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1	Introduction
This is the report for the following email discussion:
[102#70][NR UP] Reset of BFD (Nokia)
Identify all cases and arrive at an agreeable CR/TP  
Intended outcome: Report and agreeable TP,  
Deadline:  Thursday 2018-06-21 

Based on the TDocs [2-7] submitted to RAN2#102 meeting, in high level, there are two issues covered by this email discussion:
1.	Reconfiguration of BFD thresholds and resources by RRC [2-4];
2.	Immediate BFR trigger after successful completion of RA procedure [5-7].
These are discussed in the following section.
2	Discussion
2.1	Reconfiguration of BFD thresholds and resources by RRC
In RAN2#101Bis meeting, the following agreements were reached in the CP session [1]:
R2-1806355	CR for the configuration of RadioLinkMonitoringConfig	ZTE, Sanechips	CR	Rel-15	38.331	15.1.0	0013	1	F	NR_newRAT-Core
=>	Reset the timers and counters for RLM for any reconfiguration of the resources used for RLM.
=>	Reset the timers and counters for BFD for any reconfiguration of the resources used for BFD.
=>	Clarify exactly which timer and counters are reset. 
=>	Introduce the add/mod list 
=>	Changed can be added to the rapporteur CR

These agreements are captured in the TS 38.331 [8] as follows (highlighted parts):
[bookmark: _Toc510018667][bookmark: _Hlk512338927]–	RadioLinkMonitoringConfig
The RadioLinkMonitoringConfig IE is used to configure radio link monitoring for detection of beam- and/or cell radio link failure. See also 38.321, section 5.1.1.
RadioLinkMonitoringConfig information element
-- ASN1START
-- TAG-RADIOLINKMONITORINGCONFIG-START

RadioLinkMonitoringConfig ::=		SEQUENCE {
[bookmark: _Hlk508219085]	failureDetectionResourcesToAddModList	SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF RadioLinkMonitoringRS	OPTIONAL, 	-- Need N
	failureDetectionResourcesToReleaseList	SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF RadioLinkMonitoringRS-Id	OPTIONAL,-- Need N
	beamFailureInstanceMaxCount				ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10}									OPTIONAL,	-- Need S
	beamFailureDetectionTimer      			ENUMERATED {pbfd1, pbfd2, pbfd3, pbfd4, pbfd5, pbfd6, pbfd8, pbfd10}			OPTIONAL,	-- Need R
	...
}

RadioLinkMonitoringRS ::=			SEQUENCE {
	radioLinkMonitoringRS-Id				RadioLinkMonitoringRS-Id,
	purpose								ENUMERATED {beamFailure, rlf, both},
	detectionResource					CHOICE {
		ssb-Index							SSB-Index,
		csi-RS-Index						NZP-CSI-RS-ResourceId
	},
	...
}

-- TAG-RADIOLINKMONITORINGCONFIG-STOP
-- ASN1STOP

	RadioLinkMonitoringConfig field descriptions

	beamFailureDetectionTimer
Timer for beam failure detection (see 38.321, section FFS_Section). See also the BeamFailureRecoveryConfig IE. Value in number of "periods of Beam Failure Detection" Reference Signal. Value pbfd1 corresponds to 1 period of Beam Failure Detection Reference Signal, value pbfd2 corresponds to 2 periods of Beam Failure Detection Reference Signal and so on. When the network reconfigures this field, the UE resets on-going beamFail
ureDetectionTimer and the counter related to beamFailureInstanceMaxCount.

