

	
3GPP TSG-RAN WG2#101bis 	R2-1804514
Sanya, China, 16th April-20th April 2018
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	38.321
	CR
	50
	rev
	-
	Current version:
	15.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Corrections for BFR support

	
	

	Source to WG:
	CATT

	Source to TSG:
	RAN2

	
	

	Work item code:
	NR_newRAT-Core
	
	Date:
	2018-02-08

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	1) RSRP Threshold names alignment and mapping between BFR and RA procedure: there is a need to align and harmonize the threshold names used in the normal RA procedure and those (for the same thresholds) used in the BFR procedure. It also remains to capture how to map the (single) BSR threshold defined in RAN1 with both rsrp-ThresholdSSB and csirs-Threshold used in the RA procedure. Even within the RA procedure, rsrp-ThresholdSSB and csirs-Threshold names should be harmonized.
2) In current specification, PHY is not made aware when BFR is triggered. However, PHY needs to know in order to start monitoring the CORESET-BFR.
3) As currently captured, both beam failure detection and recovery can run concurrently, thus leading the former to potentially continuously trigger random access procedures.
4)
- Support configurations (already supported by ASN.1) with CFRA-only BFR resources without CBRA resources in an active BWP different from the initial BWP.
- Support configurations (already supported by ASN.1) with CFRA BFR resources in the initial BWP only and regular CBRA resources in an active BWP different from the initial BWP.
5) Although agreed in RAN1 and a working assumption in RAN2, CFRA BFR on SCell still needs to be captured.


	
	

	Summary of change:
	1)
- The RSRP threshold on CSI-RS is renamed from csirs-Threshold to rsrp-ThresholdCSI-RS in Section 5.1.
- The BFR threshold beamFailureCandidateBeamThreshold in Section 5.17 of 38.321 is renamed as “rsrp-ThresholdSSB”.
- The scaling of the CSI-RS threshold for BFR from the rsrp-ThresholdSSB is captured in Section 5.1.1
2) MAC notifies lower layers of the BFR trigger in Section 5.17
3) Beam failure detection does not operate when a beam failure recovery procedure is on-going (Section 5.17)
4) In Section 5.15 (BWP), the following behaviours are clarified for RA triggered by BFR:
- Upon BFR trigger, a UE in an active BWP where BeamFailureRecoveryConfig is configured initiates BFR-RA in this BWP
- A UE in an active BWP where BeamFailureRecoveryConfig is configured but no CBRA resource is configured (in RACH-ConfigCommon) switches to the initial BWP during the BFR-RA procedure if no candidate beam meets the RSRP threshold
- Upon BFR trigger, a UE in an active BWP where BeamFailureRecoveryConfig is not configured switches to the initial BWP where it initiates BFR-RA if BeamFailureRecoveryConfig is configured in the initial BWP
5)
- Section 5.1.1 (RA initialization): the support of RA on SCell is extended to BFR.
- Section 5.1.2 (RA resource selection): the RA is terminated if no candidate beam meets the RSRP threshold. No CBRA fallback.
- Sections 5.1.4-5.17: “SpCell” is replaced by “Cell”

	
	

