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1 Introduction
In 38.321 [1], BWP switching is described as below:
The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time. The BWP switching is controlled by the PDCCH indicating a downlink assignment or an uplink grant, by the bandwidthPartInactivityTimer, or by the MAC entity itself upon initiation of Random Access procedure.
In RAN1#92, the following agreements were made [3]:
Agreements:
· A UE is not expected to receive DL signals or transmit UL signals during the transition time of active DL or UL BWP switch
· For DCI-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the end of last OFDM symbol of the PDCCH carrying the active BWP switch DCI till the beginning of a slot indicated by K0 in the active DL BWP switch DCI or K2 in the active UL BWP switch DCI
· For timer-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the beginning of the subframe (FR1) or from the beginning of the half-subframe (FR2) immediately after a BWP timer expires till the beginning of a slot UE is able to receive DL signals or transmit UL signals in the default DL BWP for paired spectrum or the default DL or UL BWP for unpaired spectrum

Agreement:
· When a UE is configured with Semi-static HARQ-ACK Codebook, HARQ-ACK corresponding to PDSCH transmission(s) of the DL BWP before DL and/or UL BWP switching is not transmitted by the UE after the switching 
[bookmark: _GoBack]
In this document we analyse the impact of BWP switch on SPS and configured grants and identify if there are any actions required due to a BWP switch.
2 Discussion
The actions to be taken by the MAC entity when a BWP becomes active/inactive is specified in the MAC spec as below:
On the active BWP for each activated Serving Cell configured with a BWP, the MAC entity shall apply normal operations including:
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>	clear any configured downlink assignment and configured uplink grant of configured grant Type 2;
1>	suspend any configured uplink grant of configured Type 1.
We also note that each SPS/configured grant configuration is associated with a BWP, as specified in 38.331 [2].
This means that when the BWP changes, the SPS and configured grant configurations also change, and the configuration parameters in the new BWP could be different from the ones in the old BWP.
We now look at the individual SPS and configured grant parameters in more detail.
2.1 Configured Grants
The configuration parameters for configured grants are specified in 38.331 [2]:
	ConfiguredGrantConfigfield descriptions

	configuredGrantTimer
If configured, the UE uses the configured grant timer (see 38.321, section 5.8.2) with this initial timer value.

	frequencyHopping
Controls frequency hopping for transmission with configured grant.

	nrofHARQ-Processes
The number of HARQ processes configured. It applies for both Type 1 and Type 2

	p0-PUSCH-Alpha
Index of the P0-PUSCH-AlphaSet to be used for this configuration

	periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2

	powerControlLoopToUse
Closed control loop to apply. Corresponds to L1 parameter 'PUSCH-closed-loop-index' (see 38.213, section FFS_Section)

	rbg-Size
Selection between config 1 and config 2 for RBG size for PUSCH. When the field is absent the UE applies the value config1.

	repK
The number or repetitions of K.

	repK-RV
If repetitions is used, this field indicates the redundancy version (RV) sequence to use.

	resourceAllocation
Configuration of resource allocation type 0 and resource allocation type 1.  For Type 1 UL data transmission without grant, “resourceAllocation” should be resourceAllocationType0 or resourceAllocationType1.

	rrc-ConfiguredUplinkGrant
Configuration for "configured grant" transmission with fully RRC-configured UL grant (Type1).

NOTE: Type 1 confgured grant may be configured for UL or SUL, but not for both simultaneously.

	transformPrecoder
Enable transformer precoder for type1 and type2. Absence indicates that it is disabled.



	Conditional Presence
	Explanation

	RepK
	The field is mandatory present if repK is set to n2, n4,or n8.  It is not present if repK is set to n1.



