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1 Introduction
In the last RAN4 meeting a WF to further study the need to introduce new BWP switching delay UE capability or revised one of the two existing UE capabilities was approved [1]. According to the WF the following issues need to be studied:  
· Depending on the proposals from interested companies, options to introduce new BWP switching delay are to be further discussed 
· Option 1: Keep type 1 and type 2 unchanged.
· Option 2: Revise Type 1 delay and keep Type 2 unchanged.
· Option 3: Keep Type 1 and 2 unchanged and introduce Type 3 delay more than 2ms.
· Option 4: Revise type 1 delay less than 2ms, introduce type 3 delay more than 2ms and keep Type 2 unchanged. 
· If option 3 or 4 is agreed, an LS will be send to RAN2 to introduce Type 3 BWP switching delay.
· Interested companies are encouraged to provide the analysis in RAN4#88 on the impact of long BWP switching delay (i.e. >2ms) from both network and UE perspectives.
· It is FFS if the delay for BWP switching involving only baseband parameter changes is the same as scenario 1/2/3 or scenario 4.  
· Interested companies are encouraged to provide the list of baseband parameters, which results in the corresponding BWP switching delay the same as scenario 1/2/3 or scenario 4.
In this paper we analyse and express our views regarding the need for new or update the BWP switching delay UE capability [1]. 
2 Background: Agreements on BWP Switching Delays 
According to the RAN4 LS [2], the time required by the UE to reconfigure/switch BWP in an NR serving cell (PCell, SCell or PSCell) has been agreed for two different UE capabilities under the following 4 different scenarios. The corresponding BWP switching delay values are show in table 1 under different scenarios.
· 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.
Table 1: BWP switching delay parameters [2]

	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


3 Analysis of Additional BWP Switching Delay Capability
The options in WF requiring new UE capability supporting type 3 BWP switching delay (i.e. options # 3 and #4) will firstly create larger split of UEs in terms of the BWP switching delay performance. This will increase implementation complexity in the network already from the early phase of NR deployment. Furthermore this also requires new RRC signalling impacting the ASN.1. We therefore don’t prefer to introduce a new UE capability supporting type 3 switching delay (which is more than 2 ms).
The UE capability supporting type 1 is not likely to be available in the initial phase of the NR. This capability can be introduced in later release when such types of UEs are available in the market. Therefore among different options listed in the WF, we prefer option 2. This means the existing type 1 BWP switching delay should be revised without changing type 2 BWP switching delay. With this approach the type 1 BWP switching delay will obviously become larger than type 2 BWP switching delay. The exact modified type 1 delay needs further agreements in RAN4. 
The fundamental principle used for switching the BWP is the same regardless of the UE capability type. Therefore the UE supporting the modified type 1 BWP switching delay will involve switching delay also under the 4 scenarios listed in table 1. We don’t see any reason that the UE capable of the modified type 1 BWP switching delay will cause any delay or interruption when the BWP switching involves only baseband parameter changes. 
· Proposal # 1: Adopt Option 2 (Revise Type 1 delay and keep Type 2 unchanged) in the WF [1].

· Proposal # 2: The UE capable of modified Type 1 BWP switching delay will cause delay or interruption only when the BWP switching involves changes in bandwidth, center frequency or SCS.
4 Summary

In this paper we have analysed the open issues related to the new or modified BWP switching delay UE capability. We prefer option 2 listed in the WF to avoid signalling impact and minimize network complexity. The main proposals are as follows:
· Proposal # 1: Adopt Option 2 (Revise Type 1 delay and keep Type 2 unchanged) in the WF [1].

· Proposal # 2: The UE capable of modified Type 1 BWP switching delay will cause delay or interruption only when the BWP switching involves changes in bandwidth, center frequency or SCS.
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