	Consequences if not approved:
	1) RA procedure does not know what value to use for rsrp-ThresholdSSB and csirs-Threshold when triggered by BFR procedure. BFR procedure cannot be executed.
2) PHY is not aware BFR is on-going and will therefore never monitor the CORESET-BFR. MAC will never receive gNB response to BFR, which will always be unsuccessful.
3) BFR (and consequently RA) can be continuously triggered by BFI_COUNTER continuously exceeding beamFailureInstanceMaxCount. 
4) The above configurations, although supported by current ASN.1 and providing benefits in terms of configuration flexibility and resource efficiency cannot be supported.
5) Although agreed in RAN1 and supported by the ASN.1, CFRA BFR on SCell is not supported.
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[bookmark: _Toc510431858]5.1	Random Access procedure
[bookmark: _Toc510431859]5.1.1	Random Access procedure initialization
The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell other than PSCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000 or by the beam failure recovery procedure (see subclause 5.17).
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).
RRC configures the following parameters for the Random Access procedure:
-	prach-ConfigIndex: the available set of PRACH occasions for the transmission of the Random Access Preamble;
-	preambleReceivedTargetPower: initial Random Access Preamble power;
-	rsrp-ThresholdSSB: an RSRP threshold for the selection of the SSB and corresponding Random Access Preamble and/or PRACH occasion;
-	powerControlOffset: a power offset between rsrp-ThresholdSSB and rsrp-ThresholdCSI-RS to be used when the Random Access procedure was initiated for beam failure recovery;
-	rsrp-ThresholdCSI-RScsirs-Threshold: an RSRP threshold for the selection of CSI-RS and corresponding Random Access Preamble and/or PRACH occasion; If the Random Access procedure was initiated for beam failure recovery (as specified in subclause 5.17) and if the contention-free Random Access Resources for beam failure recovery request associated with any of the CSI-RSs have been explicitly provided by RRC, rsrp-ThresholdCSI-RS shall be set to rsrp-ThresholdSSB + powerControlOffset;
-	sul-RSRP-Threshold: an RSRP threshold for the selection between the NUL carrier and the SUL carrier;
-	preamblePowerRampingStep: the power-ramping factor;
-	ra-PreambleIndex: Random Access Preamble;
-	ra-ssb-OccasionMaskIndex: defines in which PRACH occasion associated with an SSB the MAC entity may transmit a Random Access Preamble (see subclause 7.4);
-	preambleTxMax: the maximum number of Random Access Preamble transmission;
-	ssb-perRACH-OccasionAndCB-PreamblesPerSSB (SpCell only): defines the number of SSBs mapped to each PRACH occasion and the number of Random Access Preambles mapped to each SSB;
-	numberOfRA-PreamblesGroupA (SpCell only): defines the number of Random Access Preambles in Random Access Preamble group A for each SSB, if Random Access Preambles group B is configured;
-	If numberOfRA-PreamblesGroupA is equal to the number of Random Access Preambles per SSB configured by ssb-perRACH-OccasionAndCB-PreamblesPerSSB, there is no Random Access Preambles group B.
-	The Random Access Preambles in Random Access Preamble group A are the Random Access Preambles 0 to numberOfRA-PreamblesGroupA – 1, if Random Access Preambles group B is configured; Otherwise, the Random Access Preambles in Random Access Preamble group A are the Random Access Preambles 0 to the number of Random Access Preamles per SSB configured by ssb-perRACH-OccasionAndCB-PreamblesPerSSB;
-	The Random Access Preambles in Random Access Preamble group B, if exists, are the Random Access Preambles numberOfRA-PreamblesGroupA to the number of Random Access Preamles per SSB configured by ssb-perRACH-OccasionAndCB-PreamblesPerSSB.
NOTE 2:	If random Access Preambles group B is supported by the cell and SSBs are mapped to Random Access Preambles, Random Access Preambles group B is included in each SSB.
-	if Random Access Preambles group B exists:
-	ra-Msg3SizeGroupA (per cell): the threshold to determine the groups of Random Access Preambles;
-	deltaPreambleMsg3: ∆PREAMBLE_Msg3 in TS 38.213 [6];
-	messagePowerOffsetGroupB: the power offset for preamble selection.
-	the set of Random Access Preambles and/or PRACH occasions for SI request, if any;
-	the set of Random Access Preambles and/or PRACH occasions for beam failure recovery request, if any;
-	ra-ResponseWindow: the time window to monitor RA response(s) (SpCell only);
-	ra-ContentionResolutionTimer: the Contention Resolution Timer (SpCell only).
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[bookmark: _Toc510431860]5.1.2	Random Access Resource selection
The MAC entity shall:
1>	if the Random Access procedure was initiated for beam failure recovery (as specified in subclause 5.17); and
1>	if the contention-free Random Access Resources for beam failure recovery request associated with any of the SSBs and/or CSI-RSs have been explicitly provided by RRC:; and
	21>	if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs or the CSI-RSs with CSI-RSRP above rsrp-ThresholdCSI-RS csirs-Threshold amongst the associated CSI-RSs is available:
	32>	select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs or a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RS csirs-Threshold amongst the associated CSI-RSs;
	32>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB or CSI-RS from the set of Random Access Preambles for beam failure recovery request.
2> else if the random access procedure is on an SCell;
		3> consider the Random Access procedure unsuccessfully completed.
1>	else if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC; and
1>	if the ra-PreambleIndex is not 0b000000; and
1>	if contention-free Random Access Resource associated with SSBs or CSI-RS have not been explicitly provided by RRC:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex.
1>	else if the contention-free Random Access Resources associated with SSBs have been explicitly provided by RRC and at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available:
2>	select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.
1>	else if the contention-free Random Access Resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RScsirs-Threshold amongst the associated CSI-RSs is available:
2>	select a CSI-RS with CSI-RSRP above rsrp-ThresholdCSI-RScsirs-Threshold amongst the associated CSI-RSs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.
1>	else:
2>	if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:
3>	select an SSB with SS-RSRP above rsrp-ThresholdSSB.
2>	else:
3>	select any SSB.
2>	if Msg3 has not yet been transmitted:
3>	if Random Access Preambles group B exists; and
3>	if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – preambleReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB:
4>	select the Random Access Preambles group B.
3>	else:
4>	select the Random Access Preambles group A.
2>	else (i.e. Msg3 is being retransmitted):
3>	select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the first transmission of Msg3.
2>	if the association between Random Access Preambles and SSBs is configured:
3>	select a ra-PreambleIndex randomly with equal probability from the Random Access Preambles associated with the selected SSB and the selected Random Access Preambles group.
2>	else:
3>	select a ra-PreambleIndex randomly with equal probability from the Random Access Preambles within the selected Random Access Preambles group.
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[bookmark: _Toc510431862]5.1.4	Random Access Response reception
Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor the PDCCH of the SpCell for response to beam failure recovery request identified by the C-RNTI while ra-ResponseWindow is running.
1>	else:
2>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.
	Start of 4th change



