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1 Introduction
This contribution discusses the expected behaviour of a UE with a configured grant Type 1 configuration when the BWP is switched. Type 1 configured grants are completely configured by RRC and are specified for each BWP. The UE can immediately start using these grants after the RRC configuration without any further NW indications.
2 Discussion
BWP switch during ongoing repetitions
 (
When the MAC entity is configured with 
pusch-AggregationFactor
 > 1, the parameter 
pusch-AggregationFactor
 provides the number of transmissions of a TB within a bundle of the dynamic grant. After the initial transmission, 
pusch-AggregationFactor
 – 1 HARQ retransmissions follow within a bundle. 
When the MAC entity is configured with 
repK
 > 1, the parameter 
repK
 provides the number of transmissions of a TB within a bundle of the configured uplink grant. After the initial transmission, HARQ retransmissions follow within a bundle. For both dynamic grant and configured uplink grant, bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bunde.
 Within a bundle, HARQ retransmissions are triggered without waiting for feedback from previous transmission according to 
pusch-AggregationFactor
 for a dynamic grant and 
repK
 for a configured uplink grant, respectively. Each transmission within a bundle is a separate uplink grant after the initial uplink grant within a bundle is delivered to the HARQ entity.
)Repetitions can be configured for configured grants as in the highlighted text below from 38.321:
The text above specifies that repetitions take place on each configured grant occasion until repK number of transmissions of the transport block (TB) are complete. However as repetitions are non-adaptive retransmissions of a TB from the same HARQ process, whether they can continue on configured grants on the new BWP after a BWP switch depends on its configuration. 
For example, if the size of the configured grant on the new BWP changes as illustrated below, non-adaptive retransmissions i.e. repetitions cannot take place, as the size of the TB in the HARQ process does not match the grant.
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Q1: What is the expected UE behaviour if the active BWP is switched when repetitions are ongoing?
Option 1: The UE continues with repetitions on the new BWP, if possible. The MAC specification would need to be updated to specify the cases when the UE can or cannot continue with repetitions.
Option 2: The UE stops repetitions of the TB when the BWP is switched.
Option 3: Do not change anything. This problem is assumed to be solved by NW configuration, and if the problem arises, the UE behaviour is not specified.
Option 4: Alternative solution (please provide details)
	Company
	Preference
	Comments

	Huawei
	Option 3
	We believe that it is a rare case and should trust NW not to switch BWP during repetitions. Actually, RAN1 has discussed this issue several meetings ago and identified some issues from RAN1 perspective, e.g. even for Type 2 whose activation fields may overlap with BWP switching indication such that a UE may mis-interpret a BWP switching DCI as activation/deactivation DCI. But finally RAN1 decided it is rare case and no need to discuss this. So we think RAN2 should not specify anything for the timing being without knowing clearly if there are some RAN1 issues.

	OPPO
	Option 3
	We think this is a rare case and the network can handle it, e.g., configured a relative large value of BWP inactivity timer.

	LG
	Option 3
	The MAC restarts the bwp-InactivityTimer whenever a MAC PDU is transmitted in a configured uplink grant. Thus, there seems to be no real case that the BWP switches inbetween the configured uplink grant due to unreasonable short bwp-InactivityTimer.

	MTK
	Option 2 or 3
	We have a slight preference for Option 2 to have clear UE behaviour specified.

	InterDigital
	Option 3
	This situation should not happen often. In addition, the size of the configured grant that the network configures is expected to be the same over all UL BWPs. This means that nothing bad happens even if the UE continues with the repetitions.

	vivo
	Option 3
	It seems this is a corner case. If the network vendor considers that this collision is difficult to be avoided. Maybe this can be left to the UE implementation. For example, the UE can decide whether to drop the transmission based on the service of the data or the TB of the target BWP.

	ZTE
	Option 2
	Since the UL BWP is controlled by NW, thus if UE receive the DCI for UL BWP switch in-between the continuing K-repetition, UE can consider the transmission is successful, stop the current K-repetition transmission and perform the UL BWP switch.

	CATT
	Option 3
	We think NW can control the situation and avoid the confused situation.

	Samsung
	Option 3
	We think that the situation where the NW issues the BWP switch command during ongoing repetitions on a configured grant (set up by the same NW) can be avoided by sensible NW configuration. The only other relevant case for switching is the expiration of the bwp-InactivityTimer. However and as pointed out by LG, whenever “a MAC PDU is transmitted in a configured uplink grant”, the bwp-InactivityTimer is restarted, therefore – as long as the timer value is at least as long as the grant periodicity (which seems sensible NW configuration) – the switch should not happen.

