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Introduction
The concept of Band-Width-Part, BWP, was introduced by RAN1 and has evolved during the last couple of meeting cycles. It has there been agreed that only a single UL and a single DL BWP will be active at the time and that the UE could be told to switch BWP by the use of a DCI message.
At the RAN1#90bis meeting also the following were agreed.
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
· [bookmark: _Hlk498559667]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
[bookmark: _Ref178064866]Discussion
NR will support, that for each serving cell of a UE, one or more DL BWPs and, one or more UL BWPs to be configured by dedicated RRC. In Rel-15, there is at most one active DL BWP and at most one active UL BWP at a given time for a UE and serving cell and therefore NR will also support the case that a single scheduling DCI can switch the UE’s active BWP from one to another within a given serving cell.
It is also agreed that the for the primary cell, Pcell, a default DL BWP (or DL/UL BWP pair) can be configured/reconfigured to a UE and that if no default DL BWP is configured, the default DL BWP is the initial active DL BWP.
The agreement that the current active BWP will be controlled by a timer that switches the active BWP to the default BWP when the timer expires, aims to remove any mismatch in what BWP that is active at any point in time. The default BWP, configured to the UE when reading system information and/or when attaching the system should not have such a timer configured since the UE would then have no active BWP with no CORESET to monitor.
[bookmark: _Toc498327173][bookmark: _Toc498561678][bookmark: _Toc498562243][bookmark: _Toc498562264][bookmark: _Toc498619835][bookmark: _Toc498620785][bookmark: _Toc498620796][bookmark: _Toc498642017][bookmark: _Toc498644014]The default BWP should not have a BWP timer configured.
[bookmark: _Toc489306319][bookmark: _Toc487550690][bookmark: _Toc488074729][bookmark: _Toc488074730][bookmark: _Toc489306321][bookmark: _Toc488074657]BWP and DRX
If a UE is configured with C-DRX and the active DL BWP is the non-default DL BWP, it will have the timers drx-InactivityTimer, onDurationTimer and bwp-InactivityTimer configured. If the drx-InactivityTimer expires and the UE enters C-DRX it might happen that he bwp-InactivityTimer expires. If the onDurationTimer is not running and the bwp-InactivityTimer expires the UE will switch to the default BWP and no interruption in DRX timers are foreseen. The BWP switch will be done in the order of microseconds and the UE will then wait for a valid subframe to start the onDurationTimer and enter active mode. 

If the onDurationTimer is running, i.e. the UE is in active mode, and the bwp-InactivityTimer expires, similar behaviour is expected as when the onDurationTimer is not running, i.e. the BWP switch will be done in the order of microseconds and then the UE will start to monitor the configured CORESET for a valid DCI on the PDCCH on the new active default BWP. The onDurationTimer should be affected by the BWP switch and if no valid DCI is decoded before the onDurationTimer expires, the UE will leave the active mode and wait for the next onDuration period. 

[bookmark: _Toc498619836][bookmark: _Toc498620786][bookmark: _Toc498620797][bookmark: _Toc498642018][bookmark: _Toc498644015]If the bwp-InactivityTimer expires when the UE is in active time, it will not affect the drx-InactivityTimer nor the onDurationTimer.
BWP timer configuration
[bookmark: _Toc481072085][bookmark: _Toc481151177][bookmark: _Toc481676833][bookmark: _Toc481739461][bookmark: _Toc481866126]The timer will expire if the UE is not being scheduled on the BWP, similar to the sCellDeactivationTimer. The value range for the BWP inactivity timer could also match that of the sCellDeactivationTimer and it is therefore proposed to introduce a bwp-InactivityTimer configured by RRC. The value range is expressed in radio frames and will start at a value of 1 radio frames, (10ms) and up to 128 radio frames, (1280ms).
 according to the following:
[bookmark: _Toc498561669][bookmark: _Toc498562269][bookmark: _Toc498562327][bookmark: _Toc498562347][bookmark: _Toc498563610][bookmark: _Toc498563652][bookmark: _Toc498563791][bookmark: _Toc498619839][bookmark: _Toc498620787][bookmark: _Toc498642014][bookmark: _Toc498642123][bookmark: _Toc498644027]Specify the BWP inactivity timer in RRC asIntroduce a new parameter called bwp-InactivityTimer.	Comment by Riikka Susitaival: I wonder why this is MAC timer if there is no impact on MAC? Or plan you cover running of the timer in MAC spec? that is not clear.	Comment by Mats Folke: I think that is proposed in the e-mail discussion.	Comment by Henrik Enbuske: Suggest rewording to match the sections “the new parameter bwp-InactivityTimer is corresponds to the sCellDeactivationTimer and configurable by RRC”	Comment by Mats Folke: I did some editing.
[bookmark: _Toc498562271][bookmark: _Toc498562328][bookmark: _Toc498562348][bookmark: _Toc498563611][bookmark: _Toc498563653][bookmark: _Toc498563792][bookmark: _Toc498619840][bookmark: _Toc498620788][bookmark: _Toc498642015][bookmark: _Toc498642124][bookmark: _Toc498644028]Add the below ASN.1 encoding and the field description for the bwp-InactivityTimer to the BWP-specific configuration MAC-MainConfig IE in TS 38.331.
[bookmark: _Toc498562272]The timer configured for each BWP, UL or DL, should be optional so that the default BWP can be configured without a BWP timer and thereby preventing it from ever expire.
[bookmark: _Toc498561670][bookmark: _Toc494274153][bookmark: _Toc494274723][bookmark: _Toc494274787][bookmark: _Toc494358377][bookmark: _Toc494359686][bookmark: _Toc494380581][bookmark: _Toc494410718][bookmark: _Toc498325149][bookmark: _Toc498327176][bookmark: _Toc498562273][bookmark: _Toc498562329][bookmark: _Toc498562349][bookmark: _Toc498563612][bookmark: _Toc498563654][bookmark: _Toc498563793][bookmark: _Toc498619841][bookmark: _Toc498620789][bookmark: _Toc498642016][bookmark: _Toc498642125][bookmark: _Toc498644029]The bwp-InactivityTimer should be optional so that the default BWP can be configured without.
Text proposal for TS 38.331
bwp-InactivityTimer	ENUMERATED {rf1, rf2, rf4, rf8, rf16, rf32, rf64,rf128}	OPTIONAL,	-- Need N