[bookmark: _Toc510431898]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 bandwidthPartInactivityTimer, or by the MAC entity itself upon initiation of Random Access procedure. Upon addition of SpCell or activation of an SCell, one BWP is initially 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.
On the active BWP for each activated Serving Cell configured with a BWP, the MAC entity shall apply normal operations including:
1>	transmit on UL-SCH;
1>	transmit on RACH;
1>	monitor the PDCCH;
1>	transmit PUCCH;
1>	transmit SRS;
1>	receive DL-SCH;
1>	(re-)initialize any suspended configured uplink grants of configured grant Type 1 according to the stored configuration, if any, and to start in the symbol according to rules in subclause 5.8.2.
On the inactive BWP for each activated Serving Cell configured with a BWP, the MAC entity shall:
1>	not transmit on UL-SCH;
1>	not transmit on RACH;
1>	not monitor the PDCCH;
1>	not transmit PUCCH;
1>	not transmit SRS;
1>	not receive DL-SCH;
1>	clear any configured downlink assignment and configured uplink grant of configured grant Type 2;
1>	suspend any configured uplink grant of configured Type 1.
Upon initiation of the Random Access procedure, the MAC entity shall:
1>	if the Random Access procedure was initiated for beam failure recovery (see subclause 5.17); and
1> if BeamFailureRecoveryConfig is not configured for the active UL BWP; and
1> if BeamFailureRecoveryConfig is configured for the initial UL BWP:
2>	switch to initial DL BWP and UL BWP;
2>	perform the Random Access procedure on the initial DL BWP and UL BWP.
1>	else if PRACH occasions are configured for the active UL BWP:
2>	perform the Random Access procedure on the active DL BWP and UL BWP.
1>	else (i.e. PRACH occasions are not configured for the active UL BWP):
2>	switch to initial DL BWP and UL BWP;
2>	perform the Random Access procedure on the initial DL BWP and UL BWP.
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 a UE is in an active UL BWP where BeamFailureRecoveryConfig is configured but no contention-based random access resource is configured (in RACH-ConfigCommon), the MAC entity shall switch to the initial UL BWP during a Random Access procedure initiated for beam failure recovery if none of the SSBs with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs or the CSI-RSs with CSI-RSRP above rsrp-ThresholdCSI-RS amongst the associated CSI-RSs is available (see subclause 5.1.2).
If the MAC entity receives a PDCCH for BWP switching while a Random Access procedure 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 default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the default-DL-BWP; or
1>	if the default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:
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 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 bandwidthPartInactivityTimer 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.
3>	if the Serving Cell is SCell (other than PSCell):
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 default-DL-BWP is configured:
4>	perform BWP switching to a BWP indicated by the default-DL-BWP.
3>	else:
4>	perform BWP switching to the initial DL BWP.
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[bookmark: _Toc510431900]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;
-	rsrp-ThresholdSSBbeamFailureCandidateBeamThreshold: an RSRP threshold for SSB selection for the beam failure recovery; In case any CSI-RS is configured in the candidate set for the beam failure recovery, the associated threshold is derived from rsrp-ThresholdSSB (see subclause 5.1.1);
-	preamblePowerRampingStep: preamblePowerRampingStep for the beam failure recovery;
-	preambleReceivedTargetPower: preambleReceivedTargetPower for the beam failure recovery;
-	preambleTxMax: preambleTxMax 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.
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; and
1> if no Beam Failure Recovery procedure is on-going:
2>	start or restart the beamFailureDetectionTimer;
2>	increment BFI_COUNTER by 1;
2>	if BFI_COUNTER = beamFailureInstanceMaxCount + 1:
3>	initiate a Random Access procedure (see subclause 5.1) on the SpCell by applying the parameters configured in BeamFailureRecoveryConfig
3> notify lower layers of the Beam Failure Recovery trigger;
3> stop the beamFailureDetectionTimer;
3> set BFI_COUNTER to 0.
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>	consider the Beam Failure Recovery procedure successfully completed.