	[bookmark: _Hlk516485908]beamFailureInstanceMaxCount
This field determines after how many beam failure events the UE triggers beam failure recovery (see 38.321, section 5.17). Value n1 corresponds to 1 beam failure instance, n2 corresponds to 2 beam failure instances and so on. When the network reconfigures this field, the UE resets on-goingbeamFailureDetectionTimer and the counter related to beamFailureInstanceMaxCount. If the field is absent, the UE does not trigger beam failure recovery.

	failureDetectionResourcesToAddModList
A list of reference signals for detecting beam failure and/or cell level radio link failure (RLF). The network configures at most two detectionResources per BWP for the purpose "beamFailure" or "both". If no RSs are provided for the purpose of beam failure detection, the UE performs beam monitoring based on the activated TCI-State for PDCCH. However, if the activated TCI state refers to an aperiodic or semi-persistent CSI-RS, the gNB configures the failure detection resources explicitly (FFS_RAN1: TBC by RAN1). If no RSs are provided in this list at all (neither for Cell- nor for Beam-RLM), the UE performs also Cell-RLM based on the activated TCI-State of PDCCH (FFS_RAN1: TBC by RAN1). When the RS(s) for RLF is reconfigured by the network, the UE resets T310 and the counters related to N310 and N311. When the RS(s) for beam failure detection (BFD) is reconfigured by the network, the UE resets the on-going beamFailureDetectionTimer and the counter related to beamFailureInstanceMaxCount.



However, currently the MAC TS 38.321 [9] does not cover such resetting of parameters which is consequently proposed in [2-4].
[bookmark: _Hlk516486898]Q1: Do companies agree to introduce the BFD parameter reset also into MAC TS 38.321 in addition to RRC TS 38.331 field descriptions?
	Company
	Yes/No
	Remarks

	LG
	Yes
	

	ASUSTek
	Yes
	Since the timer and counter of BFD are maintained by MAC, the reset behaviour should be introduced and described in MAC.

	InterDigital
	Yes
	

	OPPO
	Yes
	

	Qualcomm
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	Sharp
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes, but there existed some new cases
	In addition, besides the reconfiguration triggered by RRC signalling, based on the field description for the IE failureDetectionResourcesToAddModList that “If no RSs are provided for the purpose of beam failure detection, the UE performs beam monitoring based on the activated TCI-State for PDCCH”, we think the RS used for BFR will be changed as well in case the change of active TCI-State (if no RSs are provided for the purpose of beam failure detection in RRC signalling)

	NTT DOCOMO
	Yes
	If we capture it in MAC, the text in 38.331 can be removed to avoid duplicated texts over the several specs.

	Intel
	Yes
	

	ITRI
	Yes
	

	Ericsson
	Yes
	We have some understanding for Docomo’s proposal.

	Huawei
	Yes
	Same understanding as DOCOMO that this should be captured in the procedural text rather field description in ASN.1

	Samsung
	Yes
	



Summary of Q1:
The companies are in an agreement the BFD parameter reset is introduced into MAC.
· 3 companies indicated that if this is captured in MAC as procedural text, the text in the TS 38.331 field descriptions can be removed. Rapporteur agrees with this proposal and hence a CR to TS 38.331 is provided implementing this change.
· 1 company mentioned that if the activated TCI-State for PDCCH is used for beam monitoring, the TCI-State change should also be accounted as RS reconfiguration. Rapporteur thinks that this will require more discussion in RAN2 whether such case is considered additionally.
Proposal 1: BFD parameter reset is introduced into MAC procedure in case reconfiguration of BFD thresholds and resources by RRC.
Proposal 2: Related text in the TS 38.331 field descriptions is removed.
[bookmark: _Hlk516487518]If the introduction of such reset into MAC is acceptable, it seems straightforward to base the resetting on the reconfiguration of beamFailureDetectionTimer or beamFailureInstanceMaxCount fields by the RRC. However, as the RadioLinkMonitoringRS may also be used solely by RLM (Radio Link Monitoring) for RLF (Radio Link Failure) detection, that parameter cannot be directly used as trigger for resetting but the condition to beam failure detection needs to be added. Hence, rapporteur would propose the following condition for the parameter reset:
· [bookmark: _Hlk517349390][bookmark: _Hlk516488149]if reconfiguration of beamFailureDetectionTimer, beamFailureInstanceMaxCount, or RadioLinkMonitoringRS configured for beam failure detection is indicated by higher layers.
Q2: Do companies agree to the proposed condition above to implement BFD parameter reset?
	Company
	Yes/No
	Remarks

