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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _GoBack]In the last meeting, a contribution [3] was presented to follow a way forward regarding UE bandwidths and BWPs [2]. This contribution discusses the open issues presented in the WF [2] and proposes to place no restrictions on implementations of either option 1 or option 2. 
Discussion
Before addressing the options and FFS from the WF [2], the key points of the WF are presented
Background
A recap of the background is recited [2]
· UE behavior
· The UE meets RF requirements related to its configured BWP according to UE CBW (no additional BWP related RF requirements)
· FFS whether UE CBW next highest value after BWP bandwidth
· How the UE configures its RF in order to operate the BWP and meet the CBW based RF requirements is implementation dependent
· UE RF requirements
· Single BWP case: single CC RF requirements apply with UE CC BW
· Multiple BWPs case: intra-band CA RF requirements apply with UE CC BW
· UE behavior: BWP configured w/ smaller PRBs compared to UE CC BW
· Option 1: Do not change the UE operating CC BW even if the configured BWP is less than UE configured CC BW
· Option 2: Change the UE operating CC BW according to the new allocated BWP
A recap of the WF listed
· UE behavior
· UE can be configured a BWP with small PRBs less than UE CC Bandwidth. 
· UE RF requirements for DL and UL are applied based on configured UE CC bandwidth even if any BWPs less than configured UE CC bandwidth is configured
· As UE implementation aspect, Option 2 in slide 3 is not precluded
· RAN4 will only apply the requirements according to set of UE CBW.
· UE RF requirements for wideband operation
· For Multiple BWPs case, the related RF requirements will be studied in intra-band NR CA Work.
· e.g.) Bandwidth class, MPR, configured Tx power, SEM, REFSENS…
Discussion of options
In the background of [2], there were two options for UE behavior when its configured BWP has fewer RBs than its CC BW. The advantages of both options are captured in Table 1
[bookmark: _Ref513212312]Table 1. Some evaluations of the options
	Option
	Advantages
	Disadvantage

	1
	· Simplicity of implementation
· Use wider filters
	· Possibly higher sampling rate than needed for the BWP if UE does not change filter bandwidth before sampling

	2
	· Power savings using smaller sampling rate
	· Resolution of BWP (may be difficult to implement filters with RB granularity)



There can be some interesting scenarios as indicated in [3]. For example, if the CC BW is 100 MHz and the UE is configured to receive 273 PRBs with 30 kHz SCS for one BWP configuration. For another BWP configuration of 15 kHz SCS, the UE can receive at most 270 PRBs (50 MHz). Note that only one BWP configuration can be active at a time. 
· With Option 1, a UE can
· Sample the 15 kHz SCS signal with a 100 MHz BW but it most use a large FFT (8192-point). This is not desirable for implementation for power and complexity considerations. The UE would “ignore” half of the FFT output.
· Sample with a smaller FFT (4096-point) after using 50 MHz filter. Note that the delay associated with a BWP switch can allow the UE to adjust its filters.
· With Option 2, a UE would adjust its CC BW to 50 MHz and use a 4096-point FFT based on the BWP bandwidth.
Reference [3] argues that some UEs may elect not to adjust its filtering after setting its CC bandwidth with option 1. As a result, the UE would be unable to receive 15 kHz SCS signals with 100 MHz bandwidth using a 4096-point FFT. The proposal in [3] suggests restricting the SCS, BW pair “to the sets such that the UE can always operate in CC BW, irrespective of the BWP configured”.
There are several concerns with this proposal (from a single carrier perspective):
1. A network would not be able to configure a UE to use 15 kHz SCS if its CC BW is set to 100 MHz. This may create network management issues.
a. A network can provide a BWP configuration for a UE to operate with a smaller SCS for coverage reasons. This restriction proposal in [3] may prevent a network from that BWP configuration. Note that a network can possibly reconfigure a UE’s CC BW during operation. However, switching BWP configuration is generally faster due to layer 1 signaling.
b. A network can use intraband CA with two 50 MHz component carriers. Each carrier can be configured with 30 and 15 kHz SCS. To achieve low latency and high throughput, both carriers can be scheduled with 30 kHz SCS. For 15 kHz SCS, the network would scheduling a component carrier with 15 kHz SCS. However, a UE may be able to support intraband CA. 
2. There may be an inconsistency when considering the initial BWP. Note that the initial BWP is sometimes the default BWP. For example, in Table 13-5 of [4], the BW of the initial 15 kHz SCS BWP is either 48 or 96 PRBs (8.7 / 17.3 MHz). If a UE first receives an initial BWP of 15 kHz and then is operating with 100 MHz CC BW and 30 kHz SCS, the proposal in [3] may preclude a UE from later reverting to the SCS of initial BWP.
3. From an implementation perspective, in addition to the RF filter for the CC BW, a UE may have adjustable baseband / bandpass filters prior to sampling. This means even with 100MHz RF BW and 15kHz SCS, the FFTsize in baseband can be ≤ 4096.
a. UE can adjust its filtering based on the capability of FFTsize and SCS. Examples include the narrowband filters for initial access. 
4. RF BW (and FFT size) may not be equal to CC BW. For example, a UE may have 100 MHz aggregated bandwidth with two continuous component carriers each having a CC BW of 50 MHz. One architectural option is to use a 100 MHz RF bandwidth.
Based on the observations, it may not be necessary to downselect between option 1 and option 2. A preferred option from a power savings perspective is using option 2. However, for implementation options:
Proposal 1: No downselection between option 1 and option 2 is needed. 
No other requirement about SCS and BW combinations is needed. 
Proposal 2: No any additional restriction on SCS, BW pair of a BWP are introduced. 
More importantly for testing considerations, the text regarding CC BW should be captured.
Proposal 3: UE RF requirements for DL and UL are applied based on configured UE CC bandwidth even if the bandwidth of any configured BWPs is less than configured UE CC bandwidth

During offline discussions, one concern mentioned was the network configuring a BWP inside a configured UE CC BW, which forces the UE to switch to BWP RF BW, rather than being able to operate in the UE CC BW to meet RF requirements. The goal is to ensure the network from having a BWP configuration forcing a change in CC BW. It may not be necessary to capture this network restriction.
Conclusion
This contribution examines options 1 and 2 regarding CC BW and the bandwidth of a BWP.
Proposal 1: No downselection between option 1 and option 2 is needed. 
No other requirement about SCS and BW combinations is needed due to complications in network management and UE configuration.
Proposal 2: No any additional restriction on SCS, BW pair of a BWP are introduced. 
More importantly for testing considerations, the text regarding CC BW should be captured
Proposal 3: UE RF requirements for DL and UL are applied based on configured UE CC bandwidth even if the bandwidth of any configured BWPs is less than configured UE CC bandwidth
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