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1	Introduction
RAN1 has recently made agreements on the beam failure recovery request related procedures:
RAN1#89:
Agreements:
· Support the following channel(s) for beam failure recovery request transmission:
· Non-contention based channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, at least for the FDM case
· FFS other ways of achieving orthogonality, e.g., CDM/TDM with other PRACH resources
· FFS whether or not have different sequence and/or format than those of PRACH for other purposes 
· Note: this does not prevent PRACH design optimization attempt for beam failure recovery request transmission from other agenda item 
· FFS: Retransmission behavior on this PRACH  resource is similar to regular RACH procedure
· Support using PUCCH for beam failure recovery request transmission
· FFS whether PUCCH is with beam sweeping or not
· Note: this may or may not impact PUCCH design
· FFS Contention-based PRACH resources as supplement to contention-free beam failure recovery resources
· From traditional RACH resource pool
· 4-step RACH procedure is used
· Note: contention-based PRACH resources is used e.g., if a new candidate beam does not have resources for contention-free PRACH-like transmission 
· FFS whether a UE is semi-statically configured to use one of them or both, if both, whether or not support dynamic selection of one of the channel(s) by a UE if the UE is configured with both 
RAN1#90bis:

Agreement:
· A beam recovery request can be transmitted if the number of consecutive detected beam failure instance exceeds a configured maximum number
· (Working assumption) If hypothetical PDCCH BLER is above a threshold, it is counted as beam failure instance
· Note: Beam failure is determined when all serving beams fail
· The candidate beam can be identified when metric X of candidate beam is higher than a threshold
· FFS: metric X
· 1 or 2 threshold values are introduced
· If 2 thresholds are introduced, one is for SSB and the other is for CSI-RS
· One of the following alternatives will be down-selected in RAN1#91
· Alt-1: Fixed value
· Alt-2: Configurable value by RRC signaling
· RAN2 should specify the RRC signaling to configuration of the threshold
· Note: for beam failure detection, the UE should aware the transmission power offset between CSI-RS and DMRS of PDCCH
· FFS other details.

Agreement:
· For gNB to uniquely identify UE identity from a beam failure recovery request transmission
· A PRACH sequence is configured to UE

