.213 Section 6, a CORESET configured with TCI state will be monitored for BFD. For implicit configuration, CORESET-0 will be monitored after it is configured with TCI state. For explicit configuration, this is handled by NW via BFD RS configuration. To the understanding of the moderator, no spec change is required.

Proposal: CORESET-0 is included for BFD. No spec change is needed.
3. Other potential issues

3.1. Capture contention-based link recovery in 38.213
Issue: Contention-based BFR is supported in MAC spec, but not mentioned in physical layer spec.

[Ericsson]:

The behaviour in this situation was captured in the following agreement from RAN1#93:


[image: image67]
The agreement aimed to capture the situation where recoverySearchSpaceId was not defined, or when recoverySearchSpaceId was defined without a CORESET. The agreement also aimed to capture that the UE will not perform contention-free link recovery if these parameters are not defined.

Proposal 1 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 may perform contention-based link recovery according to section 8 in 38.213. [12]
<Unchanged parts are omitted>
After K symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId for which the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI and until the UE receives an activation command for PUCCH-Spatialrelationinfo [11, TS 38.321] or is provided PUCCH-Spatialrelationinfo for PUCCH resource(s), the UE transmits a PUCCH using 
-
a same spatial filter as for the last PRACH transmission

-
a power determined as described in Subclause 7.2.1 with 
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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 may perform contention-based link recovery according to Clause 8.
<Unchanged parts are omitted>
The same issue was raised in RAN1#94bis, with the following received offline comments. Since some companies consider this clarification not necessary, the moderator suggest to wait for more input. If there is clear majority, the issue is then discussed offline/online.

Possible alternatives (for RAN1#95):

· Alt 1: clarify it in 38.214 Section 6, as suggested by Ericsson TP above

· Alt 2: clarify it in 38.214 Section 6, but in different versions than Ericsson TP (please specify)

· Alt 3: no change is needed.

Company’s views and comments:

	company
	comments

	Ericsson
	Alt 1

	Intel
	Support the TP in principle. One quick question, can gNB turn off CBRA based BFR independently? If yes, maybe we need to add “if configured” at the end of the sentence.

	ZTE
	Alt 3. 

With this TP, UE behaviour is more confusing. Does it means that CBRA-BFR only occurs 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? If not, we do not need this TP.
For our perspective, CBRA is to follow clause-8, irrespective of the purposes of RA procedure, and consequently current TS 38.213 spec is clear. 

	HW/HiSi
	Alt 3

	Nokia
	Alt 3. In our understanding it is clear that CBRA is used as this is built-in mechanism in MAC spec (as Intel points out) 

	vivo
	Alt. 1

	Samsung
	Alt3.  The CFRA-based procedure specificed in section 6 of 213 is built on recoverysearchspaceId, if it is not configured, then the UE would assume CFRA-based procedure cannot be performed. So looks like further clarification is not needed.
 

	Qualcomm
	Support Alt. 1, E///’s proposal. Otherwise, Alt. 2 is also fine. If the UE is not provided recoverySearchSpaceId, UE may perform contention-based link recovery


[Moderator]: no consensus on the need for change
3.2. Validity of TCI states and spatial relations after beam failure

[Ericsson]: However, in our understanding, that text only describes contention-free beam recovery. Thus, the corresponding text for contention-based beam recovery should be added.

Proposal 8: If the random access procedure is initiated by contention-based link recovery, the UE deactivates all TCI states for PDCCH and PDSCH, and all spatial relations for PUCCH and SRS. [12]
TP to TS 38.213 Section 8. Random access procedure

<Unchanged parts are omitted>
Prior to initiation of the physical random access procedure, Layer 1 receives from higher layers a set of SS/PBCH block indexes and provides to higher layers a corresponding set of RSRP measurements.

Prior to initiation of the physical random access procedure, Layer 1 receives the following information from the higher layers:

-
Configuration of physical random access channel (PRACH) transmission parameters (PRACH preamble format, time resources, and frequency resources for PRACH transmission).

