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	The beamFailureRecoveryConfig IE is optional configured per UL BWP. If it is configured, the UE initiates a RA procedure for BFR by applying the parameters configured in beamFailureRecoveryConfig. Otherwise, the parameters configured in RACH-ConfigCommon are applied. However, according to the current specification in MAC, the parameters are not applied correctly upon BWP switching. For example, when beam failure is detected and beamFailureRecoveryConfig is not configured for the active UL BWP, the UE shall initiate a RA procedure by applying the parameters configured in RACH-ConfigCommon, as described in subclause 5.17. Upon initiation of the RA procedure, based on the description in subclause 5.15, the UE shall switch the active UL BWP to the initial UL BWP if PRACH occasions are not configured for the active UL BWP. After switching, the UE do not check again if beamFailureRecoveryConfig is configured for the initial UL BWP and performs RA procedure on the initial UL BWP directly. It is not the intended behavior.

	
	

	Summary of change:
	The following changes are made:
1. Subclause 5.17: if beam failure is detected, UE performs the corresponding actions in subclause 5.15 before initiating a Random Access procedure.
2. Subclause 5.15: upon detection of beam failure, UE checks whether the UL/DL BWP switching is needed or not.

Impact analysis
Impacted functionality:
Beam Failure Detection and Recovery, Bandwidth Part Operation
Inter-operability: 
1. 	If UE implements this CR and NW does not, there are no inter-operability issues.
2. If NW implements this CR and UE does not, a UE will not check if beamFailureRecoveryConfig is configured for the initial UL BWP and performs RA procedure for BFR directly without applying the parameters configured in beamFailureRecoveryConfig after switching from other UL BWP.

	
	

	Consequences if not approved:
	The UE may apply improper parameters to perform RA procedure for BFR.

	
	

	Clauses affected:
	

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	



Page 1


[bookmark: _Toc517229825]<Start of modification 1>
5.17	Beam Failure Detection and Recovery procedure
The MAC entity may be configured by RRC with a beam failure recovery procedure which is used for indicating to the serving gNB of a new SSB or CSI-RS when beam failure is detected on the serving SSB(s)/CSI-RS(s). Beam failure is detected by counting beam failure instance indication from the lower layers to the MAC entity.
RRC configures the following parameters in the BeamFailureRecoveryConfig for the Beam Failure Detection and Recovery procedure:
-	beamFailureInstanceMaxCount for the beam failure detection;
-	beamFailureDetectionTimer for the beam failure detection;
-	beamFailureRecoveryTimer for the beam failure recovery procedure;
-	rsrp-ThresholdSSB: an RSRP threshold for the beam failure recovery;
-	powerRampingStep: powerRampingStep for the beam failure recovery;
-	preambleReceivedTargetPower: preambleReceivedTargetPower for the beam failure recovery;
-	preambleTransMax: preambleTransMax for the beam failure recovery;
-	ra-ResponseWindow: the time window to monitor response(s) for the beam failure recovery using contention-free Random Access Preamble;
-	prach-ConfigIndex: prach-ConfigIndex for the beam failure recovery;
-	ra-ssb-OccasionMaskIndex: ra-ssb-OccasionMaskIndex for the beam failure recovery;
-	ra-OccasionList: ra-OccasionList for the beam failure recovery.
The following UE variables are used for the beam failure detection procedure:
-	BFI_COUNTER: counter for beam failure instance indication which is initially set to 0.
The MAC entity shall:
1>	if beam failure instance indication has been received from lower layers:
2>	start or restart the beamFailureDetectionTimer;
2>	increment BFI_COUNTER by 1;
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount:
	3>	consider beam failure to be detected and perform the corresponding actions in subclause 5.15.
3>	if beamFailureRecoveryConfig is configured for the active UL BWP:
4>	start the beamFailureRecoveryTimer, if configured;
4>	initiate a Random Access procedure (see subclause 5.1) on the SpCell by applying the parameters powerRampingStep, preambleReceivedTargetPower, and preambleTransMax configured in beamFailureRecoveryConfig.
3>	else:
4>	initiate a Random Access procedure (see subclause 5.1) on the SpCell.
1>	if the beamFailureDetectionTimer expires:
2>	set BFI_COUNTER to 0.
1>	if the Random Access procedure is successfully completed (see subclause 5.1):
2>	stop the beamFailureRecoveryTimer, if configured;
2>	consider the Beam Failure Recovery procedure successfully completed.
<end of modification 1>

