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1 Introduction
In RAN4#87, a WF to further analyse delay and interruption requirements due to BWP switching was approved [1]. The previous LS sent to RAN1in [1] is the basis for these delay and interruption requirements being discussed in RAN4. RAN4 extensively discussed various aspects of the RRM requirements due to BWP switching [2-]. In this paper we further analyse the RRM requirements affected due to the BWP switching based on the latest agreements in the WF [1].
2 Agreements on BWP Switching Delays 
According to the RAN4 LS [8], the time required by the UE to reconfigure BWP in an NR serving cell was analysed for the following 4 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.
The reconfiguration delay for different scenarios is summarized in table 1 [8].  The delay further depends on the UE capabilities, where Type 1 delay capable UE can perform BWP reconfiguration over a shorter delay compared to Type 2 capable UE. 
Table 1: BWP switching delay parameters [8]

	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


In the WF in [1] RAN4 also agreed that: 

· BWP switch delay requirement is specified in the unit of slot of the serving cell, if the requirement is defined

· The reference SCS when SCS changes from SCS1 to SCS2 is the lager SCS
There are several other potential issues listed in the WF that needs to be addressed and are analyzed below.
3 BWP switching delay due to BWP Switching
Regarding the BWP switching delay the following issues need to be addressed [1]:

· FFS whether to allow additional BWP switching delay for UE channel estimation

· Determine in the next meeting the BWP switching delay when only baseband parameters (including DL and UL) are involved

· Option 1: Same as the delay needed for the BWP switching with RF re-tuning

· Option 2: Same as the delay needed for the BWP switching with SCS change only

It has been raised whether the channel estimation or measurements in symbols immediately after the interruption duration will be impacted. The UE can be configured with DMRS for demodulation of PDSCH in a symbol immediately after the interruption. Therefore the UE can estimate the channel after interruption for the demodulation. In some cases due to longer interruption there might be some degradation. However it does not imply that the channel estimation will not be possible. We therefore don’t see the need to allow any additional delay in the BWP switching due to channel estimation. 
The change in SCS corresponds to change in the baseband parameters. We therefore don’t see any reason to define BWP switching delay based on RF retuning when BWP switching occurs only due to the change in the baseband parameters. 

· Proposal 1: No additional BWP switching delay is required to the channel estimation in the UE.
· Proposal 2: BWP switching delay when only baseband parameters change shall correspond to the delay needed for the BWP switching with SCS change only.
4 Summary

In this paper we have analysed the open issues related to the BWP delay requirements. The main proposals are as follows:
· Proposal 1: No additional BWP switching delay is required to the channel estimation in the UE.
· Proposal 2: BWP switching delay when only baseband parameters change shall correspond to the delay needed for the BWP switching with SCS change only.
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