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1 Introduction
In this contribution, we discuss measurement impact by BWP switching time which was agreed in last RAN1 and RAN4 meeting.
2 Discussion 
In last RAN4#86 meeting, BWP switching time was agreed and related LS[1] was sent to RAN1 as follows.

	Scenario 1: The reconfiguration involves changing the center frequency of the BWP without changing its BW. The reconfiguration may or may not involve changing the SCS.

Scenario 2: The reconfiguration involves changing the BW of the BWP without changing its center frequency. The reconfiguration may or may not involve changing the SCS.

Scenario 3: The reconfiguration involves changing both the BW and the center frequency of the BWP. The reconfiguration may or may not involve changing the SCS.

Scenario 4: The reconfiguration involves changing only the SCS, where the center frequency and BW of the BWP remain unchanged.

Figure 1 below illustrates the scenarios with a number of examples.

[image: image1.emf]time

CC1

(400MHz)

CC2

(400MHz)

UE1 

(100MHz)

UE1 

(100MHz)

UE2 

(100MHz)

UE2 

(200MHz)

Scenario 1

Scenario 2

UE3 

(100MHz)

UE3 

(200MHz)

frequency

Scenario 3

UE4 

(100MHz)

UE4 

(100MHz)

Scenario 4


Figure 1: Illustration of BWP reconfiguration scenarios
In order to perform these configuration changes, some UE implementations may need switching delays 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 switching delay is described by the following:

· Composed of BB processing delay and RF transition time.

· The type 4 (per UE) capability signalling to differentiate the Type 1 and Type 2 BWP switching delays for each scenario is agreed to be introduced.

The BWP switching delay parameters are given in Table 1 below. The values are applied to both DCI-based and timer-based BWP switching.

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

Note: the numbers in the table are calculated from the end of the last symbol including the DCI indicating the BWP switch and until BB processing delay and RF transition time has been completed.

Additionally, RAN4 has not finalized the discussion related to potential RRM delay following the BWP switch, possibly impacting when the UE would be able to decode PDCCH on the new BWP.




According to the LS, RRM impact needs to be evaluated regarding RAN1 agreement together.
In the last RAN1#92 meeting, the followings related to BWP switch were agreed.

	· 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

· A UE is not expected to receive a DCI indicating active DL (UL) BWP change in OFDM symbols other than the first 3 OFDM symbols of a slot




According to the agreement, SSB is expected not to be transmitted from serving cell during the BWP switching delay.

The SMTC duration is configured with one value among {1ms, 2ms, 3ms, 4ms, 5ms} which is closely related to length of configured SSB. The SSB length is summarized in Table 2-1 for FR1 and FR2.

Table 2-1: Length of SSB
	
	
	Length of SSB(SS block)

	Freq.Range
	SS SCS(kHz)
	# of SS block(L)

	
	
	4
	8
	64

	FR1
	15
	2ms
	4ms
	N.A.

	
	30
	1ms
	2ms
	N.A.

	FR2
	120
	N.A.
	N.A.
	4ms

	
	240
	N.A.
	N.A.
	2ms


In aspects of measurement, the BWP switching delay (transition time) is possibly overlapped with SSB length. It can give impact the measurement requirement such as PSS/SSS detection, time index detection and measurement period for serving cell. In other words, in overlapping case, the measurement requirement can be complicated and is not always ensured to be met due to changing BWP switching dynamically.
If considering overlap between BWP switching delay and SSB length, fully or partially overlapping with the SSB can occur. In the case, the overlapped SSB cannot be used for measurement according to RAN1 agreement. It can give impact to already agreed measurement requirement. Therefore, for keeping current measurement requirement, clarification is needed for relationship between BWP switching and measurement. One possible idea is that BWP switching is configured before BWP switching delay from starting point of SSB or starting point of SMTC duration as Figure2-1. It can make sure not overlapping BWP switching delay and SSB. 

Figure2-1 shows one example of not overlapping BWP switching delay and SSB for  SCS = 15kHz & L=4 in Table2-1. Here, the window of not allowed BWP switching is SSB length plus BWP switching delay before starting slot of SSB.
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Figure 2-1: Window of not allowed BWP switching
Proposal 1: BWP switching should be configured with not overlapping BWP switching delay and configured SSB.

Proposal 2: For measurement requirement, add the condition of BWP switching - UE is not expected that BWP switching occurs within SSB length and within slot(s) corresponding BWP switching delay before starting slot of SSB.

3 Conclusion
In this paper, we provided impact on measurement by BWP switching delay which was agreed in RAN4 and RAN1. Proposals are as follows.
Proposal 1: BWP switching should be configured with not overlapping BWP switching delay and configured SSB.

Proposal 2: For measurement requirement, add the condition of BWP switching - UE is not expected that BWP switching occurs within SSB length and within slot(s) corresponding BWP switching delay before starting slot of SSB.
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