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1
Introduction 
NR channel bandwidth has been extensively discussed in past few RAN4 meetings [1-11]. In the wake of UE maximum channel bandwidth handling capability difference in downlink (DL) and uplink (UL) signal paths, a way forward on channel bandwidth in RAN4 #83 meeting had captured the following agreement [8],

“The maximum channel bandwidth supported by UE can be different for UL & DL and SCS specific.”                              

Going along with this agreement, in last RAN4 NR AH meeting, a separate way forward on DL and UL CBW [9] further conceded the support of a more generalized asymmetric DL/UL channel bandwidth operation in UE for NR as stated below,

“UE can operate with different UL and DL bandwidth.”

In this contribution, we intend to bring up a few observations associated with UE operating under asymmetric DL/UL channel bandwidth which may have certain impact in TDD band operation.         

2
Discussion
One of the motivations for having asymmetric DL/UL carrier bandwidth is to accommodate the out-of-band emission requirements for certain frequency bands. In LTE, single carrier operation with asymmetric DL/UL channel bandwidth is not permitted. As a result, class B CA has been proposed to realize such operation with 2CC in DL and 1CC in UL, as illustrated in Figure 2-1.
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Figure 2-1 Asymmetric DL/UL carrier bandwidth operation in LTE
For NR, it is highly desirable to maximize the single carrier channel bandwidth in UE. However, the difference in DL and UL maximum channel bandwidth handling capability would drive the need for DL/UL asymmetric channel bandwidth operation. On the other hand, there may be other benefits if a more generalized asymmetric DL/UL channel bandwidth operation can be supported where the asymmetry can be applied to any channel bandwidth within the band specific CBW set and wider channel can be in either DL or UL.

The most notable outcome in supporting asymmetric DL/UL channel bandwidth is that the DL and UL carrier frequencies would no longer be separated by a fixed duplex distance in FDD bands nor coincide in TDD bands, as shown in Figure 2-2. As a consequence, the handling of EARFCN as has been in LTE would need to be reconsidered for NR.

Observation 1: In asymmetric DL/UL channel bandwidth operation, the DL and UL carrier frequencies would no longer be separated by a fixed duplex distance in FDD bands nor coincide in TDD bands.
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Figure 2-2 Non-constant duplex distance in asymmetric DL/UL channel bandwidth operation
On the other hand, the UE radio architecture for TDD bands usually only comprises with one frequency synthesizer. To accommodate DL and UL carrier frequency difference in asymmetric channel bandwidth operation, frequency settling during UL/DL switching shall be taken into consideration.

Observation 2: To accommodate DL and UL carrier frequency difference in asymmetric channel bandwidth operation in TDD bands, frequency settling during UL/DL switching shall be taken into consideration.      

While realizing that in DL/UL asymmetric channel bandwidth operation, the duplex distance in FDD bands may vary, and in TDD bands the DL and UL may have different carrier frequency, there should still be certain constraint in relative position between DL and UL carriers. The wider channel bandwidth for either DL or UL usually represents the contiguous spectrum holding of an operator. Therefore, it is expected that the narrower bandwidth carrier shall be confined within the frequency range of the wider channel bandwidth, as illustrated in Figure 2-3.     
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Figure 2-3 Constraint of relative position between DL and UL carriers
Observation 3: In asymmetric DL/UL channel bandwidth operation, the narrower bandwidth carrier shall be confined within the frequency range of the wider channel bandwidth. 

3
Conclusion
In this contribution, we bring up a few notable observations associated with UE supporting asymmetric DL/UL channel bandwidth where the potential impact of frequency settling in TDD bands would need to be taken into consideration in physical layer design.     
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