We now investigate the impact of BWP switch for each parameter:
configuredGrantTimer:
This timer is used to indicate that the UE is waiting for a feedback from the network for an UL transmission. If the timer is not running, the UE considers the NDI for the HARQ process to be toggled, and the HARQ process can be used for new data. Note that the timer value is specified in symbols, therefore depends on the numerology of the BWP. This means that both the value of the timer and the timer unit that is applied could be different for different BWPs.
Due to the RAN1 agreement quoted above, the UE is not expected to receive DL signals or transmit UL signals during the transition time for the BWP switch. However if an UL transmission has occurred before the BWP switch was started, the configured grant timer could be running for some HARQ processes. Note that this is unlikely to happen if the BWP switch is started by the expiry of the bwp-InactivityTimer, because bwp-InactivityTimer is started or restarted for UL or DL transmission on a configured grant. The value of the timers can be selected properly by the network to avoid this situation (by making sure bwp-InactivityTimer > configuredGrantTimer). However it might happen if the UE receives a DCI triggering the BWP switch soon after it transmits UL data on a configured grant, before the configured grant timer expires.
Observation 1: configuredGrantTimer could be running for some HARQ processes when the BWP switch is started.
We consider the following options if a configured grant timer is running when the BWP is switched:
1. Stop the configuredGrantTimer as soon as the BWP switch is detected by the UE: This option means that the HARQ process might be used for new data transmission immediately after the new BWP becomes active. If the HARQ process is used for new data soon after the BWP switch, the network will not be able to request the retransmission of the data transmitted before the BWP switch. This could reduce the reliability for the configured grants during the BWP switch.
2. Keep the configuredGrantTimer running with the old value: This option effectively reduces the duration of the configuredGrantTimer by the BWP switch transition time, because the UE is not expected to receive DL signals including any feedback during the transition time. If the transition time is larger than the configuredGrantTimer, it has the same effect as stopping the timer at the start of the BWP switch, reducing the reliability. Note that this option requires that the timer value (in symbols) is converted to absolute time and absolute time is used for the timer duration because the symbol duration could be different on the new BWP.
3. Stop the configuredGrantTimer when the BWP switch is started and restart it after the BWP switch with the new value (if it exists): This option could give an opportunity to the network to request a retransmission after the BWP switching. If a configured grant configuration does not exist in the new BWP, the timer will not be started, and the HARQ process can either be overridden by a dynamic grant or a retransmission can be requested by the network. If the configured grant timer is not configured in the new BWP, the timer will not be restarted, and the HARQ process can be overridden by new data after the BWP switch. This would be similar to stopping the timer, and could reduce the reliability.
4. Stop the configuredGrantTimer when the BWP switch is started and restart it after the BWP switch with the old value: This option enables the network to send a feedback after the BWP switch, even for the case when a configured grant configuration is not present or the configured grant timer is not configured in the new BWP. As in option 2, absolute time should be used for the timer duration.
5. Suspend the configuredGrantTimer during the BWP switch and resume it after the BWP switch: This option compensates for the transition time and gives an opportunity for the network to send a feedback after the BWP switch. As in option 2, absolute time should be used for the timer duration.
We suggest that RAN2 should discuss and choose one of the options above for what action to take for the configuredGrantTimer during the BWP switch.
Proposal 1: RAN2 to discuss and choose from the following options on which actions to take if the configuredGrantTimer is running when the BWP switch is started: 1) Stop the timer 2) Keep the timer running 3) Stop and restart the timer with the new value (if exists) 4) Stop and restart the timer with the old value 5) Suspend the timer during the BWP switch and resume it after the BWP switch.
nrofHARQ-Processes
The retransmission for a configured grant is triggered by a dynamic grant addressed to the CS-RNTI. Although the number of HARQ processes in the old and new BWP could be different, if some of the HARQ buffers are not empty before the BWP switching, the UE could still keep the data in the buffer. After the BWP switch, the network could send a dynamic grant to the UE to request a retransmission. Note that this would work even if the number of HARQ processes in the old BWP is larger than the new BWP.
Observation 2: No special action is required regarding the HARQ processes even if the number of HARQ processes for configured grants are different in the old and new BWP.
repK, repK-RV
The UE could be in the middle of the repetitions when the BWP switch is started. As mentioned above, the UE is not expected to continue with UL transmissions during the BWP switch. The physical layer resource and the repetition configuration could be different in the old and new BWP. The only reasonable option is to stop the repetitions when the BWP switch starts.
Proposal 2: The UE stops the transmission of the repetitions when it detects a BWP switch (i.e. when the BWP is started).
A text proposal for this change is provided in [4].
frequencyHopping, p0-PUSCH-Alpha, powerControlLoopToUse, rbg-Size, resourceAllocation, transformPrecoder, rrc-ConfiguredUplinkGrant
These are all RAN1 related parameters. The UE should simply apply new parameters after the BWP switch. No special action is required during the BWP switch.
periodicity
The periodicity parameter determines the timing of the configured grant occasions, and although this can change during the BWP switch, no special action is required. The formula in 38.321 [1] is used to calculate the occasions with the new periodicity after the BWP switch.
Observation 3: No other special action is required for configured grant operation during the BWP switch except for the possible actions mentioned above for configuredGrantTimer and repetitions.
A summary of the impact of BWP switch on configured grant parameters is provided in Table 1:
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	Parameter
	Action(s)

