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1. Introduction
It was agreed in RAN4#74 Athens that RAN4 will investigate possibilities for LAA operating band [1]. Even band definition is not the priority in the LAA study item, there needs to be certainty on the possible channelization to ensure that RAN4 does not end up with partially overlapping channel definition with WLAN.
2. Discussion
In [2] the allocations for different regions are written and based on that information, situation is illustrated in Figure 1. The lower part, 5150 to 5350 MHz is in use in all countries shown. The middle gap, 5350 – 5470 MHz, is not used anywhere but there are studies to allow use of it. From upper part 5470 – 5925 MHz, it should be noted that the upper limit of the unlicensed allocation varies from country to country and there are studies to allow more spectrum for unlicensed in the upper parts.
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Inside the allocations there are different regulatory requirements set for output power and dynamic frequency selection. Both of these are such features that can be defined for each used channel and coping with them does not need a specific band defined. 

2.1 Four bands

In [1] it was agreed that RAN4 would investigate option of defining four bands. From Figure 1, it can be seen that it would be difficult to define four bands as was proposed in [4] or [5]. Furthermore, any combination of four bands would not be aligned globally with all of the allocations. Defining two bands for the lower part would be possible because the allocations are defined in two parts, 5150-5250 MHz and 5250-5350 MHz with different power and DFS requirements but for upper part, 5470 – 5925 MHz, it is difficult to restrict the band definition exactly to two bands because the allocations are so fragmented. Conclusion is that exactly four bands is not justified for LAA in 5 GHz as it would not bring needed benefits and would result in definition of more bands possibly partially overlapping with existing bands. Also, carrier aggregation over the bands would be difficult due to band border emission specifications.
2.2 One large band

It was also agreed that RAN4 would study the possibility of one large band covering the whole 5 GHz unlicensed allocation. This is very desirable plan for the reference design architecture but difficulty lies in defining the upper limit for the allocation. In [4] and [5] the upper limit was different, 5850 and 5855 MHz respectively and there are possible allocations up to 5925 MHz in some countries. The upper limit for one large band should be the highest allocated frequency for 5 GHz unlicensed in any country or then there will be need to define another band covering unused allocations.
Nevertheless the complex allocation chart (in Figure 1), one large band is feasible. This is already the case with licensed bands e.g. band 28 allocation in Japan does not cover fully the band 28 frequencies. 
2.3 Other possibilities

The most stable and available allocation is the lower part of 5 GHz unlicensed and perhaps that part is where RAN4 could reach an agreement of defining one band. However, as there are also studies ongoing to define allocation for the middle gap and studies to extended and amend the upper part, it would be short-sighted to define one band covering only part of the allocation as it would result in to the situation where several additional bands would be needed in future. This would then fragment the implementation and create unnecessary complexity. 
Proposal: Define 5 GHz unlicensed LAA band frequency limits 5150 – 5925 MHz with TDD duplex method
Table 5.5-1 E-UTRA operating bands

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	1
	1920 MHz
	–
	1980 MHz 
	2110 MHz
	–
	2170 MHz
	FDD

	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz
	–
	2155 MHz
	FDD

	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894MHz
	FDD

	…
	…
	
	
	…
	
	
	…

	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD

	43
	3600 MHz
	–
	3800 MHz
	3600 MHz
	–
	3800 MHz
	TDD

	44
	703 MHz
	–
	803 MHz
	703 MHz
	–
	803 MHz
	TDD

	45
	5150 MHz
	–
	5925 MHz
	5150 MHz
	–
	5925 MHz
	TDD

	NOTE 1:
Band 6 is not applicable

NOTE 2:
Restricted to E-UTRA operation when carrier aggregation is configured. The downlink operating band is paired with the uplink operating band (external) of the carrier aggregation configuration that is supporting the configured Pcell.


3. Conclusion
This paper discusses possibilities for LAA band definition in accordance of agreed way forward [1] and includes one proposal:
Proposal: Define 5 GHz unlicensed LAA band frequency limits 5150 – 5925 MHz with TDD duplex method
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