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1. Introduction
From the previous meetings of RAN2 and RAN1, the dedicated RACH procedure for beam failure recovery (BFR) is introduced in specification. However, there still existed a few remaining issues on the RACH procedure for BFR based on the current specification. This contribution will share some views to these issues.
2. Discussion
From the BWP part in the current 38.321[1]:
---------------------------------------------------FROM 38.321-------------------------------------------------------------------
Upon initiation of the Random Access procedure, the MAC entity shall:
1>
if PRACH resources 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 resources 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 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 contention resolution (as specified in sub clause 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.
------------------------------------------------FROM 38.321----------------------------------------------------------------------
Based on the specification above, it can be seen that some BWP can be configured without the PRACH resources. Considering both the BFR RA resource and the CBRA resource is configured per BWP, four configuration scenarios may exist:
· Scenario 1: a BWP with BFR RA resources but without CBRA RA resources
· Scenario 2: a BWP with CBRA RA resources but without  BFR RA resources
· Scenario 3: a BWP without  neither BFR RA sources nor CBRA resources 
· Scenario 4: a BWP with both of BFR RA resources and CBRA RA resources
It is obviously that the scenario 2/3/4 should be supported. However, for the scenarios 1, it is still not clear whether the BFR RA resource can be configured on a BWP without CBRA resource. Considering the different time/frequency instance can be configured for the BFR RA resources and CBRA resource separately and the usage of BFR RA resource and CBRA resource are quite different, we think the BFR RA resource can be configured on the BWP without CBRA resource.
Proposal 1: The BFR RA resource can be configured on the BWP without CBRA resource.
For the BFR operation, it has been agreed in RAN2 that the UE should fallback to CBRA if none suitable BFR RA resource can be selected. In addition, it has been agreed that in case there is no CBRA resource on the current active BWP, the UE can switch back to initial BWP to process the RA procedure. Therefore, based on the similar consideration, we think the UE can switch back to initial BWP for the BFR operation if none suitable BFR RA resource can be selected and there is no CBRA resource configured on the current active BWP.
For the normal CFRA, since the CFRA resource can only be configured on the BWP with CBRA resource, the fallback from CFRA and CBRA can be processed for every preamble transmission attempt. However, if proposal 1 is agreed, for the case that there is BFR RA resource on the current active BWP but no CBRA resource, the fall back from BFR RA procedure to CBRA procedure may lead to a BWP switch. Since it has also been agreed that no BWP switch should be triggered during RA procedure, in order to save the complexity, we propose to stick to the agreement in BFR operation and give our proposal as follow:
Proposal 2: For the BFR operation in the scenario that “current active BWP with BFR RA resources but without CBRA RA resources”, if none suitable BFR RA resource can be selected
· For the preamble initial transmission, the UE should fallback to CBRA and switch back to initial BWP for the BFR operation. 
· For the preamble retransmission, the fallback to CBRA is not allowed, and UE should select one preamble by implementation among the configured BFR RA resources. (i.e. stick to the agreement that the BWP switch during RA procedure is not supported)
Based on the current specs, there are two independent counters PREAMBLE_TRANSMISSION_COUNTER and PREAMBLE_POWER_RAMPING_COUNTER used in RACH procedure for maintenance of the number of preamble transmission attempts and power ramping times. For the BFR operation, if fallback from BFRR to CBRA is occurred, then the two counters still continue as specified in the current 38.321.
Observation 1:  The PREAMBLE_TRANSMISSION_COUNTER and PREAMBLE _POWER_RAMPING_ COUNTER should continue in case the UE fall back from BFRR to CBRA.
And during the RAN2 AH1801 meeting, the agreements were achieved as below:
Agreements:
3  Maximum power applied to common RACH is dictated by the ra-PreambleTx-Max.
4  PreambleTransMax-BFR is applied only for contention free BFRR preamble. FFS how to capture it.  
5  Agreements will be captured in the MAC CR and reviewed during email discussion 
Based the agreements above, two separate parameters ra-PreambleTX-Max and PreambleTransMax-BFR will be used for CBRA and BFRR correspondingly. Since these two parameters may have different value, some ambiguity may exist in the maintenance of the above two counters in the case of the fallback from BFRR to CBRA during the ongoing RACH procedure.
PREAMBLE_TRANSMISSION_COUNTER
The PREAMBLE_TRANSMISSION_COUNTER will be used to determine whether a failure indication should be sent to higher layers. Based on current specs, in case there is CBRA resource on the current active BWP, the UE can select the CBRA resource for each preamble transmission attempt in case no suitable BFR RA resource can be selected. Considering the “PreambleTransMax-BFR is applied only for contention free BFRR preamble”, if the preamble is selected from CBRA, then ra-PreambleTx-Max will be used in the comparison between the counter and ra-PreambleTx-Max; otherwise, if the preamble is selected from BFR RA resource, then PreambleTransMax-BFR will be used in the comparison. Since the counter will continue in the fallback from BFRR to CBRA, the failure maybe triggered immediately in case the preamble from CBRA is selected, if the PREAMBLE_TRANSMISSION_COUNTER is smaller than preambleTransMax-BFR but larger then ra-PreambleTx-Max.
Observation 2: Since the counter will continue in the fallback from BFRR to CBRA, the failure maybe triggered immediately in case the preamble from CBRA is selected, if the PREAMBLE_TRANSMISSION_COUNTER is smaller than preambleTransMax-BFR but larger then ra-PreambleTx-Max.
Since the intention to have different value for preambleTransMax-BFR and ra-PreambleTx-Max is to enable the configuration of different maximum number for preamble transmission attempts for different purpose. We think the preambleTransMax-BFR should be used in the comparison with REAMBLE_TRANSMISSION_COUNTER in the determination that whether failure should be reported to higher layer.
Proposal 3: For RA initiated for the purpose of BFR, the preambleTransMax-BFR should be used in the comparison with PREAMBLE_TRANSMISSION_COUNTER in the determination that whether a failure should be reported to higher layer, no matter which RA resources in used in the BFR procedure.
PREAMBLE_POWER_RAMPING_COUNTER
Since it has been agreed that the maximum power level is defined by ra-PreambleTX-Max, the maximum value for PREAMBLE _POWER_RAMPING_COUNTER should be limited to preambleTx Max.
Proposal 4: The maximum value for PREAMBLE _POWER_RAMPING_COUNTER should be limited to ra-PreambleTx-Max
One example for the changes on 38.321 is given in annex for information
3. Conclusion
As we analysis above, we give proposals as follows:
Proposal 1: The BFR RA resource can be configured on the BWP without CBRA resource.
Proposal 2: For the BFR operation in the scenario that “current active BWP with BFR RA resources but without CBRA RA resources”, if none suitable BFR RA resource can be selected
· For the preamble initial transmission, the UE should fallback to CBRA and switch back to initial BWP for the BFR operation. 
· For the preamble retransmission, the fallback to CBRA is not allowed, and UE should select one preamble by implementation among the configured BFR RA resources. (i.e. stick to the agreement that the BWP switch during RA procedure is not supported)
Observation 1:  The PREAMBLE_TRANSMISSION_COUNTER and PREAMBLE _POWER_RAMPING_ COUNTER should continue in case the UE fall back from BFRR to CBRA.
Observation 2: Since the counter will continue in the fallback from BFRR to CBRA, the failure maybe triggered immediately in case the preamble from CBRA is selected and the PREAMBLE_TRANSMISSION_COUNTER is smaller than preambleTransMax-BFR but larger then ra-PreambleTx-Max.
Proposal 3: For RA initiated for the purpose of BFR, the preambleTransMax-BFR should be used in the comparison with PREAMBLE_TRANSMISSION_COUNTER in the determination that whether a failure should be reported to higher layer, no matter which RA resources in used in the BFR procedure.
Proposal 4: The maximum value for PREAMBLE _POWER_RAMPING_COUNTER should be limited to ra-PreambleTx-Max.
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5. Annex
5.1.2
Random Access Resource selection
The MAC entity shall:

