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1 Background
In last RAN4 meeting in Chicago, declaration parameters on total RF bandwidth and maximum RF bandwidth for each band in multi-band operation have been discussed extensively. In this contribution, some consideration and clarification on RF bandwidth declaration are provided since these RF bandwidth parameters are very important in generating multi-band test configurations.
2 Discussion

In current agreed manufacturer’s declaration in [1], there are four different bandwidth related parameters. Three of them are RF bandwidth related, which include maximum RF bandwidth of each supported operating band in both single-band and multi-band operation as well as the total RF bandwidth of transmitter and receiver for the declared band combination of the BS. For these parameters, we discuss the following key questions one by one with our analysis, aiming to give a better understanding on this specific declaration to facilitate the progress of test configuration.
Q1: Is the declared maximum RF bandwidth of each supported operating band the same for both single-band operation and multi-band operation?
It is well known that the nonlinear component of the transmitter, especially the high power amplifier, produces intermodulation distortion, i.e. unwanted emissions at the antenna connector of the BS. To overcome the in-band unwanted emissions caused by nonlinear behaviour of the transmitter to meet the defined out-of-band emission requirements, DPD (digital pre-distortion) technology is widely adopted to compensate for the intermodulation distortion. The maximum RF bandwidth depends closely on the compensation capability of the DPD algorithm and traditional DPD algorithm for single-band operation may no longer be valid for multi-band operation for various reasons. For instance, in multi-band operation the cross-modulation products due to carriers in both operating bands could appear within the same frequency range as the in-band intermodulation, which is exemplified in Figure 1. It is expected that the carriers in each band will be mutually affected. 
[image: image1.png]Band ATX
Unwanted Band B TX

emissicns

Band ATX Band B TX

Unwanted emissicns rise due to
cross-modulation




Figure 1 Unwanted emission for single-band transmitter (above) and multi-band transmitter (below)
Therefore, the maximum RF bandwidth of each supported operating band could be different for both single-band operation and multi-band operation. Even for MB BS with single-band transmitters, the DPD compensation capability may be different for both single-band operation and multi-band operation because the shared digital domain processing may be different for these two cases.
Q2: Is the total RF bandwidth a limiting factor in the implementation of a MB BS?
The supported total RF bandwidth of transmitter, especially for the multi-band transmitter, is directly decided by the non-linearity compensation capability. And for operators, the total RF bandwidth is also an important parameter for deployment configuration, as the RF bandwidth in each band may be adjusted subject to the constraint of the total RF bandwidth.
Q3: Is the sum of declared maximum RF bandwidth of each supported operating band in multi-band operation equal to the total RF bandwidth?
For multi-band transmitter in multi-band operation, the RF bandwidth in one band depends on that in the other band. That means the supported maximum RF bandwidth in each band may not be reached simultaneously. As discussed above, the total RF bandwidth is one of the limiting factors for multi-band operation; therefore, the sum of supported RF bandwidth could not exceed the declared total RF bandwidth. For example, the total RF bandwidth is 40MHz for multi-band operation, and the possible supported bandwidth combinations in Band X and Band Y could be 30+10MHz, 25+15MHz, 20+20MHz, 15+25MHz and 10+30MHz. The declared maximum RF bandwidth in each band is 30MHz, but by no means the total RF bandwidth can reach 60MHz. In some real network scenarios, we see that operators may also want to keep the flexibility to adjust the RF bandwidth in each supported operating band. 
3 Conclusion

Based on the analysis in the contribution, we can conclude that the total RF bandwidth is highly related to MB BS implementation capability. The sum of RF bandwidth in each band shall not exceed the total RF bandwidth, and the declared maximum RF bandwidth in each band could be different for both single-band and multi-band operation. Therefore, it is reasonable to have the declaration provided in [1]. Furthermore, when considering how to allocate resources in generating of multi-band test consideration, the difference among these declared RF bandwidth parameters should be taken into account. 
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