	LG
	Yes
	

	ASUSTek
	Yes
	

	InterDigital
	Yes
	

	OPPO
	Yes 
	

	Qualcomm
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	Sharp
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes,but...…
	As depicted  in Q1, we think the additional condition for the case of the reconfiguration of TCI state need to be added into the proposed one.
Considering the RS for BFD can be changed by either the RRC signallignalinging or by the change of active TCI-State (in case no RSs are provided for the purpose of beam failure detection in RRC signallignalinging),we prefer to use some kind of general description that “the RS used for beam failure detection is changed” to cover both of the two cases.

	NTT DOCOMO
	Yes
	

	Intel
	Yes
	

	ITRI
	Yes
	

	Ericsson
	Yes
	

	Huawei
	Yes
	

	Samsung
	Yes
	



Summary of Q2:
The companies are in an agreement with the proposed condition by the rapporteur.
· 1 company mentioned that if the activated TCI-State for PDCCH is used for beam monitoring, the TCI-State change should also be accounted as RS reconfiguration. Rapporteur thinks that this will require more discussion in RAN2 whether such case is considered additionally.
Proposal 3: The following condition is implemented into TS 38.321 for the purpose of BFD parameter reset: if reconfiguration of beamFailureDetectionTimer, beamFailureInstanceMaxCount, or RadioLinkMonitoringRS configured for beam failure detection is indicated by higher layers.
2.2	Immediate BFR trigger after successful completion of RA procedure
[bookmark: OLE_LINK60][bookmark: OLE_LINK59]As pointed out in [5] and [6], whenever the RA procedure is completed and hence BFR procedure successfully completed, an immediate BFR trigger may happen in case beamFailureDetectionTimer has not expired and reset the BFI_COUNTER. In fact, the BFI_COUNTER will keep increasing until the beamFailureDetectionTimer expires.
Similar issue of another BFR trigger during the ongoing RA procedure was briefly discussed in RAN2#101Bis meeting. However, it was concluded such behaviour should lead to no issues given triggering of RA procedure while another is already ongoing could happen also without BFR. For that reason, the following NOTE has been specified to MAC TS [9]:
NOTE 1:	If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).
Nevertheless, the issue of another BFR trigger after the RA procedure completion cannot be handled by such a NOTE. It seems straightforward to reset the BFI_COUNTER upon successful completion of RA procedure in which case the BFD monitoring starts over for the new serving beam.
Q3: Do companies agree to reset the BFI_COUNTER after successful completion of RA procedure?
	Company
	Yes/No
	Remarks

	LG
	No
	If the BFR is successfully completed, the BFI_COUNTER will be naturally reset because there are no more BF instances from the lower layer. 

	ASUSTek
	Yes
	The beam failure instance indication may still be received from lower layer after the RA procedure completion. Relying on the timer expiry to reset the BFI_COUNTER is not guaranteed.

	InterDigital
	No
	

	OPPO
	Yes 
	Another redundant RA procedure may be triggered if the beamFailureDetectionTimer is not expired. 

	Qualcomm
	Yes
	UE will start monitoring new serving beams after successful completion of BFR. Hence BFI_counter should be reset accordingly.

	Nokia, Nokia Shanghai Bell
	Yes
	If the BFD resources are not reconfigured, any new beam failure instance indication will lead to immediate BFR trigger unless beamFailureRecoveryTimer has expired.

