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Summary:  The “medium variable” duplex distance (174.8 ( 205.2 MHz) is expected to be sufficient in the most common cases. However, the “medium variable” duplex distance does not allow operators to fully exploit the benefits of variable duplex distance in all cases. Therefore, it is proposed to continue work on the “full variable” duplex distance only. 

1 Introduction

Variable duplex spacing and the need for it in various operating bands were discussed during the last few RAN meetings (RAN4#27, 28) [1]. In most of the proposals a distinction is made between whether the duplex spacing is “medium variable” and “fully variable”. With “medium variable” the duplex spacing (for operating band I) may be between 174.8 and 205.2 MHz; with “full variable” the duplex spacing covers the entire range 134.8 – 245.2 MHz. 

2 Discussion

The discussion section of this contribution reasons that, from an operator’s point of view, the “medium variable”  options could result in curtails to the actual use of variable duplex spacing. Section 2.1 shows that the “medium variable” duplex distance is expected to suffice in many cases. Sections 2.2 and 2.3 each provide an example where the “medium variable” duplex distance is insufficient. 

2.1 Medium variable suffices in many cases

For operating band I, it is rather common to allocate 12 operating bands and to issue licenses for contiguous blocks of 3 operating bands. Figure 1 illustrates that in this common case the medium variable duplex distance is sufficient to allow each operator to efficiently use all operating frequencies in the allocated spectrum. 
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Figure 1. Illustration of medium variable duplex spacing being sufficient in a common allocation for 4 operators each with 3 contiguous operating frequencies.

Likewise, it can be shown that the medium variable duplex distance is also sufficient for cases where three operators each are licensed to operate in four contiguous operating frequencies. 

2.2 Medium variable may be insufficient (1)

In case a single operator is allocated more than four (contiguous) operating frequencies, the medium variable duplex spacing is insufficient to cover all the operator’s combinations. Figure 2 illustrates an (imaginary) case where two operators each operate on five operating frequencies. Then, the medium variable duplex distance would not allow these operators to use all uplink and downlink combinations of their frequencies. 
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Figure 2. Illustration of medium variable duplex spacing being insufficient in case an operator uses more than four (contiguous) operating frequencies. Duplex distance 210 MHz or 170 MHz are not supported (shown as crossed out). 

In order to reach the ‘outer’ operating frequency, a duplex distance of 210 MHz or 170 MHz would be required (crossed out in Figure 2). These values are not supported in the medium variable case. 

2.3 Medium variable may be insufficient (2)

In case an operator’s operating frequencies are not contiguous, the medium variable duplex distance is likely to be insufficient to allow an operator to use all combinations of uplink and downlink frequencies allocated to the operator. 

Figure 3 illustrates an (imaginary) case where an operator operates on four operating frequencies which are not all in a contiguous block. Such a situation is likely to be avoided in an initial assignment. However, when re-allocating operating frequencies which have become available after the initial assignment, such situations can hardly be avoided. One example of an circumstance leading to such a situation is that an operator decides to release his claim on one or more operating frequencies in the allocated (contiguous) block and the released frequencies are re-allocated to one or more of the other operators. Another example relates to two operators wishing to integrate both their networks (and allocated operating frequencies) into a single network. 
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Figure 3. Illustration of medium variable duplex spacing being insufficient in case non-contiguous blocks of operating frequencies exist. Duplex distances 240 MHz and 150 ( 160 MHz are not supported (shown as crossed out. 

To fully exploit all combinations of the allocated uplink and downlink frequencies, the medium variable duplex distance is not sufficient (indicated by the crossed-out combinations in Figure 3). 

Note that the variable duplex distance could in principle also be used in a scenario where co‑operating network operators share a frequency and use functionality in each other’s network. It is stipulated that such use is not our motive for promoting the fully variable duplex distance. Such network sharing functionality would require resolving many more and highly complex aspects, both in the radio networks (such as power control) and in the core networks (such as mobility management). Our motivation for the “full variable” duplex distance is based entirely on avoiding the restrictions which “medium variable” duplex distance may pose to network operators using their network. 

3 Proposal

The “medium variable” duplex distance (174.8 ( 205.2 MHz) does not allow to fully exploit the benefits of variable duplex distance in all cases (see Sections 2.2 and 2.3). In order to make the variable duplex distance option sufficiently flexible and future-proof, it is proposed to continue work on “full variable” duplex distance (134.8 ( 245.2 MHz) only. As the “full variable” duplex distance incorporates all possibilities, the “medium variable” option could be considered superfluous. 
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