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1. Introduction 

The minimum UE capability with respect to transmission bandwidth is currently defined as 10 MHz. Strictly speaking; the transmission capabilities should be defined as a number of resource blocks as the “bandwidth” of a transmitted signal depends on the definition of “bandwidth” and is a topic of RAN4. However, for the sake of simplicity, the terms “10 MHz” and “20 MHz” are used in this paper.

At RAN1#47bis, the UE bandwidth capability was discussed in conjunction with the uplink control signaling, especially the case of a 10 MHz UE operating in a 20 MHz cell. Several contributions proposed to increase the UE capabilities to 20 MHz ‎[1]

 REF _Ref158454662 \r \h 
‎[2]

 REF _Ref158454385 \r \h 
‎[3], frequency band allocation permitting. The outcome of these discussions was that the design of uplink control signaling structure in a 20 MHz cell should not be affected by whether the UE was capable of transmitting a signal of 10 MHz or 20 MHz bandwidth.

2. Discussion

Although the outcome of the discussion at RAN1#47bis allowed the control signaling design to continue and from control signaling design point-of-view it may not be necessary to increase the minimum UE transmission capability beyond 10 MHz, there are other compelling reasons to define a single minimum capability for the UE transmission bandwidth.

· The overall system management is simplified if multiple transmission bandwidth capabilities are avoided. This is in line with the overall target of trying to minimize the number of UE categories and options.

· The specification of UE duplex distances is complicated if the UL and DL capabilities are different ‎[4]. As illustrated in Figure 1, a UE with 10 MHz Tx capability in a 20 MHz cell need an additional offset, which is different depending on whether the UE is camping in the “left” or “right” half of the band. Furthermore, this offset must be a multiple of both the 100 kHz frequency raster and the 180 kHz resource block size. The lease common multiple of these two numbers is 900 kHz. Thus, as illustrated in Figure 1, 10 MHz UEs camping in a 20 MHz cell cannot be entirely located in the “left” or “right” half. This would require an offset of 5 MHz, which does not include a factor of 900 kHz and 4.5 MHz offset is necessary.


[image: image1.emf] 

BS Rx BS Rx

BS Tx BS Tx

UE Tx

UE Rx UE Rx

F

UL(BS)

F

UL(UE)

F

DL(BS)

F

DL(UE) 

= F

DL(BS)

Duplex separation

F

DL(BS)

– F

UL(BS)

Duplex offset

F

UL(UE)

– F

UL(BS)

DC carrier


Figure 1: Duplex distance. 
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Figure 2: Camping of 10 MHz UEs in a 20 MHz cell.

2.1. Relation to frequency bands
Clearly, not all frequency bands allows for 20 MHz transmission bandwidth ‎[3]. Thus, the minimum UE transmission capability may be frequency-band dependent. For example, assume that band B1 support spectrum allocations up to 20 MHz, while frequency band B2 only supports up to 5 MHz. The single UE transmission capability for a UE supporting operation at both B1 and B2 would then be defined as 20 MHz when operating at band B1 and 5 MHz when operating at band B2. Identifying the relevant frequency bands and the supported spectrum allocations is left for RAN4. The important aspect from a RAN1 perspective is that here is only one UE capability with respect to transmission bandwidth defined for each frequency band.
3. Conclusion

It is proposed to agree on a single UE capability with respect to the transmission bandwidth. For each frequency band supported by the UE, the transmission bandwidth capability should be defined as the minimum of 20 MHz and what is possible from a spectrum allocation perspective in the frequency band.
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