	Sharp
	Yes
	Regarding LG’s comments, successful completion of BFR does not change the configured set of beam failure detection RSs being measured by the UE for generation of BF instances (although gNB will normally reconfigure this set for the UE via RRC after BFR is successful). Therefore, the BF instance indications will not immediately stop just because the BFR is successfully completed. On the contrary, the BF instances are likely to come with the same arrival pattern as before/during BFR, until the set of beam failure detection RSs is reconfigured via RRC.

	CATT
	Yes
	We agree with the rapporteur’s analysis. It is actually very likely that the counter keeps increasing since it was agreed to keep both BFD and BFR procedures running concurrently. And the timer may as well be kept alive by reception of new BFIs.

	ZTE
	Yes
	In the current spec, the behavior of BFI_Counter is not defined clearly during the ongoing BFR RACH procedure. Thus it may be always greater than the beamFailureInstanceMaxCount during the ongoing RACH procedure. Hence it is reasonable reset of the BFI_Counter while the BFR procedure is completed successfully..

	NTT DOCOMO
	Yes
	Agree with the rapporteur

	Intel
	Yes/No
	We agree with the intention, and we actually think it is better to add extra conditions to ensure that the timer is stopped and not (re)started when the BFI_COUNTER exceeds the configured threshold, as in our contributions R2-1805005 and R2-1805052. 

	ITRI
	Yes
	We agree with the rapporteur.

	Ericsson
	Yes
	In principle we agree with LG, but to be on the safe side, the counter should be reset after successful completion.

	Huawei
	Yes
	Agree with the analysis from the rapporteur and Sharp

	Samsung
	Yes
	To reduce ambiguous operation, BFI counter reset after successful completion of RA procedure makes sense.



Summary of Q3:
12 companies out of 15 agree to reset BFI_COUNTER after successful completion of RA procedure while 1 company agrees with the intention but proposes an alternative solution. Rapporteur proposes to go with majority view.
Proposal 4: BFI_COUNTER is reset (ie., set to 0) after successful completion of RA procedure.
2.3	Need for reset of beamFailureDetectionTimer
[bookmark: _Hlk516488345]Rapporteur notes that resetting the beamFailureDetectionTimer in either of the above cases (parameter reconfiguration or completion of RA procedure) is not necessary. After the reset of BFI_COUNTER, whenever a new beam failure instance indication is received from lower layers, the timer is (re-)started which removes the need for additional beamFailureDetectionTimer reset upon the above conditions. Hence, all that would be needed in all of the above cases in subclauses 2.1 and 2.2 is BFI_COUNTER reset (setting to 0) which initializes the BFD procedure. This may not have been clear for the CP session when the agreements wrt. parameters reset were made.
Q4: Do companies agree the reset of beamFailureDetectionTimer in above (2.1 and 2.2) conditions is unnecessary and, in practice, only the reset of BFI_COUNTER is needed?
	Company
	Yes/No
	Remarks

	LG
	No
	If the BFR is successfully completed, the beamFailureDetectionTimer will naturally expire because there are no more BF instances from the lower layer.

	ASUSTek
	No
	At least in the case when value is reconfigured for beamFailureDetectionTimer, the timer reset is necessary.

	InterDigital
	Yes
	Receiving a BFI from PHY will reset the BFD timer. BFD timer expiry resets the counter. No point resetting the BFD when resetting the BFI counter, since the counter is already at 0.

	OPPO
	Yes 
	The beamFailureDetectionTimer will be restart once the beam failure instance received. And the counter is already set to 0 when the RA procedure is successfully completed.

	Qualcomm
	Des not matter
	In theory, BFD timer is not run when BFD is reset (i.e. that’s the initial state of the BFD procedure). But because of the way BFD timer works, we think either way is fine. This is because (a) if no new BFI has been received when the BFD timer expires, the BFD counter will be reset to zero (i.e. no change to the counter) and BFD timer no long runs; (b) If a BFI is received before the BFD timer expires, this indication would restart the BFD timer, which is the same as the case where there is no prior BFD timer running.  

