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1
Introduction 
Based on the current design, a UE may be configured with one or more bandwidth parts (BWP) on a given component carrier, of which only one can be active at a time. The active bandwidth part defines the UE's operating bandwidth within the cell's operating bandwidth. Furthermore, with bandwidth adaptation (BA), the receive and transmit bandwidth of a UE need not be as large as the bandwidth of the cell and can be adjusted according to the traffic characteristics, UE energy efficiency, gNB scheduling, etc. However, the service delay may be increased due to bandwidth part switching. In this contribution, we discuss the issue of latency and encourage to support the feature of multiple active bandwidth parts in the coming release.
2 Discussion
3GPP RAN4 [1-2] has discussed a number of aspects associated with BWP reconfiguration scenarios and the associated switching delays. Although UE power saving is the primary benefit for UE RF bandwidth adaptation, the switching delays may comprise BB processing delay and RF transition time, e.g., for retuning the local oscillator, for reconfiguring the RF chain for more or less bandwidth, for reconfiguring the RF chain for a given SCS, or for a combination of these operations. The BWP switching delay parameter can be as long as 2ms in the most cases, as shown in Table 1 [2].

Table 1: BWP switching delay parameters

	Frequency Range
	Scenario
	Type 1

Delay (us)
	Type 2

Delay (us)
	Comment

	1
	1
	600
	 2000
	

	
	2
	600
	 2000
	

	
	3
	600
	 2000
	

	
	4
	400
	950
	No delay required from the RF perspective

	2
	1
	600
	 2000
	

	
	2
	600
	 2000
	

	
	3
	600
	 2000
	

	
	4
	400
	950
	No delay required from the RF perspective


Observation 1: Latency is increased due to BWP switching delay.

In addition to BWP switching delay, RAN1 has the following agreements [3-4]:
· A UE is not expected to receive DL signals or transmit UL signals during the transition time of active DL or UL BWP switch [3]
· 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 DCI-based active DL (or UL) BWP switching [4], a UE is not expected to switch its active DL (or UL) BWP based on an active DL (or UL) BWP switching DCI which is considered as invalid where invalidity is defined as when the signaled K0 (or K2) value in the DCI can’t guarantee the active DL (or UL) BWP switching delay equal to or larger than the one specified in RAN4 specs to the UE based on the UE’s capability. 

Therefore, the signaled K0 (or K2) value may be as large as 32 slots to be considered as valid. Nevertheless, the service delay be raised. For example, URLLC traffic arrives during the transition time of active BWP switch while a UE is not expected to receive DL signals or transmit UL signals during the transition time of active BWP switch. As shown in Figure 1, active BWP switch DCI with scheduling may be indicated, e.g., K symbols (e.g., 32 slots) after the end of the corresponding PDCCH. In this case, URLLC traffic may be postponed to receive or transmit till the scheduled PDSCH or PUSCH.

[image: image1]
Figure 1: URLLC delay due to BWP switching delay

Observation 2: URLLC traffic is postponed to receive or transmit upon cross-slot scheduling and BWP switching.

The service delay or latency may be increased due to bandwidth part switching. The other consideration, in addition to enable reduced UE power energy consumption by bandwidth adaptation, should be motivated to reduce the service delay or latency or to use multiple configured BWPs flexibly according to the traffic characteristics or the UE capability.
Proposal 1: Mechanisms to reduce the service delay or latency can be discussed if unexpected traffic (e.g., URLLC traffic with latency requirements) arrives upon cross-slot scheduling and BWP switching or adaptation.

In the previous RAN1 meeting [5], one FFS was made.
· UE expects at least one DL bandwidth part and one UL bandwidth part being active among the set of configured bandwidth parts for a given time instant.

· FFS if multiple bandwidth parts with same or different numerologies can be active for a UE simultaneously

    Multiple active BWPs can be re-discussed to be supported in the coming release for the variety of traffic situation, numerologies, UE capabilities, etc. In this case, BWP switching may be avoided. For example, at least one active BWP may always provide service without delay.
Proposal 2: Multiple active BWPs can be re-discussed to mitigate the service delay or latency due to BWP switching.

3
Conclusions
In this contribution, we discuss about latency due to bandwidth part switching. We conclude with the following observations and proposals:
Observation 1: Latency is increased due to BWP switching delay.
Observation 2: URLLC traffic is postponed to receive or transmit upon cross-slot scheduling and BWP switching.

Proposal 1: Mechanisms to reduce the service delay or latency can be discussed if unexpected traffic (e.g., URLLC traffic with latency requirements) arrives upon cross-slot scheduling and BWP switching or adaptation.

Proposal 2: Multiple active BWPs can be re-discussed to mitigate the service delay or latency due to BWP switching.
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