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1. Overall Description:

3GPP RAN4 has discussed a number of aspects associated with BWP reconfiguration scenarios and the associated switching delays. Figure 1 below illustrates the scenarios with a number of examples.
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Figure 1: Illustration of BWP reconfiguration scenarios
The descriptions of the scenarios are captured in Table 1 below.

Table 1: Definitions of BWP reconfiguration scenarios

	Scenario
	Description

	1
1a

1b
	The reconfiguration involves changing the center frequency of the BWP without changing its BW. The reconfiguration may or may not involve changing the SCS. Because FR2 bands span 3 GHz or more, a retuning operation across the entire span of the band is expected to involve a UE beam reconfiguration. For FR2, Scenario 1a defines a frequency retuning span limited by Δfretune_same_BF, when the UE is assumed not to need to reconfigure its beam, and Scenario 1b defines an unlimited frequency retuning span when a UE beam reconfiguration may be needed.

	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.

	3
3a

3b
	The reconfiguration involves changing both the BW and the center frequency of the BWP. The reconfiguration may or may not involve changing the SCS. Because FR2 bands span 3 GHz or more, a retuning operation across the entire span of the band is expected to involve a UE beam reconfiguration. For FR2, Scenario 3a defines a frequency retuning span limited by Δfretune_same_BF, when the UE is assumed not to need to reconfigure its beam, and Scenario 3b defines an unlimited frequency retuning span when a UE beam reconfiguration may be needed.

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

	NOTE 1: Δfretune,max = [1200] MHz

NOTE 2: The additional delay associated with the UE beam reconfiguration for full frequency span retuning in FR2 is FFS

NOTE 3: No delay is required for Scenario 4 in FR1 and FR2 from the RF perspective


The NR network is expected to seek to optimize the UE’s power consumption during wideband operation. One mechanism the network can use to achieve more efficient allocation of resources is to assign bandwidth-optimized BWP configurations to the UE, such that the assigned BWP configuration spans just enough bandwidth for the given UE usage scenario (such as VoIP, data transfer, video, etc.). In order to perform these configuration changes, some UE implementations may need gaps 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. Table 2 below lists the BWP switching delay parameters.
Table 2: BWP switching delay parameters

	Frequency Range
	Scenario
	Delay (us)
	Delay (symb)

	
	
	
	SCS=15
	SCS=30
	SCS=60
	SCS=120

	1
	1
	250
	4
	7
	
	

	
	2
	250
	4
	7
	
	

	
	3
	250
	4
	7
	
	

	
	4
	0
	0
	0
	
	

	2
	1a
	250
	
	
	14
	28

	
	1b
	250 + TBD
	
	
	14 + TBD
	28 + TBD

	
	2
	250
	
	
	14
	28

	
	3a
	250
	
	
	14
	28

	
	3b
	250 + TBD
	
	
	14 + TBD
	28 + TBD

	
	4
	0
	
	
	0
	0


It is assumed that during the BWP switching procedure the UE Tx will not transmit, and the UE Rx will not receive. Because not all UEs will require delays for switching BWP configurations, RAN4 has introduced a new UE capability determining whether the UE requires a BWP switching delay.
For UEs which do signal to the network the need for BWP switching delays, RAN4 recommends a restriction on the gNB scheduler to prevent it from signalling BWP configuration changes too often due to an adverse impact to the overall link capacity. Such a restriction can be defined in the specification or be a network configuration parameter.
The scope of the analysis in this LS is restricted to the RF transition time associated with the BWP switching time.
2. Actions:
3GPP RAN4 respectfully asks RAN1 to take the above information into account.
3. Date of Next TSG-RAN4 Meetings:

TSG-RAN4 Meeting #86

February 26 – March 02, 2018
Athens, Greece
TSG-RAN4 Meeting #86bis
April 16 – 20, 2018

Melbourne, Australia