	Nokia, Nokia Shanghai Bell
	Yes
	We agree with Qualcomm, this does not really matter. To simplify the procedure, we think it is simplest just to reset the BFI_COUNTER.

	Sharp
	Yes
	Same reason as given by Rapporteur.

	CATT
	No
	In principle, the rapporteur is correct but we don’t see a need to revert the CP agreement which makes the specification clearer anyways.

	ZTE
	Yes
	Share the same view with Qualcomm

	NTT DOCOMO
	No preference
	

	Intel
	Yes/No
	For 2.1 (RRC reconfiguration), we agree reset of beamFaillureDetectionTimer is necessary to align between RRC and MAC specifications. For 2.2, reset of  beamFailureDetectionTimer is not necessary.

	ITRI
	Yes
	We agree with the rapporteur.

	Ericsson
	
	We think it is sufficient to reset the counter.

	Huawei
	Yes
	Agree with the analysis from Qualcomm and no need to reset the beamFailureDetectionTimer

	Samsung
	Yes
	Aforementioned, for reducing ambiguous operation, BFI counter reset is necessary.



Summary of Q4:
-	9 companies out of 15 agree with rapporteurs observation the reset of beamFailureDetectionTimer is unnecessary in the conditions defined in subclauses 2.1 and 2.2.
-	1 company says it does not matter whether the timer is reset or not.
-	1 company agrees not to reset the timer in case of condition in subclause 2.2 but proposes to reset in case of conditions defined in subclause 2.1 to align with RRC specification.
-	1 company does not have a preference.
-	3 companies don’t agree with rapporteur.
As it seems to be redundant to reset the timer and in case the Proposal 2 is agreed, there is no misalignment with RRC and MAC specification, rapporteur proposes to stick to the majority view.
Proposal 5: BFD parameter reset involves only the reset of BFI_COUNTER (ie., it is set to 0).
If companies agree to Q4, such behaviour will need to be clarified also in TS 38.331.
2.4	Other remarks
Q5: Any other remarks?
	Company
	Yes/No
	Remarks

	ASUSTek
	Yes
	We think it is not enough to just consider the reconfiguration of BFD thresholds and resources by RRC.
For example, the RS(s) for beam failure detection (BFD) have been configured for 2 BWP(s), one BWP is active and another BWP is not active. 
When the active BWP change happens, there is no reconfiguration of RS(s) for BFD by the network, but the active RS(s) for BFD may be changed.
We think more condition should be considered for the reset of BFD.

	InterDigital
	Yes
	For the same reason pointed out by Asustek, we also think a BWP switch should reset BFD parameters.

	ZTE
	Yes
	We should consider the case of reconfiguration of the TCI state while the RSs are not configured for BFD according to Q1

	
	
	



Summary of Q5:
-	2 companies indicated that the BFD parameter reset should be performed in case BWP switch happens.
-	1 company indicates that TCI state change when RSs are not configured for BFD according to Q1 should be considered.
Rapporteur thinks these issues need further discussions by RAN2 as not many companies have indicated preference to consider these cases. Hence, no further proposals are made.
3	Conclusions
Based on the discussions in section 2 and the summaries pertaining to questions provided, the following is proposed:
Proposal 1: BFD parameter reset is introduced into MAC procedure in case reconfiguration of BFD thresholds and resources by RRC.
Proposal 2: Related text in the TS 38.331 field descriptions is removed.
Proposal 3: The following condition is implemented into TS 38.321 for the purpose of BFD parameter reset: if reconfiguration of beamFailureDetectionTimer, beamFailureInstanceMaxCount, or RadioLinkMonitoringRS configured for beam failure detection is indicated by higher layers.
Proposal 4: BFI_COUNTER is reset (ie., set to 0) after successful completion of RA procedure.
Proposal 5: BFD parameter reset involves only the reset of BFI_COUNTER (ie., it is set to 0).
The resulting MAC and RRC CRs are provided in [10] and [11], respectively.
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