-
Parameters for determining the root sequences and their cyclic shifts in the PRACH preamble sequence set (index to logical root sequence table, cyclic shift (
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), and set type (unrestricted, restricted set A, or restricted set B)).

From the physical layer perspective, the L1 random access procedure includes the transmission of random access preamble (Msg1) in a PRACH, random access response (RAR) message with a PDCCH/PDSCH (Msg2), and when applicable, the transmission of a PUSCH scheduled by a RAR UL grant, and PDSCH for contention resolution.

If a random access procedure is initiated by a PDCCH order to the UE, a PRACH transmission is with a same SCS as a PRACH transmission initiated by higher layers.

If a UE is configured with two UL carriers for a serving cell and the UE detects a PDCCH order, the UE uses the UL/SUL indicator field value from the detected PDCCH order to determine the UL carrier for the corresponding PRACH transmission.
If a contention-based random access procedure is associated with a link recovery procedure, the UE deactivates all TCI states for all CORESETs, all TCI states for PDSCH and all spatial relations for PUCCH and SRS.
<Unchanged parts are omitted>
Possible alternatives:

· Alt 1: Ericsson Proposal 8 above

· If the random access procedure is initiated by contention-based link recovery, the UE deactivates all TCI states for PDCCH and PDSCH, and all spatial relations for PUCCH and SRS 

· FFS: to adopt Ericsson TP or other version.

· Alt 2: No changes are needed (please provide your interpretation to current spec)
Company’s views and comments:

	company
	comments

	Ericsson
	Alt 1. To our understanding, there is not a general description for the QCL assumptions for a PRACH procedure in connected mode in 38.213. Special solutions are made for PDCCH order (QCL assumptions described in 38.213) and handover (TCI states are reset according to 38.321). 

	Intel
	We can revisit this after decision for 2.4 is made. We think it is better to use a unified way for CBRA and CFRA.

	LGE
	Alt 2
In case of CBRA based BFR, the QCL assumption for receiving gNB’s response is already defined in section 8.2. It seems redundant if a UE has to reset TCIs for all other CORESETs.

	ZTE
	Resetting TCI configurations for all CORESETs is NOT acceptable. 
In general, gNB’s Tx beams is swept in order, and for one Tx beam multiple UEs are served simultaneously. The time behaviour/offset of UE specific SS should be configured accordingly. gNB can NOT re-organise its Tx beam for multiple UEs immediately only according to only one UE’s PRACH procedure. It is also the reason why we need one BFR-dedicated SS, and gNB can update TCIs for UE-specific CORSETs through RRC reconfiguration some times after gNB response. 

	HW/HiSi
	Alt 2

	Nokia
	This is related to CFRA discussion so could be jointly discussed. 

	Samsung
	Alt2.  Since it is contention-based RACH, the UE shall just follow the RACH procedure specified in Section 8. And regarding the UE-specific PDCCH/PDSCH/PUCCHs, the gNB can change or switch the Tx beams for them by the beam indication signalling. No further specification is needed.

	Qualcomm
	Support extension of Alt. 1 to CFRA based BFR as below:
· If the random access procedure is initiated by contention-based link recovery, the UE assume all active TCI states for PDCCH and PDSCH, and all active spatial relations for PUCCH and SRS are not active any more.

	
	

	
	

	
	


[Moderator]: no consensus on the need for change
3.3. Clarification on default PUCCH beam after successful BFR

[CATT]: PUCCH beam overwriting is restricted to cell where BFR is configured. [8]
<Unchanged parts are omitted>
After K symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId for which the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI and until the UE receives an activation command for PUCCH-Spatialrelationinfo [11, TS 38.321] or is provided PUCCH-Spatialrelationinfo for PUCCH resource(s), the UE transmits a PUCCH on the same serving cell as PRACH using 
-
a same spatial filter as for the last PRACH transmission

-
a power determined as described in Subclause 7.2.1 with 
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<Unchanged parts are omitted>
Possible alternatives:

· Alt 1: adopt CATT TP above

· Alt 2: no change is needed (the spec is clear already now)

Company’s views and comments:
	Company 
	Comments

	CATT
	Alt 1

	MTK
	Alt 2 (we think current spec is clear), but can also accept Alt 1

	Intel
	Alt 1. This clarification is necessary and can help spec to be clearer.

