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1 Introduction
New Work Item on Licensed-Assisted Access to Unlicensed Spectrum was approved in RAN#68 [1]. Band(s) definition is a remaining issue left from the SI. This contribution gives further consideration on LAA band plan and corresponding proposal is provided.
2 Discussion
The conclusion of the study item on band plan is to define 5 GHz unlicensed LAA band or bands within frequency limits 5150 – 5925 MHz. Two options were discussed in RAN4:
Option1: Four operating bands

· 5150-5250 MHz

· 5250-5350 MHz

· 5470-5725 MHz

· 5725-[5925] MHz

Option2: One operating band

· 5150-[5925] MHz
Both Pros and Cons were compared for these two options [2], and some contributions also further clarified the reasons for choosing the options. Specifically, two aspects are emphasized in this contribution, which are concerns on regulatory issues and performance in LAA/LAA co-existence scenario. 
Regarding the regulatory issues, we know that some frequency ranges are not available, e.g., 5350-5470MHz is not allocated globally and 5470-5725MHz is not available in China. How to guarantee not to use the frequency ranges non-allocated? Furthermore, different sub-bands have different regulatory restrictions even in one region. DFS and TPC are mandatory for some spectrum in 5GHz, how to differentiate the DFS &TPC req. for 5150-5250M & 5470-5725M with other frequency ranges? And different EIRP requirements are defined in different frequency ranges. How to guarantee the output power not to exceed the EIRP req. in each frequency range for both BS and UE? Multi-band definitions for LAA would be easier to address these regulatory issues.
The performance issue in LAA/LAA co-existence scenario can be illustrated as below. Two LAA BSs are deployed closely, which may belong to two different operators. 
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Figure 1 LAA/LAA co-existence scenario

For two LAA band plan options, there could be two corresponding BS filter implementations. The straightforward way for the filter implementation is that a single band filter for the single band definition and several sub-band filters for the multi-band definition. Based on the available 5GHz band filters data, we see that sub-band filter in one band, e.g. 5150-5250MHz, can provide enough rejection at the other band, e.g. 5725-5925MHz. However, one band filter cannot provide any rejection to the far end spurious emission.
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Figure 2 Filter characteristics in LAA/LAA co-existence scenario
For two adjacent LAA eNBs, even signal is transmitted in 5.8G, the noise floor in 5.1G may exceed the LBT threshold, i.e. -62dBm/20MHz. The issue would be worse when large EIRP is allowed for some frequency range.

Another important feature for LAA is carrier selection. Carrier selection among different LAA bands can be guaranteed for multi-band definition and corresponding sub-band filter implementation.
From the performance point of view, it can be seen that multi-band definition is also a good choice for LAA.
3 Conclusion

Further consideration on LAA band plan is discussed in this contribution. From both regulatory and performance in LAA/LAA co-existence scenario perspectives, we think that multi-band definitions is a better choice for LAA band plan. Thus we propose to define four operating bands for LAA.
Proposal It is proposed to define four operating bands for LAA in 5GHz spectrum.
· 5150-5250 MHz

· 5250-5350 MHz

· 5470-5725 MHz

· 5725-5925 MHz
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