With the field description:
Bwp-InactivityTimer
bwp-InactivityTimer in TS 38.321 [6]. Value in number of radio frames. Value rf1 corresponds to 1 radio frame, value rf2 corresponds to 2 radio frames and so on. 
[bookmark: _Toc494273756][bookmark: _Toc494274154][bookmark: OLE_LINK100]Conclusion
In section 2 we made the following observations:
Observation 1	The default BWP should not have a BWP timer configured.
Observation 2	If the bwp-InactivityTimer expires when the UE is in active time, it will not affect the drx-InactivityTimer nor the onDurationTimer.

We propose the following:
[bookmark: _GoBack]Proposal 1	Specify the BWP inactivity timer in RRC as bwp-InactivityTimer.
Proposal 2	Add the below ASN.1 encoding and the field description for the bwp-InactivityTimer to the BWP-specific configuration  in TS 38.331.
Proposal 3	The bwp-InactivityTimer should be optional so that the default BWP can be configured without.
[bookmark: _Toc477984910][bookmark: _Toc477984963][bookmark: _Toc477985624][bookmark: _Toc477255583][bookmark: _Toc477266017][bookmark: _Toc477971212][bookmark: _Toc477971226][bookmark: _Toc477971635][bookmark: _Toc477254249][bookmark: _Toc477254272][bookmark: _Toc477254301][bookmark: _Toc477255588][bookmark: _Toc477266022][bookmark: _Toc477971203][bookmark: _Toc477971208][bookmark: _Toc462843369][bookmark: _Toc462843271][bookmark: _Toc462843283][bookmark: _Toc462843312][bookmark: _Toc462843326][bookmark: _Toc462843273][bookmark: _Toc462843285][bookmark: _Toc462843314][bookmark: _Toc462843328][bookmark: _Toc462843372][bookmark: _Toc462843274][bookmark: _Toc462843286][bookmark: _Toc462843315][bookmark: _Toc462843329][bookmark: _Toc462843373][bookmark: _Toc462843275][bookmark: _Toc462843287][bookmark: _Toc462843316][bookmark: _Toc462843330][bookmark: _Toc462843374][bookmark: _Toc462843276][bookmark: _Toc462843288][bookmark: _Toc462843317][bookmark: _Toc462843331][bookmark: _Toc462843375][bookmark: _Toc457910612][bookmark: _Toc458413505][bookmark: _Toc458718272][bookmark: _Toc458718317][bookmark: _Toc477971217][bookmark: _Toc477971231][bookmark: _Toc477971640][bookmark: _Toc477984915][bookmark: _Toc477971218][bookmark: _Toc477971232][bookmark: _Toc477971641][bookmark: _Toc477984916][bookmark: _Toc477729381][bookmark: _Toc477729382][bookmark: _Toc487472297][bookmark: _Toc487472298][bookmark: _Toc487029696][bookmark: _In-sequence_SDU_delivery]
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