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1	Introduction
In the previous RAN2#100 meeting, the BWP aspects wrt. RA procedure was discussed and the following details were agreed:
		Agreements:
1. BWP switching cannot occur during RA procedure for RRC Connection establishment
2. During CFRA the network doesn’t perform BWP switching.  FFS on the impact of beam recovery.  
3. The UE stops the BWP timer when it initiates random access procedure
4. For contention based, some UL BWP are configured with PRACH resources.  The UE performs RACH on the active BWP if configured with RACH resources.  If not configured the UE uses initial UL/DL BWP.   It is recommended for the network to configure RACH resources on active BWP.   If the UE switches to initial BWP it stays there until told by the network to switch with a DCI.   
5. When a BWP switch command is received while the UE is doing CBRA, it is up to UE implementation whether it switches BWP, stops the RA and start in new BWP or whether it ignores the BWP switch command and continues the RA in the BWP where it started.   



Regarding beam failure recovery request, the following details were agreed:
Agreements
1. Beam failure recovery using a dedicated PRACH preamble is specified in the MAC and triggered upon indication from Physical layer.  RAN2 assumes that the PHY layer does the detection of beam failure.    
2. Beam selection is specified in the MAC similar to the HO case
3. The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based.  

Agreements
1	The reception of the gNB response to beam recovery request sent on RACH is based on the monitoring of a PDCCH addressed to C-RNTI within a time duration configured by RRC.
2	Beam recovery can take place on a candidate beam (e.g. beams above threshold) with dedicated PRACH resources either associated with an SSB or CSI-RS resource.
3: 	When more than one beam is a valid candidate, it is up to UE implementation to select the beam.

This contribution discusses the case where dedicated PRACH preamble(s) for beam failure recovery are configured in a different UL BWP than the current active UL BWP and what should the UE behaviour be in that case. Furthermore, it was not agreed previously which message in the RA procedure can be used to switch the BWP. Additionally, a clarification to BWP switching description in the TS 38.321 is provided.
2	Discussion
2.1	Beam failure recovery request and BWP switch
The current TS 38.321 specifies the following behaviour:
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.
However, as the beam failure recovery request (BFRR) preambles are usually configured on a separate PRACH from the initial access PRACH, the above determination does not fully comply with other agreements on beam recovery. For instance, it was based on the agreement the UE shall use dedicated contention free BFRR preamble if an associated beam is available. If the BFRR preamble is configured for a PRACH other than the PRACH in the currently active UL BWP, the above specification text mandates UE to perform RA procedure on the active UL BWP whereas the cited agreement would talk in favour of switching the UL BWP.
Given that it would always be more efficient to use dedicated contention free resources (if provided) rather than contention based resources, it seems natural to require the UE to switch the active UL BWP to a one where it has dedicated BFRR preambles upon beam failure event. Naturally, for TDD system this would mean similarly change of DL BWP but given the beam failure event has occurred there seems not to be any big reason trying to maintain the currently active DL BWP – it should be more important to re-gain the link connectivity. For FDD, however, this may not require change of DL BWP as the response message from NW may be able to be received from the currently active DL BWP – this could be part of the configuration for BFRR resources.
Proposal 1: Upon beam failure, if beam failure recovery request preamble(s) for an available beam is configured on a PRACH that is not available in the currently active UL BWP, the UE shall switch to the corresponding UL BWP where the given PRACH is available.
Proposal 2: Given proposal 1, for TDD system, UE switches its DL BWP along with the UL BWP. For FDD system, whether to switch DL BWP depends on the RRC configuration for beam failure recovery request resources.
2.2	Earliest message to be used for BWP switch after RA
As the NW may intend to switch UE back to the active BWP where it was previously operating after RA procedure or the link connection through another beam has been re-gained, it seems beneficial to allow doing this as soon as possible. Given that NW response (Msg2) to the BFRR is addressed to UE’s C-RNTI as well as for contention based RA procedure the C-RNTI is used in Msg4, it should be possible to switch BWP with those messages. This applies generally to all RA attempts conducted in RRC_CONNECTED mode. In this case, the UE shall not start all over again the RA procedure.
Proposal 3: Confirm the first message addressed on UE’s C-RNTI (ie., Msg2 for contention free and Msg4 for contention based when C-RNTI was included in Msg3) during the RA procedure can be used to switch the active BWP without UE starting the RA procedure again.
2.3	Clarification on BWP switching description
The current TS 38.321 describes the BWP switching as follows:
The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time, and is controlled by the PDCCH indicating a downlink assignment or an uplink grant.
However, as the MAC initiated RA procedure may also switch the active BWP when PRACH is not available in the currently active UL BWP, it seems that should be added as condition to BWP switching.
Proposal 4: Add the MAC initiated Random Access procedure as condition for BWP switching in the BWP description.
3	Conclusions
In this contribution the relation between BWPs and beam recovery triggered RA procedure was discussed which led to the following proposals:
Proposal 1: Upon beam failure, if beam failure recovery request preamble(s) for an available beam is configured on a PRACH that is not available in the currently active UL BWP, the UE shall switch to the corresponding UL BWP where the given PRACH is available.
Proposal 2: Given proposal 1, for TDD system, UE switches its DL BWP along with the UL BWP. For FDD system, whether to switch DL BWP depends on the RRC configuration for beam failure recovery request resources.
Proposal 3: Confirm the first message addressed on UE’s C-RNTI (ie., Msg2 for contention free and Msg4 for contention based when C-RNTI was included in Msg3) during the RA procedure can be used to switch the active BWP without UE starting the RA procedure again.
Proposal 4: Add the MAC initiated Random Access procedure as condition for BWP switching in the BWP description.
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5.15	Bandwidth Part (BWP) operation
A Serving Cell may be configured with at most four BWPs, and for an activated Serving Cell, there is always one active BWP at any point in time.
The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time, and is controlled by the PDCCH indicating a downlink assignment or an uplink grant, or initiated by MAC entity itself upon Random Access procedure initiation. 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>	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 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 by detecting a beam failure and the contention free PRACH resources for beam failure recovery request have been explicitly provided by RRC:
2>	if the contention free PRACH resources for beam failure recovery request are not configured for the active UL BWP:
3>	switch to corresponding UL BWP and, if needed, DL BWP;
2>	perform the Random Access procedure on the active DL BWP and UL BWP.
1>	else 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. 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 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 indicating downlink assignment is received on the active BWP; or
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:
3>	stop the BWP-InactivityTimer.
2>	if 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.

