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1 Introduction
In RAN#70, the support of 10 MHz channel bandwidth for Scell was approved in eLAA work item for Rel-14 [1]. In the meantime, offline discussion took place between RAN4#78 and RAN#71 to sort out how to incorporate the new channel bandwidth in the proposed LAA band combinations in the CA basket WIs. 
There has been no consensus until RAN#71 and it has been agreed that the proposed LAA band combinations are included in the basket WIs [2-6], but the bandwidth combination sets for LAA is for further discussion in RAN4 with respect to support of 10 MHz.

In this paper, we discuss the possible 10 MHz channel deployment for LAA and propose the general principle how the bandwidth combination sets should be defined for LAA CAs.
2 Discussion
In Rel-13 LAA work, RAN4 agreed that only 20MHz channel bandwidth is considered in Band 46. In 5GHz unlicensed spectrum, WiFi is already deployed and the channel arrangement N x 20MHz is specified as shown in Figure 1 and Figure 2. Therefore, most probable deployment scenario is that LAA carriers are aligned with the existing WiFi channel arrangement. If Nx20MHz channel is not occupied by WiFi, N x 20MHz LTE carriers can be placed there. Furthermore, a certain regulator specifies the channel center and occupied bandwidth [7] and thus the 10 MHz channel bandwidth is not useful indeed. 

Figure 1: US and Global Operating Class Channel Allocation [8]
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Figure 2: Europe and Japan Class Channel Allocation [8]
Therefore, the following channel arrangements (EARFCN) for LAA are allowed in Table 5.7.3-1of TS36.104 for 3GPP Release 13.

The following NDL and NUL are allowed for operation in Band 46 assuming 20MHz channel bandwidth:

NDL =NUL = {n-2, n-1, n, n+1, n+2 | n = 46890 (5160 MHz), 47090 (5180 MHz), 47290 (5200 MHz), 47490 (5220 MHz), 47690 (5240 MHz), 47890 (5260 MHz), 48090 (5280 MHz), 48290 (5300 MHz), 48490 (5320 MHz), 48690 (5340 MHz), 50090 (5480 MHz), 50290 (5500 MHz), 50490 (5520 MHz), 50690 (5540 MHz), 50890 (5560 MHz), 51090 (5580 MHz), 51290 (5600 MHz), 51490 (5620 MHz), 51690 (5640 MHz), 51890 (5660 MHz), 52090 (5680 MHz), 52290 (5700 MHz), 52490 (5720 MHz), 52740 (5745 MHz), 52940 (5765 MHz), 53140 (5785 MHz), 53340 (5805 MHz), 53540 (5825 MHz), 53740 (5845 MHz), 53940 (5865 MHz), 54140 (5885 MHz), 54340 (5905 MHz)}

Observation 1: It is most probable to use the existing WiFi channel arrangement Nx20MHz for LAA.

Observation 2: 10 MHz channel is not usable in a certain region.

In the meantime, 10 MHz channel bandwidth in eLAA WI (for Release-14) is agreed in RAN#70 to support some deployment scenarios such as India. It is expected that indoor deployment should be still similar to the existing arrangement described above because the frequency allocation is not different from other regions. There is 50 MHz unlicensed spectrum (5825-5875 MHz) allocated for outdoor [7] in India, where the WiFi channel arrangement is not defined yet. In Rel-13 LAA, some channels are already defined for this frequency range, so that 20 MHz channels centred at 5845 MHz and 5865 MHz may be usable.
For the outdoor spectrum, the maximum transmitter output power is specified to be 30dBm/10 MHz and the maximum EIRP is 36dBm. Therefore, the 10 MHz channel bandwidth may be used to maximize the output power and antenna gain up to 6dBi. For over 40MHz aggregated bandwidth, the antenna gain cannot be positive or the transmitter power shall be reduced due to EIRP limitation. Therefore, it looks possible to use 10 MHz in a certain outdoor deployment scenario.
It is also noted that 10 MHz may be useful to squeeze the LAA channels into 50 MHz spectrum by using intra-band carrier aggregation of 10+20+20 MHz, if we allow a 10 MHz channel center at 5820 MHz. However, it needs further study how we can place LAA channels in this frequency range from coexistence perspective. However, one possible way to proceed it to introduce 10 MHz channel centers at Fc=5820, 5830, 5840, 5850, 5860 and 5870 MHz for Release 14 so that the above outdoor spectrum can be fully covered.

In conclusion, 10 MHz channel may be used in a certain deployment scenario in a certain region. However, applicable channel arrangement and corresponding channel bandwidth combinations for contiguous component carriers need further study.
Observation 3: 10 MHz channel may be used in a certain deployment scenario. However, applicable channel arrangements and corresponding channel bandwidth combinations need further study.
Furthermore, it is noted that 10 MHz channel is only introduced in Rel-14 eLAA WI. The legacy Rel-13 devices are not guaranteed to support 10 MHz channel. This is an issue in terms of backward compatibility and release independence as the LAA CA introduced in Rel-14 may not be introduced in a release independent manner from Rel-13 if 10 MHz is in the bandwidth combination set.

Considering the observations above, 10 MHz is needed for a special deployment scenario in a certain region. It is not generic enough to justify the support of 10 MHz in every LAA CA band combinations and bandwidth combination sets. Thus, the following principles to define the LAA bandwidth combination sets are proposed.
Proposal 1: 10 MHz channel bandwidth in Band 46 for LAA CA bandwidth combination sets shall be included only when it is needed.
Proposal 2: At least one bandwidth combination set for each LAA CA shall be defined without 10 MHz in Band 46.

3 Conclusion

Observation 1: It is most probable to use the existing WiFi channel arrangement Nx20MHz for LAA.

Observation 2: 10 MHz channel is not usable in a certain region.

Observation 3: 10 MHz channel may be used in a certain deployment scenario. However, applicable channel arrangements and corresponding channel bandwidth combinations need further study.
Proposal 1: 10 MHz channel bandwidth in Band 46 for LAA CA bandwidth combination sets shall be included only when it is needed.

Proposal 2: At least one bandwidth combination set for each LAA CA shall be defined without 10 MHz in Band 46.
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