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1 Introduction
MAC spec has capture the following text to specify the behavior of MAC triggered BWP switching upon RACH initiation: 

	Upon initiation of the Random Access procedure, the MAC entity shall:
1>	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 initialDownlinkBWP and initialUplinkBWP;
       2>	perform the Random Access procedure on the initialDownlinkBWP and initialUplinkBWP.



In the last meeting [1], it is discussed whether UE have to switch BWP after RACH initiation if active UL BWP to perform CFRA has no CBRA PRACH resource, and CBRA fallback condition is met. Network vendor confirms that BWP switching after RACH initiation could be avoided by network implementation, i.e., network could always configure UE with CFRA resource on an UL BWP which is configured with CBRA resource, and therefore UE is not required to switch UL BWP back and forth for CFRA and CBRA during a RACH procedure after RACH initiation.

However, on SCell, there is no CBRA resource to do RACH fallback, and therefore the UE behavior is not specified when CBRA fallback is triggered (i.e., all CFRA resource are associated with DL beam below RSRP threshold). In this paper, we propose that if CFRA is triggered on an UL BWP without contention-based RACH resource, UE should run CFRA only during the RACH procedure, i.e. no CBRA fallback if no CBRA PRACH resource.

2 Discussion
From UE perspective, based on RACH configuration an UL BWP have 3 status below:
· Case 1: No PRACH configured
· Case 2: Configured with contention-free PRACH resource only: e.g., UL BWP on SCell
· Case 3: Configured with both contention-free and contention-based PRACH resource

For case 1, based on current MAC spec UE will switch to initial UL and DL BWP upon RACH initiation. To eliminate RACH load and RACH contention on initial UL BWP, we have proposal in [2] to allow flexible UL BWP selection.

For case 2, based on current MAC spec it is not clear how UE perform RACH procedure if all CFRA resource are not suitable, i.e., all PRACH resources are associated with DL beams below RSRP threshold. We suggest that for RACH procedure on SCell, UE perform CFRA only. To be specific, if UE cannot find a DL beam above RSRP threshold, UE select any of the DL beam for CFRA. The rationale of the proposal is that as in LTE, CFRA on SCell (except for beam failure recovery) is network initiated, and therefore network can detect the failure and handle it without specific UE behavior.

Observation 1: RACH procedure on SCell has no CBRA PRACH resource to support CBRA fallback.

Proposal 1: RACH procedure on SCell is contention-free only, i.e., no CBRA fallback. 
Proposal 2: For RACH procedure on SCell, if there is no PRACH available, i.e. all the DL beam associated with CFRA PRACH resource are below RSRP threshold, UE select any of the associated DL beam for CFRA.

Even in PCell, UL BWP except for the initial UL BWP may not always have contention-based RACH resource but still have PRACH resource for contention-free RACH, e.g., for handover or for contention-free beam failure recovery. To avoid BWP switching for CBRA fallback during RACH procedure after RACH initiation, in last meeting network vendors propose to configuring contention-based PRACH on each UL BWP, which consumes UL resource from network perspective and is not applicable to SCell.  

Observation 2: One alternative to avoid BWP switching after RACH initiation caused by CBRA fallback is by network implementation, i.e., always configure CFRA on an UL BWP with CBRA PRACH resource. However, the method consumes UL resource for PRACH from network perspective, restrict network configuration flexibility, and does not apply to SCell case.

We think a better way to handle this is to generalize proposal 1 to be per UL BWP, i.e., whether UE support CBRA fallback depends on whether the UL BWP on which CFRA PRACH is configured has contention-based PRACH or not. 

Proposal 3: If contention-free PRACH is on an UL BWP with contention-based PRACH resource, CBRA fallback is supported; otherwise, CBRA fallback is not supported and UE perform CFRA only.

To be specific, when CFRA is initiated by the network, gNB can determine whether UE have CBRA fallback. If network prefer UE to always support CBRA fallback, network can always instruct UE to perform contention-free RACH procedure on a UL BWP with contention-based RACH (i.e. through the BWP index included in PDCCH order).
Observation 3: For network-initiated RACH, gNB can always configure CFRA PRACH on an UL BWP with CBRA PRACH resource if network expects UE to support CBRA fallback.



Proposal 3.1: When CFRA is initiated by the network, 
· Case 1: if the UL BWP to perform CFRA has CBRA PRACH resource , CBRA fallback is supported
· Case 2: if the UL BWP to perform CFRA has no CBRA PRACH resource, UE perform CFRA only.

