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1 Introduction

Several contributions [1-3] discussed the issue of the potential LAA band plan in last meeting. During the discussion, two options for the potential LAA band plan were mentioned: one single bandplan or four bands covering the whole 5GHz allocation. The working assumptions in the way forward [4] were listed as follows:

· It was agreed to study and compare pros and cons for the following band options in order to conclude a band arrangement proposal for the TR:

· One large band covering whole 5 GHz allocation

· 4 bands for 5 GHz

· Target for the study is to enable global band(s) for 5GHz LAA

· 5 GHz allocation starts from 5150 MHz

· Allocation upper limit frequency is for FFS

· The study assumption is that no partial overlap between LAA and WLAN operating channels. But this does not preclude partial overlap studies if RAN1 agrees the use of partial overlap arrangement 

· DL and UL aspects can be studied separately.  DL studies are the first priority.

In this paper, we further discuss the potential LAA bandplan based on the way forward [4].
2
Discussion

The allocations of the 5GHz unlicensed spectrum in the world were summarized in [5] in detail, and we can see that there was no harmonised allocation across the different regions. Almost the entire lower limit for 5GHz allocated in the world is 5150MHz, but the upper limit is different. According to the way forward, it is FFS for the upper limit and also it should make the decision that whether one or four bands are feasible.
2.1 Potential LAA bandplans

The upper limit frequency of 5GHz allocated for WAS/RLAN in many countries such as US and China are defined as 5850MHz, and the allocation in the some other countries such as Japan and Korea are less than 5850MHz for WAS/RLAN services. From the WLAN channels summarized in [6], the channel numbers for WLAN are defined up to number 165 with the centre frequency of 5825MHz, and for the licensed Intelligent Transportation Systems (ITS) band of 5.9 GHz (5.850-5.925 GHz),it was specified in the 802.11p standard, which is intended for use in the vehicular communication systems. Therefore, it is proposed: 

Proposal 1: It is proposed that the upper limit frequency is 5850MHz. 
As we can see from [5], the spectrum chunk of 5350-5470MHz is not available for WAS/RLAN services. In current LTE specification, the carrier frequency in the uplink and downlink is designated by the E-UTRA EARFCN, when the LTE services are deployed in the unlicensed band (i.e. SDL or TDD mode), same principle should be applied that give a unique number that the EARFCN uniquely defines the frequency band and the carrier frequency. The illustration for EARFCN for using one large band and four separate bands is shown in Figure 1. 
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Figure 1. Illustration for EARFCN for using one large band and four bands

For case1 shown in the Figure 1, the EARFCN numbers for the whole 5150-5850 MHz will also cover the area of 5350-5470MHz, which is unavailable for LAA services. In this case the ”hole” may cause the UE spent some extra time to scan the unavailable spectrum chunk of 5350-5470MHz when the UE roaming between the countries, it will increase the UE searching time and waste the power. For case 2, the start EARFCN number for 5470MHz is allocated in sequence with the end number of 5350 MHz, which mean the EARFCN numbers are not allocated for the unavailable spectrum chunk of 5350-5470MHz. In this way, the UE will not scan the unavailable spectrum chunk.
In addition, the RF requirements such as EIRP and spurious emissions are different in different regions, also the DFS (Dynamic Frequency Selection) and TPC (Transmit Power Control ) capabilities are only required for some parts of the spectrum, not for the whole 5GHz spectrum. From the specification aspect, it seems impossible to harmonize the standard for a band with different requirements. Therefore, several bandplans for 5GHz is a reasonable band arrangement.
Proposal 2: It is proposed to adopt the following 4 bands for 5 GHz as TDD bandplan.
· 5150-5250 MHz

· 5250-5350 MHz

· 5470-5725 MHz

· 5725-5850 MHz

2.2 Band numbers

After we decide the spectrum range, then it should be allocated the band numbers for the potential operating band. In [1], the band numbers of 65/66/67/68 were proposed for the four new bands as FDD mode. Currently, 3GPP FDD band numbers have been arranged up to number 32, and TDD band number from number 33. When we check the WLAN channel number [6], we found that there are no suitable places to arrange four new contiguous numbers within WLAN channel number 34 to 64. However, the channel numbers from 64-100 are empty. Therefore, the four new contiguous channel numbers are arranged after number 64, i.e. number 65/66/67/68.
However, according to the previous experience of 3GPP, when there is a new band is introduced, the band number is allocated in sequence with the previous one defined in the E-UTRA frequency bands table, and the EARFCN values are also calculated based on the previous values. Consequently, both the frequency bands number and the EARFCN values are arranged in order. So far, the operating band number from 1-44 are full allocated. Thus, there are two possible alternatives when introduce the operating band into 3GPP specifications:
Alternative 1: Allocated four continuous numbers from 45~48. i.e. number 45/46/47/48
Alternative 2: Allocated four continuous numbers from 65~68. i.e. number 65/66/67/68

For Alternative 1, it meets the previous experience that introduce a new band number after the exist one, and meanwhile it is easy to allocated the EARFCN numbers and the frequency bands number and the EARFCN values are arranged in order. However, it may cause confusion in 3GPP that licensed bands and unlicensed bands are mingle together in a continuous sequence if there are some other possible licensed bands are defined in the further, also it may inconvenient to distinguish the existing WLAN channel number and LAA unlicensed channel number in 5G channels.
For Alternative 2, if we adopt the number 65/66/67/68 for 5GHz spectrum and add them into the E-UTRA frequency band table [1], then there is a gap between frequency band number 44 and 65. In future, the numbers from 44 to 65 may be allocated for the new potential licensed bands while the EARFCN values for these new possible bands will be calculated based on the value of band 68. This could be inconsistent in EARFCN planning because the band numbers are now not in order while the EARFCN values are still in sequence.
Furthermore, there are no agreements for the channel raster and channel spacing for the LAA yet. Therefore, a more feasible way is needed to allocate the unlicensed band number and the EARFCN when we introduce the 5GHz bands into 3GPP specifications.
3
Conclusions
In this contribution, we give some considerations on the LAA potential band plan. The proposals are:
Proposal 1: It is proposed that the upper limit frequency is 5850MHz.
Proposal 2: It is proposed to adopt the following 4 bands for 5 GHz as TDD bandplan.
· 5150-5250 MHz

· 5250-5350 MHz

· 5470-5725 MHz

· 5725-5850 MHz

In addition, there are no agreements for the channel raster and channel spacing for the LAA, when we define/introduce the band number for the 5GHz bands to 3GPP specifications. So, we need take into account when determining the EARFCN values for the bandplans above. 
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(2): Illustration for EARFCN when using four bands 
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