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1
Introduction 
UE RF bandwidth adaptation in NR has been considered in recent RAN1 discussions. As the NR operation may dynamically vary the carrier bandwidth in a great extent to accommodate different demand of data rate, it is motivated to allow UE to adjust the bandwidth configuration accordingly to avoid unnecessary power consumption if UE would be constantly staged at its maximum bandwidth configuration. To facilitate RAN1 NR specification development by introducing UE RF bandwidth adaption, RAN1 has inquired RAN4 to study the associated UE performance, such as the transition time for changing the bandwidth configurations and carrier center frequency, and the estimated power consumption under various bandwidth configurations. In this contribution, we summarize a few UE RF performance parameters in response to the corresponding LS from RAN1 for UE RF bandwidth adaptation in last meeting [1].           
2
Discussion
The following UE RF performance aspects have been inquired by RAN1 in the corresponding LS [1],

· How fast is the UE RF bandwidth adaptation?
· How much power saving is possible for UE RF bandwidth adaptation?
· Other benefits

· Whether any of the above depends on the conditions, such as

· Whether or not first and second RF bandwidth are centered at the same frequency

· Whether or not first RF bandwidth are partially or fully contained in the second RF bandwidth

· The ratio of first and second RF bandwidth

· Whether or not first and second RF bandwidth are in the same band

· Dependency of modulation scheme

· Whether or not neighbour cell synchronization signals are within first RF bandwidth

· Whether or not first and/or second RF bandwidth are centered at the same frequency as neighbour cell synchronization signals

· Whether or not additional reference signals are needed, for example for AGC settling

· Whether it depends on transmission direction
Our analysis was based on the existing LTE UE transceiver technology with extrapolation to wider carrier bandwidth. The bandwidth adaptation range was assumed to be from 20 MHz to 1 GHz. To our understanding, the concerned performance parameters can be independently considered from the operation conditions as mentioned above. The following two sections summarize our analysis results.

2.1 How fast is the UE RF bandwidth adaptation?

Table 2.1-1 summarizes the worst-case settling times for the concerned UE radio transceiver parameters when considering bandwidth adaptation from and to any number between 20 MHz and 1 GHz and with LO frequency shift up to 1 GHz. 
	Rx

	Parameter
	Time (s)
	Condition

	LO Frequency
	 50
	f up to 1 GHz, settled to 1ppm

	IF Filter Bandwidth
	 5
	 

	ADC Sample Rate
	 20
	 

	AGC
	 20
	Signal from the same eNB 

	Digital Front-end
	 5
	 

	Tx

	Parameter
	Time (s)
	Condition

	LO Frequency
	 50
	f up to 1 GHz, settled to 1ppm

	IF Filter Bandwidth
	5
	 

	DAC Sample Rate
	 20
	 

	Digital Front-end
	 5
	 


Table 2.1-1 UE transceiver worst-case settling times for bandwidth adaptation 
Since all the parameters can be reconfigured simultaneously during the bandwidth transition, the total settling time would be the highest among all in Table 2.1-1 which is 50 s and 50 s for Rx and Tx, respectively.   
Observation: The worst-case settling time for UE transceiver bandwidth reconfiguration from and to any number between 20 MHz and 1 GHz and with LO frequency shift up to 1 GHz is 50 s for Rx and 50 s for Tx. 
2.2 How much power saving is possible for UE RF bandwidth adaptation?

Table 2.2.1 summarizes the UE RF transceiver power consumption ratio among a few bandwidth configurations with 20MHz as the baseline. The UE modem side of power consumption analysis can be referred to [2]. 

	Bandwidth
	P (ratio)

	
	Rx
	Tx

	20 MHz
	1x
	 1x

	40 MHz
	1x
	 1x

	100 MHz
	1.5x
	 1x

	200 MHz
	 2.4x
	 1.3x

	400 MHz
	4.1x
	 2.5x

	1 GHz
	 9.2x
	 6.4x


Table 2.2-1 UE transceiver power difference among a few bandwidth configurations
Based on our analysis, the estimated power saving can be up to 9.2 times for Rx and 6.4 times for Tx when UE transceiver is reconfigured from 1 GHz to 20 MHz.  
3
Conclusion
In this contribution, we summarized the UE transceiver settling times and potential power savings in response to the corresponding LS from RAN1 for UE RF bandwidth adaptation in NR.       
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