	ZTE
	Alt 1. This clarification is necessary and based on agreed WA.

	Nokia
	Alt 2. BFR is per servin cell.

	vivo
	Alt 1

	Ericsson
	Alt 2. We fail to see how it could be any other way.

	Qualcomm
	Support Alt. 2. Overwriting can only be on failed cell. 


[Moderator]: no consensus on the need for change
3.4. Default SRS (PUSCH) beam after BFR

[vivo]:

Proposal 5: No further optimization of PUSCH and SRS transmission after BFR [3]
[Samsung]: 

Proposal 2: After receiving gNB’s response, the UE shall begin to assume the SRS resources configured in set with parameter usage set to ‘codebook’ or ‘nonCodebook’ use the same spatial filter as the PRACH transmission until the spatialRelationInfo of those SRS is re-configured or activated. [10]
[QCM]: [14]
Proposal 3: K symbols after successfully receiving BFR gNB response, SRS resource(s) for codebook or non-codebook based PUSCH beam indication shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of spatial relation info of corresponding SRS resource(s)

· K=28 symbols
The same issue was raised in RAN1#94bis meeting, with the received comment pasted below. Since some companies consider this clarification not necessary, the moderator suggest to wait for more input. If there is clear majority, the issue is then discussed offline/online.

Possible alternatives for RAN1#95:

· Alt 1: No further optimization of PUSCH and SRS transmission after BFR, as per vivo proposal
· Alt 2: SRS resources configured for ‘codebook’ or ‘nonCodebook’ based PUSCH beam indication shall use the same spatial filter as the PRACH transmission until the spatialRelationInfo of those SRS is re-configured or activated, as per Samsung/QC proposal
Company’s views and comments:

	company
	comments

	vivo
	Alt 1

	Samsung
	Alt 2
We have agreed and specified that after receiving gNB response to BFR, the UE shall assume the PDSCH is QCLed to qnew and PUCCH use the same Tx beam as RACH transmission because when beam failure of PDCCH happens, the Tx beam on PDSCH and the Tx beam on PUCCH might happen too.

The same reason is applicable to PUSCH. In real-field deployment, PUSCH and PUCCH would use the same Tx beam. 

Therefore, we need to specify the same behaviour on PUSCH as PUCCH.  

	Qualcomm
	Support Alt. 2. Prefer SRS only for PUSCH to follow PRACH beam.

	LGE
	Alt 1

	ZTE
	Alt 1 but we can live with Alt-2

	HW/HiSi
	Alt 1

	Ericsson
	Alt 2 – why should there be a difference between PUCCH and PUSCH?


[Moderator]: no consensus on the need for change
3.5. Clarification on DL-BWP for CSI-RS in q0 and q1
Issue: CSI-RS used for BFR (for BFD and for candidate beam selection) may not contain BWP information.

[ZTE]: [2]
· When CSI-RS resources are explicitly configured for q0 or q1, these CSI-RS resources does not contain DL-BWP-ID information due to the fact that the DL-BWP-ID is configured in CSI-RS resource setting level but for BFR CSI-RS resources to be monitored does not need to be associated with any one CSI-RS resource setting according to current RRC configuration framework for CSI-RS.

· When CSI-RS resources are implicitly derived for q0 through the applied TCI states for PDCCH, these CSI-RS resource may be associated with non-active BWP considering cross-BWP QCL indication. 

Proposal-9: Regarding DL-BWP for CSI-RS in q0 and q1, down-select the following alternatives.

· Alt-1: DL-BWP ID for CSI-RS for BFR is assumed as the same BWP ID of the active DL-BWP.
· Note that for the case of implicitly deriving from applied TCIs, the BWP IDs for these CSI-RS resources in q0 are also determined according to the current active BWP ID.