In contrast, if CFRA is triggered by MAC entity itself (e.g. beam failure recovery), UE support CBRA fallback depends on whether there is CBRA resource on current active BWP for CFRA. If network thinks CBRA fallback is mandatory, network just keeps UE on the active UL BWP with CBRA PRACH resource.

Observation 4: For MAC-initiated RACH, gNB can always keep UE on an active UL BWP with CBRA PRACH resource if network expects UE to support CBRA fallback.


Proposal 3.2: When CFRA is initiated by MAC entity itself, 
· Case 1: if active UL BWP has both CFRA and CBRA PRACH, CBRA fallback is supported
· Case 2: if active ULBWP has CFRA PRACH only, UE perform CFRA only



3 Conclusion 
Based on the observation:
Observation 1: RACH procedure on SCell has no CBRA PRACH resource to support CBRA fallback.

Observation 2: One alternative to avoid BWP switching after RACH initiation caused by CBRA fallback is by network implementation, i.e., always configure CFRA on an UL BWP with CBRA PRACH resource. However, the method consumes UL resource for PRACH from network perspective, restrict network configuration flexibility, and does not apply to SCell case.

Observation 3: For network-initiated RACH, gNB can always configure CFRA PRACH on an UL BWP with CBRA PRACH resource if network expects UE to support CBRA fallback.
Observation 4: For MAC-initiated RACH, gNB can always keep UE on an active UL BWP with CBRA PRACH resource if network expects UE to support CBRA fallback.

We propose:

Proposal 1: RACH procedure on SCell is contention-free only, i.e., no CBRA fallback. 
Proposal 2: For RACH procedure on SCell, if there is no PRACH available, i.e. all the DL beam associated with CFRA PRACH resource are below RSRP threshold, UE select any of the associated DL beam for CFRA.

Proposal 3: If contention-free PRACH is on an UL BWP with contention-based PRACH resource, CBRA fallback is supported; otherwise, CBRA fallback is not supported and UE perform CFRA only.

Proposal 3.1: When CFRA is initiated by the network, 
· If the UL BWP to perform CFRA has CBRA PRACH resource , CBRA fallback is supported
· Otherwise, UE perform CFRA only.
Proposal 3.2: When CFRA is initiated by MAC entity itself, 
· If active UL BWP has both CFRA and CBRA PRACH, CBRA fallback is supported
· Otherwise, UE perform CFRA only


4 Annex: Text Proposal
[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
1>	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 cfra-csirs-DedicatedRACH-Threshold amongst the associated CSI-RSs is available, or if the provided contention-free Random Access Resources are on an UL BWP of this Serving Cell which is not configured with contention-based Random Access Resources as well:
2> 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 cfra-csirs-DedicatedRACH-Threshold amongst the associated CSI-RSs is available:
2>3> select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs or a CSI-RS with CSI-RSRP above cfra-csirs-DedicatedRACH-Threshold amongst the associated CSI-RSs;
2> else: 
       3> select any SSB amongst the associated SSBs or any CSI-RS amongst the associated CSI-RSs.
2>	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.
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-RSs 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
1> if at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available, or if the provided contention-free Random Access Resources are on an UL BWP of this Serving Cell which is not configured with contention-based Random Access Resources:
     2> if at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available:
2>3>select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;
2> else:
     3> select any SSB 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
1> if at least one CSI-RS with CSI-RSRP above cfra-csirs-DedicatedRACH-Threshold amongst the associated CSI-RSs is available, or if the provided contention-free Random Access Resources are on an UL BWP of this Serving Cell which is not configured with contention-based Random Access Resources:
     2> if at least one CSI-RS with CSI-RSRP above cfra-csirs-DedicatedRACH-Threshold amongst the associated CSI-RSs is available:
2>3> select a CSI-RS with CSI-RSRP above cfra-csirs-DedicatedRACH-Threshold amongst the associated CSI-RSs;
2> else:
	3> select any CSI-RS 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 is configured; 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 – msg3-DeltaPreamble – 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.
2>	set the PREAMBLE_INDEX to the selected ra-PreambleIndex.
1>	if an SSB is selected above and an association between PRACH occasions and SSBs is configured:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the PRACH occasions occurring simultaneously but on different subcarriers, corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected SSB).
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 in ra-OccasionList corresponding to the selected CSI-RS (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the PRACH occasions occurring simultaneously but on different subcarriers, 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 shall select a PRACH occasion randomly with equal probability amongst the PRACH occasions occurring simultaneously but on different subcarriers; the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion).
1>	perform the Random Access Preamble transmission procedure (see subclause 5.1.3).
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