1>
if the Random Access procedure was initiated by a beam failure indication from lower layer; and
1>
if the contention-free random access resources for beam failure recovery request associated with any of the SS blocks and/or CSI-RSs have been explicitly provided by RRC; and
1>
if at least one of the SS blocks with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or the CSI-RSs with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs is available:
2>
select an SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or a CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block or CSI-RS from the set of Random Access Preambles for beam failure recovery request.
1>
if the contention-free random access resources for beam failure recovery request associated with any of the SS blocks and/or CSI-RSs have been explicitly provided by RRC; and
1>
if there is no SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks nor the CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs is available: and
1>if the PREAMBLE_TRANSMISSION_COUNTER is greater than 1; and
1>if there is no common PRACH resources configured on the current UL BWP
     2> select an SS block amongst the associated SS blocks or a CSI-RS amongst the associated CSI-RSs
     2> set the PREAMBLE_INDEX  to a ra-PreambleIndex corresponding to the selected SS block or CSI-RS from the set of Random Access Preambles for beam failure recovery request
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 SS blocks 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 SS blocks have been explicitly provided by RRC and at least one SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks is available:
2>
select an SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block.
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 csirs-Threshold amongst the associated CSI-RSs is available:
2>
select a CSI-RS with CSI-RSRP above csirs-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 SS blocks with SS-RSRP above rsrp-ThresholdSSB is available:

3> select an SS block with SS-RSRP above rsrp-ThresholdSSB.

2>
else:

3> select any SS block.

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:

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 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.

1>
if an SS block 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 (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occassion 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 (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected CSI-RS).

1>
else:

2>
determine the next available PRACH occasion (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occassion).

1> perform the Random Access Preamble transmission procedure (see subclause 5.1.3).
5.1.3
Random Access Preamble transmission

The MAC entity shall, for each Random Access Preamble:

1>
if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and

1>
if the notification of suspending power ramping counter has not been received from lower layers; and

1>
if SS block selected is not changed (i.e. same as the previous Random Access Preamble transmission): and
1>
if PREAMBLE_POWER_RAMPING_COUNTER < preambleTxMax :
2>
increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1>
set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep;

1>
except for contention-free Randon Access Preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;
1>
instruct the physical layer to transmit the Random Access Preamble using the selected PRACH, corresponding RA-RNTI (if available), PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × X × f_id + 14 × X × Y × ul_carrier_id

where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < X), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < Y), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for normal carrier, and 1 for SUL carrier). The values X and Y are specified in TS 38.213 [6].
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