· Alt-2: CSI-RS resources explicitly configured for BFR should be associated with one CSI-RS resource setting, in order to guarantee that the CSI-RS resources have the corresponding DL-BWP IDs, respectively.
· CSI-RS for BFR in the default BWP should be configured with default BWP ID.
The same issue was raised in RAN1#94bis, with the following received offline comments. Since some companies consider this clarification not necessary, the moderator suggest to wait for more input. If there is clear majority, the issue is then discussed offline/online.


Possible alternatives for RAN1#95:

· Alt 1: ZTE Alt-1 above

· Alt 2: ZTE Alt-2 above

· Alt 3: No change needed

Company’s views and comments:

	company
	comments

	Intel
	Alt 1. This clarification can make spec clearer.

	LGE
	Alt 3. It seems TS38.331 already solved this issue, e.g. 
in the BeamFailureRecoveryConfig IE, it is described as follows:

candidateBeamRSList
A list of reference signals (CSI-RS and/or SSB) identifying the candidate beams for recovery and the associated RA parameters. The network configures these reference signals to be within the linked DL BWP (i.e., within the DL BWP with the same bwp-Id) of the UL BWP in which the BeamFailureRecoveryConfig is provided.

	ZTE
	Alt1. Thanks so much for LGE’s information. This is only for q1, and we still need some clarification for q0. The following text proposal is recommended in RAN1 TS38.213, according to above highlighted wording in TS 38.331.

Text proposals:

A UE can be provided, for a serving cell, a set 
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 of periodic CSI-RS resource configuration indexes by failureDetectionResources and a set 
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 of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList for radio link quality measurements on the serving cell. If the UE is not provided failureDetectionResources, the UE determines the set 
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 to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-state for respective CORESETs that the UE uses for monitoring PDCCH. The UE expects the set [image: image78.wmf]0

q

 to include up to two RS indexes and, if there are two RS indexes in a TCI state, the set [image: image79.wmf]0

q

 includes RS indexes with QCL-TypeD configuration for the corresponding TCI states. The UE expects single port RS in the set 
[image: image80.wmf]0

q

. UE assumes that BWP IDs for CSI-RS resources in the sets 
[image: image81.wmf]0

q

 and 
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q

 are the same as the active DL BWP


	HW/HiSi
	Alt 3

	Nokia
	Alt 3.

	Samsung
	Alt3

	Ericsson
	Alt 3 – covered by 331 and 211. (We note however that for RLM, the condition is mentioned explicitly.)

	Qualcomm
	Alt. 3

	
	


[Moderator]: no consensus on the need for change
4. Reference
[1] R1-1812239
Maintenance for beam management
Huawei, HiSilicon

[2] R1-1812266
Draft CR on beam management
ZTE

[3] R1-1812285
Draft CR on beam management
vivo

[4] R1-1812345
Maintenance for beam management
MediaTek Inc.

[5] R1-1812443
Remaining PUCCH spatial filtering issues on beam failure recovery 
Fujitsu

[6] R1-1812467
Correction for beam management
Intel Corporation

[7] R1-1812546
Draft CR on beam management
LG Electronics

[8] R1-1812601
Miscellaneous corrections on beam management
CATT

[9] R1-1812836
Maintenance for beam management
OPPO

[10] R1-1812957
Remaining issues on beam management
Samsung

[11] R1-1813245
Remaining issues on Beam Management
MTI

[12] R1-1813249
Maintenance for beam management
Ericsson

[13] R1-1813299
Remaining issues on beam management
NTT DOCOMO, INC.

[14] R1-1813396
Maintenance for beam management
Qualcomm Incorporated

[15] R1-1813486
Maintenance for beam management
Nokia, Nokia Shanghai Bell

[16] R1-1813574
Maintenance for beam management
ASUSTEK COMPUTER (SHANGHAI)
Summary from RAN1#94bis 





Possible Options:


Alt 1: Adopt OPPO’s TP (Remove SSB for BFD) above.