	configuredGrantTimer
	Options:
1) Stop the timer
2) Keep the timer running
3) Stop and restart the timer with the new value (if exists) 
4) Stop and restart the timer with the old value 
5) Suspend the timer during the BWP switch and resume it after the BWP switch

	frequencyHopping
	No impact – the UE starts using the new value after the BWP switch

	nrofHARQ-Processes
	No action required, keep the data in the HARQ buffers.

	p0-PUSCH-Alpha
	No impact – the UE starts using the new value after the BWP switch

	periodicity
	No impact – the UE starts using the new value after the BWP switch

	powerControlLoopToUse
	No impact – the UE starts using the new value after the BWP switch

	rbg-Size
	No impact – the UE starts using the new value after the BWP switch

	repK, repK-RV
	Stop the repetitions when the BWP switch is started

	resourceAllocation
	No impact – the UE starts using the new value after the BWP switch

	rrc-ConfiguredUplinkGrant
	No impact – the UE starts using the new value after the BWP switch

	transformPrecoder
	No impact – the UE starts using the new value after the BWP switch



2.2 SPS
The configuration parameters for SPS are specified in 38.331 [2]:
	n1PUCCH-AN
HARQ resource for PUCCH for DL SPS. The network configures the resource either as format0 or format1.

	nrofHARQ-Processes
Number of configured HARQ processes for SPS DL. Corresponds to L1 parameter 'numberOfConfSPS-Processes'

	periodicity
Periodicity for DL SPS, corresponding to L1 parameter ‘semiPersistSchedIntervalDL’.



The impact of BWP switch for each parameter:
n1PUCCH-AN, nrofHARQ-Processes:
Due to the RAN1 agreement quoted above, after the BWP switch, the UE will not transmit the HARQ feedback for the PDSCH transmissions that were received before the BWP switch. Therefore no special action is required during the BWP switch regarding those parameters.
periodicity:
The periodicity parameter determines the timing of the SPS occasions, and although this can change during the BWP switch, no special action is required. The formula in 38.321 [1] is used to calculate the occasions with the new periodicity after the BWP switch.
Observation 4: No special action is required for SPS operation during the BWP switch other than what is already specified in the MAC spec (clear configured downlink assignment on the BWP that becomes inactive).
A summary of the impact of BWP switch on SPS parameters is provided in Table 2:
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	Parameter
	Action(s)

	n1PUCCH-AN
	No impact – the UE starts using the new value after the BWP switch

	nrofHARQ-Processes
	No action required, keep the data in the HARQ buffers.

	periodicity
	No impact – the UE starts using the new value after the BWP switch



3 Conclusion
In this contribution, we note the following observations and have the following proposals:
[bookmark: _Ref489959207]Observation 1: configuredGrantTimer could be running for some HARQ processes when the BWP switch is started.
Observation 2: No special action is required regarding the HARQ processes even if the number of HARQ processes for configured grants are different in the old and new BWP.
Observation 3: No other special action is required for configured grant operation during the BWP switch except for the possible actions mentioned above for configuredGrantTimer and repetitions.
Observation 4: No special action is required for SPS operation during the BWP switch other than what is already specified in the MAC spec (clear configured downlink assignment on the BWP that becomes inactive).
Proposal 1: RAN2 to discuss and choose from the following options on which actions to take if the configuredGrantTimer is running when the BWP switch is started: 1) Stop the timer 2) Keep the timer running 3) Stop and restart the timer with the new value (if exists) 4) Stop and restart the timer with the old value 5) Suspend the timer during the BWP switch and resume it after the BWP switch.
Proposal 2: The UE stops the transmission of the repetitions when it detects a BWP switch (i.e. when the BWP is started).
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