	Qualcomm
	Option 3
	We think nothing needs to be done, because if it is not feasible to continue repetition on the new BWP, network probably would not switch UE to the new BWP.



9 out of 10 companies indicated that this issue can be avoided by NW configuration. Based on the feedback, we propose that:
Proposal 1: If the active BWP is switched when repetitions are ongoing, the UE behaviour is not specified.
BWP switch when the configured grant timer is running
 (
For each Serving Cell and 
each configured uplink grant
, if configured and activated, the MAC entity shall:
1>
if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH for this Serving Cell:
2>
set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>
if the 
configuredGrantTimer
 for the corresponding HARQ process is not running
:
3>
consider the NDI bit for the corresponding HARQ process to have been toggled;
3>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity
.
)The UE behaviour when the configuredGrantTimer is running is defined as highlighted in the text excerpt from 38.321 below:
The configuredGrantTimer is started when an UL transmission takes place on a HARQ process configured for a configured uplink grant. It was agreed during this meeting that the configuredGrantTimer duration is defined in multiples of the configured grant periodicity. As the configured grant configuration can be different on different BWPs, it is unclear if the timer is still expected to be running when a BWP switch takes place as illustrated below.
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Q2: If the configuredGrantTimer was started prior to a BWP switch, what is the expected timer behaviour after the BWP switch?
Option 1: The timer is stopped and does not run on the new BWP
Option 2: Restart the timer on the new BWP
Option 3: The timer continues to run on the new BWP using the duration from the configured grant configuration on the new BWP
Option 4: The timer continues to run on the new BWP using the duration from the configured grant configuration on the old BWP
Option 5: Alternative solution (please provide details)

	Company
	Preference
	Comments

	Huawei
	Option 1
(Preference should be indicated, not Yes/No?)
	We prefer Option 1,if the timer is not stopped, the UE may not be able to start using the configured grant on the activated (new) BWP immediately because it has to wait for the timer expiry started on the deactivated (old) BWP. But if we specify the UE behaviour for this timer when BWP switch, we may have to review other timers case by case, e.g. retransmission timer.

	OPPO
	Option 4
	If timer is stopped, the data in the harq process will be overrode immediately upon BWP switching when the first configured grant has the same HARQ process ID

	LG
	Option 4
	configuredGrantTimer is mainly to wait for retransmission grant, and hence, it is not reasonable to just stop the timer when BWP switches. Thus, Option 1 should be excluded.
When BWP switches, the timer value may change but it can be similar to the timer handling upon reconfiguration of a timer, i.e., the timer continues running, and starts with a new value after expiry.

	MTK
	Option 1
	Agree with Huawei above to stop the timer. (Also, title of column 2 changed to ‘Preference’)

	InterDigital
	Option 4
	In a proper network configuration, the occasions of the configured grant should continue with the same periodicity (in absolute value) after the BWP switch. Thus there would be no reason to affect the operation of the configured grant timer.

	vivo
	Option 4
	According to our reply for Q1, it seems possible that the UE may continue the repetition in the new BWP. Maybe it is ok to keep the timer running.

	ZTE
	Option 1
	For configured grant type 2, since the UL BWP switch is controlled by NW, thus NW should deactivate the current SPS transmission first, and then transmit the DCI for   BWP switch.
For grant-free transmission, the corresponding Process ID buffer won’t be flushed during the BWP switch, thus UE still can perform re-transmission when receives the DCI from gNB
Thus we propose that the timer is stopped and does not run on the new BWP.

	CATT
	Option 4
	Since we think the case should be controlled by NW, it is no need to do anything on the new BWP. With option 4, we don’t need to specify anything.

	Samsung
	Option 4
	Since HARQ operation continues the timer operation should continue. The duration itself is a minor optimisation – optimal duration of the timer is chiefly determined (for latency-critical traffic) by the processing time at gNB rather than the numerology of the BWP, and so the main contributing factor does not change so we should stick with the originally configured timer value in absolute terms.

	Qualcomm
	Option 4
	We share the same view as Interdigital.



[bookmark: _GoBack]7 out of 10 companies preferred to let the timer continue to run with the original value from the old BWP, while 3 companies preferred to stop the timer. Based on this feedback, we propose that:
Proposal 2: The configured grant timer, once started, runs to completion with no change to its original duration if a BWP switch takes place. 
3 Conclusion
In this contribution, we propose that:
Proposal 1: If the active BWP is switched when repetitions are ongoing, the UE behaviour is not specified.
Proposal 2: The configured grant timer, once started, runs to completion with no change to its original duration if a BWP switch takes place. 
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