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Introduction
In previous RAN1/2 meetings, some agreements were made on the use of a timer to fall-back from a current active BWP to a default BWP. 
Agreements in RAN2#99bis
Agreements:
1	RAN2 confirms, a new timer (BWP inactivity timer) is introduced to switch active BWP to default BWP after a certain inactive time.  BWP inactivity timer in independent from the DRX timers.
Agreements:
1	Behaviour on the BWP that is deactivated 
-       not transmit on UL-SCH on the BWP;
-       not monitor the PDCCH on the BWP;
-       not transmit PUCCH on the BWP;
-       not transmit on PRACH on the BWP;
-       do not flush HARQ buffers when doing BWP switching (unless an issue is identified)
2	RAN2 will not support MAC CE BWP switching

Agreements in RAN1#90bis
	Agreements:
· For paired spectrum, support a dedicated timer for timer-based active DL BWP switching to the default DL BWP
· A UE starts the timer when it switches its active DL BWP to a DL BWP other than the default DL BWP
· A UE restarts the timer to the initial value when it successfully decodes a DCI to schedule PDSCH(s) in its active DL BWP
· FFS other cases
· A UE switches its active DL BWP to the default DL BWP when the timer expires
· FFS other conditions (e.g. interaction with DRX timer)
· For unpaired spectrum, support a dedicated timer for timer-based active DL/UL BWP pair switching to the default DL/UL BWP pair
· A UE starts the timer when it switches its active DL/UL BWP pair to a DL/UL BWP pair other than the default DL/UL BWP pair
· A UE restarts the timer to the initial value when it successfully decodes a DCI to schedule PDSCH(s) in its active DL/UL BWP pair
· FFS other cases
· A UE switches its active DL/UL BWP pair to the default DL/UL BWP pair when the timer expires
· FFS other conditions (e.g. interaction with DRX timer)
· FFS the range and granularity of the timer
Agreements:
· For an Scell, a UE can be configured with the following:
· a timer for timer-based active DL BWP (or DL/UL BWP pair) switching, along with a default DL BWP (or the default DL/UL BWP pair) which is used when the timer is expired
· The default DL BWP can be different from the first active DL BWP
· For Pcell, the default DL BWP (or DL/UL BWP pair) can be configured/reconfigured to a UE
· If no default DL BWP is configured, the default DL BWP is the initial active DL BWP


Then, only few additional agreements were made related to the BWP timer in RAN2#100:
	Agreements:
[…]
6. The UE stops the BWP timer when it initiates random access procedure
[…]
10. BWP switching either by DCI or BWP timer does not impact any running drx-InactivityTimer or drx-onDurationTimer
[…]
13. The BWP timer is specified in the MAC 



There were also further BWP timer related agreements in RAN1#91:
	Agreements:
· For timer-based active DL BWP (DL/UL BWP pair) switching,
· Granularity of the timer: 1 ms (subframe) for sub6, 0.5 ms (half-subframe) for mmWave
· Maximal time length of the timer: approximately 50 ms
· It’s up to RAN2’s decision on a set of exact values for the timer initial setting and whether or not to enable/disable the timer (e.g., via a very large timer value)
Agreements:
· In unpaired spectrum, for timer-based active DL/UL BWP pair switching, a UE restarts the timer to the initial value when the following additional conditions are met
· It detects a DCI scheduling PUSCH for its current active DL/UL BWP pair
· It’s RAN1’s understanding that the remaining issues of timer-based active DL BWP (DL/UL BWP pair) switching (e.g. additional timer restarting/expiration conditions, inter-action with RACH procedure and grant-free scheduling) will be discussed in RAN2
· Send an LS to RAN2 – Peter A. (Qualcomm), R1-1721668, which is approved and final LS in R1-1721714

Conclusion:
· It’s up to RAN2’s decision on any remaining issues regarding to BWP operation interaction with C-DRX
· It’s also up to RAN2’s decision whether it’s necessary to define default UL BWP in paired spectrum




