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1	Introduction
This contribution proposes clarifications to the BWP operation in MAC. In the previous RAN2#AH-1801 the following agreements were made:
Agreements 
1. If the random access procedure is initiated on SCell (other than PSCell), MAC entity stops BWP-InactivityTimer of SCell and SpCell. If the random access procedure is initiated on SpCell, MAC entity stops BWP InactivityTimer associated with SpCell
2. bwp-InactivityTimer is (re-)started, if MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment 
3. The BWP inactivity timer does not start/re-start when a DCI is received while RA procedure is ongoing associated with this serving cell.  [FFS except for DCI scheduling mgs2/4 with UE’s C-RNTI].   
4. If a BWP switch is triggered with DCI scheduling msg4 with UE’s C-RNTI the UE considers contention resolution successful (as usual) and shall switch (e.g. the RACH will not be restarted in the new BWP).  The UE starts the timer upon the switch like in all other cases.  
5. Upon deactivation of a Scell, BWP-InactivityTimer associated with the deactivated Scell is stopped.  
6. When RA procedure is initiated, the bwp-InactivityTimer is also reset in addition to stopping it.
7. Capture that bwp-InactivityTimer is restarted upon receival of UL grant for TDD.  bwp-InactivityTimer is also restarted upon reception of UL grant for FDD

=>	Higher maximum values than 80ms will be introduced.  FFS the exact minimum and maximum value.
=>	The minimum resolution of the bandwidthPartInactivityTimer is 1ms

2	Discussion
2.1	BWP description
The current MAC description specifies that BWP switching is controlled by the PDCCH indicating a downlink assignment or uplink grant. While that is certainly true, the description seems to be missing other specified options for BWP switching and is hence incomplete – inactivity timer based switch and RA procedure initiation based switch are not defined. Unless these other options are defined explicitly, the description will remain incomplete and serves little value for a person implementing the feature, rather it will just create more confusion.
Proposal 1: Include in the BWP description the BWP switching is also controlled by bandwidthPartInactivityTimer as well as Random Access procedure initiation.

2.2	bandwidthPartInactivityTimer handling with RA Msg4
As agreed in the previous meeting, the NW can trigger a BWP switch with DCI for contention resolution message addressed to UE’s C-RNTI and UE shall start the bandwidthPartInactivityTimer as normally. However, it was left FFS whether the inactivity timer starting applies also for contention resolution message that will not issue a BWP switch from the UE. Having different behaviour for these two cases would be odd and we see no reason not to apply the same principle also in case BWP switch is not issued in DCI scheduling contention resolution. It should be noted that for UE in RRC_CONNECTED mode, contention resolution message is always addressed to UE’s C-RNTI so there are no cases where Temporary C-RNTI needs to be considered. Furthermore, as for contention free BFR (Beam Failure Recovery) preamble there is no contention resolution, the behaviour can be generalized to PDCCH reception addressed to UE’s C-RNTI for successful Random Access procedure completion. Ie., Random Access procedure is considered ongoing until the Msg4 reception. With this, the current BWP description can be simplified.
Proposal 2: The Random Access procedure is considered ongoing until PDCCH reception addressed to UE’s C-RNTI for successful Random Access procedure completion.
Proposal 3: bandwidthPartInactivityTimer is started upon PDCCH reception addressed to UE’s C-RNTI for successful Random Access procedure completion.
2.3	Values for bandwidthPartInactivityTimer
As discussed in the previous RAN2 meeting, the bandwidthPartInactivityTimer values initially introduced by RAN1 do not suffice for system to operate properly. The maximum value of 80ms can hardly be applied with any DRX cycle values defined for Long and even Short DRX. It seems desirable the NW can configure the inactivity timer to cover at least one DRX cycle and if there is no data activity, the UE would switch to default BWP based on the inactivity timer expiration. Otherwise, if the NW intends to schedule the UE configured with DRX on a non-default BWP, it would need to schedule the first transmission always in the default BWP with a switch command. As the BWP switching will take time, it seems such an approach could consume even more UE power than retaining the UE in the non-default BWP for one or a few DRX cycles. Hence, the maximum value for the timer should be in the order of several seconds and could be aligned with the Long DRX maximum value of 10.24s.
The minimum value for the timer will depend on the RAN4 requirements for the minimum switching time. It seems, 10ms could be something to start with and more values could be added later if use case is found. This will also correspond to the minimum value of Long DRX cycle.
Proposal 4: Define bandwidthPartInactivityTimer values within the range of 10ms…10.24s.
3	Conclusions
This contribution proposed clarification to the BWP operation in MAC and proposed the following:
Proposal 1: Include in the BWP description the BWP switching is also controlled by bandwidthPartInactivityTimer as well as Random Access procedure initiation.
Proposal 2: The Random Access procedure is considered ongoing until PDCCH reception addressed to UE’s C-RNTI for successful Random Access procedure completion.
Proposal 3: bandwidthPartInactivityTimer is started upon PDCCH reception addressed to UE’s C-RNTI for successful Random Access procedure completion.
Proposal 4: Define bandwidthPartInactivityTimer values within the range of 10ms…10.24s.
Related TP is provided below in an Annex.
Annex: Text proposal for TS 38.321
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[bookmark: _Toc502437830]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 at most four BWPs, and the maximum number of BWP per Serving Cell is specified in TS 38.213 [6]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 . BWP switching is controlled by the PDCCH indicating a downlink assignment or an uplink grant, bandwidthPartInactivityTimer expiry, or 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 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 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 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. The MAC entity considers Random Access procedure ongoing until PDCCH reception 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 and handling of bandwidthPartInactivityTimer as specified below.
If the BWP-InactivityTimerbandwidthPartInactivityTimer is configured, the MAC entity shall for each activated Serving Cell:
1>	if the Default-DL-BWPdefault-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the Default-DL-BWPdefault-DL-BWP; or
1>	if the Default-DL-BWPdefault-DL-BWP is not configured, and the active DL BWP is not the initial BWP:
2>	if a PDCCH 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:
[bookmark: _Hlk506195456]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-InactivityTimerbandwidthPartInactivityTimer associated with the active DL BWP.
2>	if Random Access procedure is initiated on this Serving Cell:
3>	stop the BWP-InactivityTimerbandwidthPartInactivityTimer of this Serving Cell.
3>	if the Serving Cell is SCell (other than PSCell):
4>	stop the bandwidthPartInactivityTimer of SpCell, if running.
2>	if the BWP-InactivityTimerbandwidthPartInactivityTimer associated with the active DL BWP expires:
3>	if the Default-DL-BWPdefault-DL-BWP is configured:
4>	perform BWP switching to a BWP indicated by the Default-DL-BWPdefault-DL-BWP.
3>	else:	
4>	perform BWP switching to the initial DL BWP.
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