Alt 2: Include SSB for explicit BFD set. Adopt other TP (please specify)


Alt 3: no change is needed


Alt 4: Remove SSB for BFD, but adopt other TP (please specify)





RAN1#94bis: Company’s views and comments:


company�
comments�
�
Nokia�
Alt2.  Support configuring SS/PBCH to set q0 explicitly, RRC supports this. For implicit configuration support including SS/PBCH block to set q0 either directly or indirectly (i.e. using TRS configuration). SS/PBCH can be configured as TRS and TRS can be QCL’d with PDCCH DMRS thus SS/PBCH should be possible to include in set of q0.�
�
Ericsson�
Alt 1�
�
Intel�
Alt 12. Intel TP.�
�
HW/HiSi�
Alt 3�
�
ZTE�
Discussed after making decision in section 2.7 (include SSB for explicit BFD set configuration)�
�
LGE�
Alt 3. Shouldn’t SSB still be used for BFD in case of implicit BFD RS configuration?   �
�






(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








Summary from RAN1#94bis





Ericsson:


So, 38.321 indicates that there is a separate procedure for the case when contention-based link recovery is performed: the monitoring procedure in MAC is the same as for other RACH cases. Unfortunately, there is no description in 38.213 how the monitoring is performed in this case.





Proposal 10: When performing contention-based link recovery, the UE performs random access according to section 8 in 38.213.


Proposal 11: 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 may perform contention-based link recovery.





Possible alternatives:


Alt 1: clarify it in 38.214 Section 6, as suggested by Ericsson proposal above


Alt 2: clarify it in 38.214 Section 6, but in different versions than Ericsson proposals (please specify)


Alt 3: no change is needed.





Company’s views and comments:


company�
comments�
�
OPPO�
Alt.3�
�
Alt 3�
No change is needed.�
�
Ericsson�
Alt 1�
�
Intel�
Alt 3. This is defined in 38.321.�
�
HW/HiSi�
Alt 3�
�
ZTE�
Alt3, but we can live with proposal 10.�
�
Nokia�
Alt 3. In our understanding it is clear that CBRA is used as this is built-in mechanism in MAC spec (as Intel points out) �
�






Summary from RAN1#95


Ericsson: In RAN1#94 only PUCCH was discussed. However, in order not to interrupt the communication, a similar agreement is needed also for the spatial relations for SRS, which in term controls the spatial relation for PUSCH.





Company proposals:


Ericsson:


Proposal 9: The UE uses the spatial relation of the PRACH for all its configured SRS resources until new spatial relations have been activated.





ZTE: any subsequent PUSCH transmission can be scheduled by DCI format 0_0 as a fallback approach, due to the fact that the PUSCH should follow the spatial relation for PUCCH resource with the lowest resource ID as agreed.











QC: 


Proposal 7: K symbols after successfully receiving BFR gNB response, PUSCH transmissions shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of spatial relation info of at least one of configured SRS resources for at least codebook based or non-codebook based PUSCH beam indication





Possible alternatives:


Alt 1: Ericsson proposal 9 above


After receiving gNB response of a BFR, the UE uses the spatial relation of the BFR PRACH for all its configured SRS resources until new spatial relations have been activated


Ericsson


Alt 2: ZTE proposal above


After receiving gNB response of a BFR, any subsequent PUSCH transmission can be scheduled by DCI format 0_0


ZTE


Alt 3: QC proposal 


After receiving gNB response of a BFR, PUSCH transmissions shall use the same spatial filter as the BFR PRACH transmission until the UE receives an activation or reconfiguration of spatial relation info of at least one of configured SRS resources


QC





Company’s views and comments:


company�
comments�
�
OPPO�
Alt.3.   


