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1. Introduction

In the last meeting, a WF on defining the BWP switch delay requirements for multiple CC cases is approved in [1]. In the way forward RAN4 consensus is to study under 2 different cases:
	· Candidate BWP switching scenarios for specifying requirements:
· Case 1: Simultaneous triggering of BWP switching on multiple CCs 

· When timer-based BWP switching is triggered on multiple CCs.

· When RRC-based BWP switching is triggered on multiple CCs.

· Other scenarios are not precluded.

· Case 2: Non-simultaneous triggering of BWP switching on multiple CCs 

· When RRC-based BWP switching is triggered on a CC (CC1) while there is an on going RRC-based BWP switching on another CC (CC2).

· FFS whether to limit CC1 and CC2 in different CGs or within the same CG

· When timer-based or DCI based BWP switching is triggered on a CC (CC1) while there is an on going RRC-based BWP switching on another CC (CC2).

· FFS whether to limit CC1 and CC2 in different CGs or within the same CG

· Other scenarios are not precluded.

· RAN4 to investigate the BWP switching delay and interruption requirements for the above scenarios.




In this paper, we discuss both simultaneous triggering and non-simultaneous triggering of the BWP switching on multiple CCs. We propose not to define requirements for the non-simultaneous triggering except for RRC based BWP switch on multiple CCs of different frequency ranges.
2. Discussion
In R15, we have defined for BWP switch operation for single CC under 3 different triggering, such as timer, DCI and RRC based BWP switch. These 3 kinds correspond to different use cases that timer based BWP switch happens when BWP idle timer expires; DCI based BWP switch happens when the network dynamically reschedules the UE; RRC based BWP switch serves as a basic multi-BWP functionality.

In R16, the requirements are to be extended to allow the network to configure multiple BWP switch on multiple CCs at pretty much the same time. Thus the 3 kinds of triggering should all be considered in R16 and they correspond to different use cases similarly as in R15 except that they are extended to support multiple CC BWP switch. 
For multiple BWP switch on multiple CCs at the same time, we consider mainly the 2 categories of scenarios when defining the RRM requirements: simultaneous triggering and non-simultaneous triggering. 

Case 1: Simultaneous triggering

Speaking of simultaneous triggering, it is the most common scenario for the network to configure multiple BWP switch for the UE under all 3 kinds no matter DCI, timer or RRC. For DCI based BWP switch, RAN1 has agreed to introduce the DCI to trigger the BWP switch simultaneously in R16. For timer based BWP switch, it is highly probable that timers on multiple CCs expire simultaneously triggering simultaneous BWP switches. For RRC based BWP switch, simultaneous triggering happens every time a RRC reconfiguration happens.

Thus it is our proposal that we should define simultaneous triggering delay requirements for all kinds among timer, DCI or RRC based BWP switch. As for the delay length, it is natural to consider different SCS between CCs so the delay should be rounded up to the longest duration among SCS-s.

Proposal 1: Define simultaneous triggering delay requirements for timer, DCI and RRC based BWP switch.
Proposal 2: Delay length should be rounded up to the longest duration among CCs with different SCS.
Case 2: non-simultaneous triggering

For non-simultaneous triggering, it is not fair to require UE to carry out BWP switch on one CC when another BWP switch is already being carried out as long as that the UE has any shared parts for the two CCs since the location of the  interruption caused by BWP switch cannot be predicted and avoided.
The only exception from our point of view is the NR-NR DC deployment. Under NR-DC, the UE can be configured through different BS the RRC command to switch its BWPs on different carriers. In this case, the network cannot guarantee exact simultaneous triggering since most of NR-DC component BS-s are not collocated and with different frequency ranges. Thus for NR-DC RRC based BWP switch, we propose to define delay requirements for BWP switch on multiple CC-s under non-simultaneous triggering case.

Proposal 3: Define non-simultaneous triggering delay requirements only for FR1-FR2 NR-DC RRC based BWP switch on multiple CCs.
Delay length

Regarding delay length, we need to consider different SCS on different CCs. Thus we propose to simply round up the delay requirements for simultaneous triggering to the longest duration among all the CCs, and the delay value is according to the methodology defined in R15 for single CC.
Proposal 4: Define the delay requirement for simultaneous triggering of multiple BWP switch on multiple CCs as the longest duration among all CCs.

For non-simultaneous triggering, the length should be defined as the whole duration of all the overlapped BWP switches, which is the union set of all the single BWP switch durations.

Proposal 5: Define the delay requirement for non-simultaneous triggering as the union of the durations of all overlapped BWP switches.

3. Conclusion
In this paper, we discuss both simultaneous triggering and non-simultaneous triggering of the BWP switching on multiple CCs. We propose not to define requirements for the non-simultaneous triggering except for RRC based BWP switch on multiple CCs of different frequency ranges.
Proposal 1: Define simultaneous triggering delay requirements for timer, DCI and RRC based BWP switch.

Proposal 2: Delay length should be rounded up to the longest duration among CCs with different SCS.

Proposal 3: Define non-simultaneous triggering delay requirements only for FR1-FR2 NR-DC RRC based BWP switch on multiple CCs.
Proposal 4: Define the delay requirement for simultaneous triggering of multiple BWP switch on multiple CCs as the longest duration among all CCs.

Proposal 5: Define the delay requirement for non-simultaneous triggering as the union of the durations of all overlapped BWP switches.
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