2	Discussion
According to the RAN1 agreements above, the UE may detect a beam failure and in response transmit a PRACH preamble dedicated to beam failure recovery request to NW – based on this, the NW may know the new beam where to serve the UE. However, as such there is no indication from RAN1 this should be taken into account by RAN2 designing the RA procedure.
Observation 1: RAN1 has designed a beam failure recovery request mechanism using a dedicated PRACH preamble.
Considering the MAC operation, UE may have triggered BSR/SR procedures and consequently a RA procedure if, for instance, maximum number of SR transmissions were reached already (could be the case if there was a beam blockage that results also to beam failure). It is not quite clear what would the UE behaviour be in this case unless the beam failure recovery request is tightly coupled with the RA procedure performed by MAC entity. The MAC entity might be selecting PRACH preamble based on the contention based random access whereas what is should really do is to send the beam failure recovery request message with the dedicated PRACH preamble allocated for the UE.
Besides, as agreed already in the previous RAN2#99Bis meeting, the MAC selects the SS Block or CSI-RS based on RRC configured thresholds for PRACH preamble transmission in case of contention free RA or contention based RA procedures. This seems to fit well to the “metric X” mentioned by RAN1 for the candidate beam identification.
Proposal 1: Beam failure recovery request using a dedicated PRACH preamble is initiated and performed by MAC through Random Access procedure.
It should be clarified with RAN1 whether such triggering for the beam failure recovery would be a MAC procedure or an indication by L1 to MAC.
Proposal 2: Discuss whether the trigger for beam failure recovery would be a MAC procedure or an indication by L1 to MAC.
3	Conclusions
This contribution briefly discussed based on the recent agreement by RAN1 to use dedicated PRACH preamble as beam failure recovery request signal the implications if such signal transmission would be specified independently from MAC RA procedure. The conclusion is that these should be tightly coupled and the following was proposed:
Proposal 1: Beam failure recovery request using a dedicated PRACH preamble is initiated and performed by MAC through Random Access procedure.
Proposal 2: Discuss whether the trigger for beam failure recovery would be a MAC procedure or an indication by L1 to MAC.
[bookmark: _GoBack]The TP into TS 38.321 is provided in Annex which assumes tentatively that an indication from L1 is received to trigger the RA procedure for beam failure recovery request (Note: the TP is done on top of TS 38.321 rapporteur’s latest version from the email discussion [99bis#12] as well as using the model proposed in [99bis#23]). It is also assumed below that beam failure recovery request check is done first in the procedure, however, this should also be discussed further.
Annex: TP into TS 38.321
*** Start of change ***
[bookmark: _Toc497230284]5.1	Random Access procedure
[bookmark: _Toc497230285]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, by L1 indication for beam failure recovery, 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. 
NOTE:	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).
Editor's note: Editor thinks RAN1 agreements imply PDCCH order as in LTE even though 38.213 does not capture it yet. To be confirmed by RAN2.
Editor’s note: It should be further discussed with RAN1 whether the beam failure recovery triggering is a L1 or MAC procedure.
RRC configures the following parameters for the Random Access procedure:
-	prach-ConfigIndex: the available set of PRACH resources for the transmission of the Random Access Preamble;
-	ra-PreambleInitialReceivedTargetPower: initial preamble power;
-	ssb-Threshold: an RSRP threshold for the selection of the SS block and corresponding PRACH resource;
-	ra-PreamblePowerRampingStep: the power-ramping factor;
-	ra-PreambleIndex: Random Access Preamble;-	ra-PreambleTx-Max: the maximum number of preamble transmission;
-	the groups of Random Access Preambles (i.e. Random Access Preambles group A and Random Access Preambles group B) and the set of available Random Access Preambles in each group (SpCell only);
-	if Random Access Preambles group B exists:
-	ra-Msg3SizeGroupA: the threshold to determine the groups of Random Access Preambles;
-	the set of Random Access Preambles for SI request and corresponding PRACH resource(s), if any;
-	set of Random Access Preambles for beam failure recovery request and corresponding PRACH resource(s), if any;
-	ra-ResponseWindow: the time window to monitor RA response(s);
-	ra-ContentionResolutionTimer: the Contention Resolution Timer (SpCell only).
In addition, the following information for related Serving Cell is assumed to be available for UEs:
-	if Random Access Preambles group B exists:
-	PCMAX,c: the configured UE transmitted power of the Serving Cell performing the Random Access Procedure.
The following UE variables are used for the Random Access procedure:
-	PREAMBLE_INDEX;
-	PREAMBLE_TRANSMISSION_COUNTER;
-	PREAMBLE_POWER_RAMPING_COUNTER;
-	PREAMBLE_RECEIVED_TARGET_POWER;
-	PREAMBLE_BACKOFF;
-	TEMPORARY_C-RNTI.
The Random Access procedure is initiated as follows:
The MAC entity shall:
1>	flush the Msg3 buffer;
1> set the PREAMBLE_TRANSMISSION_COUNTER to 1;
1>	set the PREAMBLE_POWER_RAMPING_COUNTER to 1;
1>	set the PREAMBLE_BACKOFF to 0 ms;
1>	perform the Random Access Resource selection procedure (see subclause 5.1.2).
Editor's note: beamforming aspect may impact to RA procedure across subclause 5.1, but RAN1 inputs would be further required.
Editor's note: SUL may impact to RA procedure depending on the RAN1/2 discussion.
Editor's note: Differentiation of backoff parameter and/or power ramping will be supported, but details to be discussed next year.
[bookmark: _Toc497230286]5.1.2	Random Access Resource selection
The MAC entity shall:
1> if an L1 indication for beam failure recovery request has been received and contention free PRACH resources associated with SS blocks have been explicitly provided by RRC and at least one SS block with metric X above FFS-threshold-SSB amongst the associated SS blocks is available:
2> select an SS block with SS- metric X above FFS-threshold-SSB amongst the associated SS blocks;
2> set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block;
1> else if an L1 indication for beam failure recovery request has been received and contention free PRACH resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with metric X above FFS-threshold-CSI-RS amongst the associated CSI-RSs is available:
2>    select a CSI-RS with metric X above FFS-threshold-CSI-RS amongst the associated CSI-RSs;
2>    set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS;
Editor's note: metric X, FFS-threshold-SSB, and FFS-threshold-CSI-RS should be agreed by RAN1.
Editor's note: the order between beam recovery failure request and other RA procedures (like PDCCH order) should be discussed further by RAN2.
1>	else if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC, and it is not 0b000000:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex;
1>	else:
2>	select a SS block with SS-RSRP above ssb-Threshold;
Editor's note: RAN2 can discuss further whether ssb-Threshold is mandatory or not. Also, the case when multiple SS blocks are above the ssb-Threshold can be discussed later.
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,c (of the Serving Cell performing the Random Access Procedure) – ra-PreambleInitialReceivedTargetPower:
Editor's note: from the LS R1-1716932, Editor understands that only ra-PreambleInitialReceivedTargetPower is discussed in RAN1, so deltaPreambleMsg3, messagePowerOffsetGroupB in LTE are not captured. RAN2 confirmation requires.
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 preamble transmission attempt corresponding to the first transmission of Msg3.
2>	if the association between Random Access Preambles and SS blocks is configured:
3>	select a ra-PreambleIndex randomly with equal probability from the random access preambles associated with the selected SS block and the selected group;
2>	else:
3>	select a ra-PreambleIndex randomly with equal probability from the random access preambles within the selected group;
2>	set the PREAMBLE_INDEX to the selected ra-PreambleIndex;
Editor's note: the updates above are based on the following RAN1 agreements and the LS R1-1716932:
-	For contention-based random access, an association between an SS block in the SS burst set and a subset of RACH resources and/or preamble indices is configured by a set of parameters in RMSI.
-	For initial access, threshold for SS block selection for RACH resource association is configurable by network, where the threshold is based on RSRP.
1>	if the association between PRACH occasions andan SS blocks is selected above and an association between PRACH occasions and SS blocks is configured:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SS block;
1>	else if a CSI-RS is selected above and an association between PRACH occasions and CSI-RSs is configured:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected CSI-RS;
 
1>	else:
2>	determine the next available PRACH occasion;
Editor's note: the order of procedure (e.g. selection of SS block) can be re-arranged later.
1> perform the Random Access Preamble transmission procedure (see subclause 5.1.3).
*** End of change ***