A UE can be configured with a set of SRS resources which are not with any spatial relation info. Thus gNB can trigger these SRS resources for UL beam sweeping after (or via) gNB response. Thus Alt.1 does not work for this case. �
�
Nokia�
Alt 1.�
�
Ericsson�
Since spatial relations for PUSCH is not controlled directly, but via an SRS, we prefer to use that approach. OPPOs comment is relevant: only SRSs with previously configured active spatial relations should fallback to the PRACH beam.�
�
Intel�
In general we are OK, but the SRS should be SRS for codebook or non-codebook not SRS for BM. Another issue is that we think some delay should be needed, which is the same as PUCCH.�
�
Qualcomm�
Share same view as OPPO/Intel. Prefer SRS only for PUSCH to follow PRACH beam.�
�
Vivo�
Why couldn’t the UE be scheduled with 0_0 and thus follow the PUCCH beam?�
�
HW/HiSi�
Need more discussions to assess the importance/urgency of these proposals. �
�
Samsung�
Suggest no spec change at least before the issue is clear here. Why is the spatialRelation of SRS an issue here? The ‘Tx beam’ on SRS is either determined by UE itself (if the parameter spatialRelation is not configured) or according to the configured spatialRelation parameter.  When BF of PDCCH happens, it has no impact on the SRS configuration.�
�
CATT�
In general, we are fine with Intel’s clarification. �
�
ZTE�
Alt2, but can also live with the solution of updating SRS according to PRACH beam.�
�
LGE�
Need clarify what is a critical problem of operations supported by current spec. and/or by implementation before we introduce something new. Even if a PUSCH is scheduled with 0_1, the beam used for a SRS resource transmission among the previously configured SRS resource set for CB or Non-CB based UL can still be alive. If it is not, gNB is always free to schedule a PUSCH with 0_0. Therefore, we do not see any strong motivation on the need to change current specification.  �
�






Summary from RAN1#94bis





ZTE: 


When CSI-RS resources are explicitly configured for q0 or q1, these CSI-RS resources does not contain DL-BWP-ID information due to the fact that the DL-BWP-ID is configured in CSI-RS resource setting level but for BFR CSI-RS resources to be monitored does not need to be associated with any one CSI-RS resource setting according to current RRC configuration framework for CSI-RS.


When CSI-RS resources are implicitly derived for q0 through the applied TCI states for PDCCH, these CSI-RS resource may be associated with non-active BWP considering cross-BWP QCL indication. 


Proposals: 


Alt-1: DL-BWP ID for CSI-RS for BFR is assumed as the same BWP ID of the active DL-BWP.


Note that for the case of implicitly deriving from applied TCIs, the BWP IDs for these CSI-RS resources in q0 are also determined according to the current active BWP ID.


Alt-2: CSI-RS resources explicitly configured for BFR should be associated with one CSI-RS resource setting, in order to guarantee that the CSI-RS resources have the corresponding DL-BWP IDs, respectively.


CSI-RS for BFR in the default BWP should be configured with default BWP ID.





Possible alternatives:


Alt 1: Alt-1 above


Alt 2: Alt-2 above


Alt 3: No change needed





Company’s views and comments:


company�
comments�
�
OPPO�
Alt.3  TS 38.211 has captured that “The UE is not expected to receive PDSCH, PDCCH, or CSI-RS (except for RRM) outside an active bandwidth part.”�
�
Ericsson�
Alt 1�
�
vivo�
Similar issue as in 2.6. �
�
Huawei/HiSilicon�
CSI-RS is indicated with bwp-Id, though it is contained in CSI-ResourceConfig. Need more discussions.�
�
Samsung�
Alt3. Looks like the gNB implementation can take care of that.





Alt-1 could cause further issues and would need further clarifications, which is not desired.


 Alt-2 is one kind of gNB implementation.�
�
CATT�
Alt 1�
�
ZTE�
Alt1. 





Section 2.5 is to handle the case within the same carrier, but section 2.6 is to handle the case of cross carrier, for my perspective. Notes that, according to current RRC framework, CSI-RS resources for RLM, BFR and UL power control may not be associated with CSI-ResourceConfig.�
�
LGE�
Agree with OPPO, Alt 3.�
�
�
�
�
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