In this contribution, we follow-up on the last open issue/proposal raised by RAN1 and suggest supporting, similar to DL, a default UL BWP in paired spectrum.
Discussion
RAN2 agreed that BWP inactivity timer is introduced to switch active BWP to default BWP after a certain inactive time. However, the current agreements only focus on timer-based active DL BWP (or DL/UL BWP pair) and no timer-based UL BWP fallback to a default UL BWP has been discussed. This makes sense as the reason for the timer is to stop the UE monitoring PDCCH over a much larger BW than its necessity to save power since monitoring is passive.
For paired spectrum, a UE in RRC_CONNECTED state switches its active DL BWP to the default DL BWP when the DL BWP inactivity timer expires, but keeps its active UL BWP unchanged, even though it could be wideband. Therefore, for paired spectrum, the BWP inactivity timer is only useful in the DL direction. However, for unpaired spectrum, the same timer switches the UE’s active DL/UL BWP pair to the default DL/UL BWP pair. In both paired/unpaired spectrum cases, UE starts the timer upon DL BWP (or DL/UL BWP pair) switching and restarts the timer upon decoding PDCCH for PDSCH(s). In addition, since last RAN1 meeting, for unpaired spectrum, the timer is also restarted upon decoding PDCCH for PUSCH transmission. This addition makes sense; otherwise there would be a risk that UE has to switch its active UL BWP to the default UL BWP although UL transmission may be ongoing over the current active wideband BWP. 
Observation: for unpaired spectrums, a UE restarts the timer to the initial value when it successfully decodes a DCI to schedule PUSCH in its active DL/UL BWP pair.
Moreover, in paired spectrum, in the UL direction, transmitting SRS and PUCCH over a large BW could unnecessarily consume power as well, if no large PUSCH transmissions are requested. So we think it can as well be significantly beneficial for UE’s battery life to reduce these transmissions down to a narrower bandwidth if not receiving an UL grant for some time. In this case, since DCI for UL and DL already switch UL BWP and DL BWP separately, it could make sense to maintain separate timers, for UL and DL BWP switching respectively. In its simplest form the timer for UL BWP switching could be based on the same model as its DL BWP counterpart, i.e. started when UE switches its active UL BWP and restarted to the initial value when it successfully decodes a DCI to schedule PUSCH in its active UL BWP. Therefore we have the following proposals:
Proposal 1: NR supports timer-based active UL BWP switching to default UL BWP in paired spectrum.

Proposal 2: In paired spectrum, a UE starts the UL BWP timer when it switches its active UL BWP to an UL BWP other than the default UL BWP.

Proposal 3: In paired spectrum, a UE restarts the UL BWP timer to the initial value when it successfully decodes a DCI to schedule PUSCH in its active UL BWP.

Proposal 4: In paired spectrum, a UE switches its active UL BWP to the default UL BWP when the timer expires.
Conclusion
In this contribution we discussed the introduction of timer-based active UL BWP switching in paired spectrum. The resulting proposals are:
Proposal 1: NR supports timer-based active UL BWP switching to default UL BWP in paired spectrum.

Proposal 2: In paired spectrum, a UE starts the UL BWP timer when it switches its active UL BWP to an UL BWP other than the default UL BWP.

Proposal 3: In paired spectrum, a UE restarts the UL BWP timer to the initial value when it successfully decodes a DCI to schedule PUSCH in its active UL BWP.

Proposal 4: In paired spectrum, a UE switches its active UL BWP to the default UL BWP when the timer expires.


Text proposal to 38.321

[bookmark: _Toc502437830]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. 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 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 the 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.

For paired spectrum, if bwpUL-InactivityTimer is configured, the MAC entity shall for each activated Serving Cell:
1>	if the default-UL-BWP is configured, and the active UL BWP is not the BWP indicated by the default-UL-BWP; or
1>	if the default-UL-BWP is not configured, and the active UL BWP is not the initial UL BWP:
2>	if a PDCCH indicating uplink grant assignment is received on the active DL BWP; or
2>	if a PDCCH for UL BWP switching is received on the active DL BWP, and the MAC entity switches the active UL BWP:
3>	start or restart the bwpUL-InactivityTimer associated with the active UL BWP.
2>	if Random Access procedure is initiated:
3>	stop the bwpUL-InactivityTimer.
2>	if the bwpUL-InactivityTimer associated with the active UL BWP expires:
3>	if the default-UL-BWP is configured:
4>	perform BWP switching to a BWP indicated by the default-UL-BWP.
3>	else:
4>	perform BWP switching to the initial UL BWP.
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