<Start of modification 2>
[bookmark: _Toc517229823]5.15	Bandwidth Part (BWP) operation
In addition to clause 12 of TS 38.213 [6], this subclause specifies requirements on BWP operation.
A Serving Cell may be configured with one or multiple BWPs, and the maximum number of BWP per Serving Cell is specified in TS 38.213 [6].
The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time. The BWP switching is controlled by the PDCCH indicating a downlink assignment or an uplink grant, by the bwp-InactivityTimer, by RRC signalling, or by the MAC entity itself upon initiation of Random Access procedure. Upon addition of SpCell or activation of an SCell, the DL BWP and UL BWP indicated by firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id respectively (as specified in TS 38.331 [5]) is active without receiving PDCCH indicating a downlink assignment or an uplink grant. The active BWP for a Serving Cell is indicated by either RRC or PDCCH (as specified in TS 38.213 [6]). For unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL.
For each activated Serving Cell configured with a BWP, the MAC entity shall:
1>	if a BWP is activated: 
2>	transmit on UL-SCH on the BWP;
2>	transmit on RACH on the BWP;
2>	monitor the PDCCH on the BWP;
2>	transmit PUCCH on the BWP;
2>	transmit SRS on the BWP;
2>	receive DL-SCH on the BWP;
2>	(re-)initialize any suspended configured uplink grants of configured grant Type 1 on the active BWP according to the stored configuration, if any, and to start in the symbol according to rules in subclause 5.8.2.
1>	if a BWP is deactivated:
2>	not transmit on UL-SCH on the BWP;
2>	not transmit on RACH on the BWP;
2>	not monitor the PDCCH on the BWP;
2>	not transmit PUCCH on the BWP;
2>	not report CSI for the BWP;
2>	not transmit SRS on the BWP;
2>	not receive DL-SCH on the BWP;
2>	clear any configured downlink assignment and configured uplink grant of configured grant Type 2 on the BWP;
2>	suspend any configured uplink grant of configured grant Type 1 on the inactive BWP.
Upon initiation of the Random Access procedure or detection of beam failure as described in subclause 5.17 on a Serving Cell, the MAC entity shall for this Serving Cell:
1>	if PRACH occasions are not configured for the active UL BWP:
2>	switch the active UL BWP to BWP indicated by initialUplinkBWP;
2>	if the Serving Cell is a SpCell:
3>	switch the active DL BWP to BWP indicated by initialDownlinkBWP.
1>	else:
2>	if the Serving Cell is a SpCell:
3>	if the active DL BWP does not have the same bwp-Id as the active UL BWP:
4>	switch the active DL BWP to the DL BWP with the same bwp-Id as the active UL BWP.
1> if the Random Access procedure is initiated:
[bookmark: _GoBack]12>	perform the Random Access procedure on the active DL BWP of SpCell and active UL BWP of this Serving Cell.
If the MAC entity receives a PDCCH for BWP switching of a serving cell, the MAC entity shall:
1>	if there is no ongoing Random Access procedure associated with this Serving Cell; or
1>	if the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI (as specified in subclauses 5.1.4 and 5.1.5):
2>	perform BWP switching to a BWP indicated by the PDCCH.
If the MAC entity receives a PDCCH for BWP switching for a Serving Cell while a Random Access procedure associated with that Serving Cell is ongoing in the MAC entity, it is up to UE implementation whether to switch BWP or ignore the PDCCH for BWP switching, except for the PDCCH reception for BWP switching addressed to the C-RNTI for successful Random Access procedure completion (as specified in subclauses 5.1.4 and 5.1.5) in which case the UE shall perform BWP switching to a BWP indicated by the PDCCH. Upon reception of the PDCCH for BWP switching other than successful contention resolution, if the MAC entity decides to perform BWP switching, the MAC entity shall stop the ongoing Random Access procedure and initiate a Random Access procedure on the new activated BWP; if the MAC decides to ignore the PDCCH for BWP switching, the MAC entity shall continue with the ongoing Random Access procedure on the active BWP.
If the bwp-InactivityTimer is configured, the MAC entity shall for each activated Serving Cell:
1>	if the defaultDownlinkBWP is configured, and the active DL BWP is not the BWP indicated by the defaultDownlinkBWP; or
1>	if the defaultDownlinkBWP is not configured, and the active DL BWP is not the initialDownlinkBWP:
2>	if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received on the active BWP; or
2>	if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received for the active BWP; or
2>	if a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment:
3>	if there is no ongoing random access procedure associated with this Serving Cell; or
3>	if the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI (as specified in subclauses 5.1.4 and 5.1.5):
4>	start or restart the bwp-InactivityTimer associated with the active DL BWP.
2>	if a PDCCH for BWP switching is received on the active DL BWP, and the MAC entity switches the active BWP:
3>	start or restart the bwp-InactivityTimer associated with the active DL BWP.
2>	if Random Access procedure is initiated on this Serving Cell:
3>	stop the bwp-InactivityTimer associated with the active DL BWP of this Serving Cell, if running.
3>	if the Serving Cell is SCell:
4>	stop the bwp-InactivityTimer associated with the active DL BWP of SpCell, if running.
2>	if the bwp-InactivityTimer associated with the active DL BWP expires:
3>	if the defaultDownlinkBWP is configured:
4>	perform BWP switching to a BWP indicated by the defaultDownlinkBWP.
3>	else:
4>	perform BWP switching to the initialDownlinkBWP.
<end of modification 2>

