3GPP TSG-RAN WG4 Meeting #74bis                                          R4-151894
Rio de Janeiro, Brazil, 20 - 24 Apr 2015

Agenda Item:
9.3.1
Source: 
CMCC
Title: 


   Discussion on band definition for 5GHz unlicensed band
Document for:
Discussion
1. Introduction
In last meeting, RAN4 had some initial discussion on LAA operating band definition. There are two options as follows:
· One large band covering whole 5 GHz allocation
· 4 bands for 5 GHz
And in the agreed way forward [1], it is agreed to study and compare pros and cons for the above two band options in order to conclude a band arrangement proposal for the TR.
In this contribution, we discuss and compare the pros and cons of the two options for 5GHz unlicensed band.
2. One large band vs. four bands

5GHz is allocated to RLANs into multiple sub bands in most regions: 5150-5250MHz, 5250-5350MHz, 5470-5725MHz, 5725-5850MHz. Note that 5350MHz-5470MHz is not open to RLANs around the world. The regulatory requirements are different on each band from region to region. In this section, se analyze the aspects that may impact the co-existence performance and band definition for 5GHz.
2.1 Transmit power

In Table 1, we summarize the different EIPR for different bands in different regions. For each band, the EIRP requirements are different from region to region. The requirements can be applied to both BS and UE. 
According to Table 1, the EIRP of some cases are higher. For example, the maximum EIRP is 36dBm for 5725-5850MHz in some regions. From BS side, higher transmit power may allows the application of Micro cell for LAA, not only Pico or Femto cells. From UE side, higher transmit power may allow the application of high power UE in the future. If we only define one band for 5GHz, the transmit power will follow the minimum requirements. It will limit the application of high power UE and Micro cell, which is not good for LAA industry. 
On the other hand, WLAN’s transmit power in 5725-5850MHz is higher than the other bands. The in-band blocking requirements in 5725-5850MHz for LAA may be more stringent. If we define one large band covering 5GHz, the UE has to meet the stringent requirements in 5GHz even it is not necessary.
Table 1: EIRP for different bands in different regions
	Band allocated for RLANs
	Europe
	USA
	Canada
	Brazil
	China
	Japan
	Korea

	5150-5250MHz
	23dBm
Restricted to indoor
	36dBm
	23dBm
	23dBm
Restricted to indoor
	23dBm
Restricted to indoor
	23dBm
	23dBm

	5250-5350MHz
	23dBm
Restricted to indoor
	30dBm
	30dBm
	23dBm
Restricted to indoor
	23dBm
Restricted to indoor
	23dBm
	30dBm

	5470-5725MHz
	30dBm
	30dBm
	30dBm (5470-5660,5665-5725)
	30dBm
	
	30dBm
	30dBm
(5470-5650)

	5725-5850MHz
	36dBm
	30dBm
	36dBm
	30dBm
	33dBm
	
	29dBm (5725-5825)


2.2 Mechanisms in 5GHz
In 5GHz, there are some required mechanisms, such as TPC, DFS, etc. Each regulation has different requirements for these mechanisms. In Table 2, we summarize the required mechanisms for different bands in different regions. It is observed that for each sub band in 5GHz, the required mechanisms are different. 
If we define one large band covering 5GHz, there might be two different UE behaviors. UE either open the TPC/DFS mechanisms all the time in order to meet the regulatory requirements, or UE can decide whether to open the mechanisms by itself. The former one is obviously not a good way to solve the problem. The latter one needs extra UE implementation to adjust itself automatically. 
If we define 4 bands, it will be easy for UE implementation to meet different regulatory required mechanisms.
Table 2: Required mechanisms of different bands in different regions

	Band allocated for RLANs
	Europe
	USA
	Canada
	Brazil
	China
	Japan
	Korea

	5150-5250MHz
	TPC, DFS
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	5250-5350MHz
	TPC, DFS
	TPC, DFS
	TPC, DFS
	DFS
	TPC, DFS
	TPC, DFS
	TPC, DFS

	5470-5725MHz
	TPC, DFS
	TPC, DFS
	TPC, DFS
	DFS
	TPC, DFS
	TPC, DFS
	TPC, DFS (5470-5650)

	5725-5850MHz
	TPC, DFS
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


2.3 Out of band emission
In each region, 5GHz is allocated into multiple bands. Hence, the out of band emission requirements may be different on each sub band. For example, following we copy the spurious emission requirements of 5150MHz-5350MHz in China:
· Spurious Emission (correponding to frequency range outside 2.5*carrier bandwidth )

-
30-1000MHz: -36dBm/100kHz

-
48.5-72.5MHz, 76-118MHz, 167-223MHz, 470-798MHz: -54dBm/100kHz

-
2400-2483.5MHz: -40dBm/1MHz

-
5150-5350MHz: -33dBm/100kHz

-
5470-5850MHz: -40dBm/1MHz

-
Other frequency in 1-40GHz: -30dBm/1MHz

We can see that the spurious emission regulatory requirements of 5150-5350MHz and 5470-5850MHz are different. Hence, the requirements of each band will be different. If we define one large band covering 5GHz, requirement definition will be more complicated. If we define 4 bands for 5GHz, we can solve the different regulatory requirements easily.
According to our analysis in section 2.1~2.3, we can observe that:

Observation 1: Defining 4 bands is easy for UE to meet different regulatory requirements, e.g. transmit power, mechanisms, out of band emission, etc.
2.4 Channel arrangement
If we define one large band covering whole 5GHz, in theory, any carrier can be used in 5GHz. However, we need to avoid the case that the operating component carrier across two sub bands. Since one sub band may not open for RLANs yet, or the regulatory requirements are different for two sub bands (e.g. TPC, DFS). Hence we need to define a rule on how to choose the channel for LAA in 5GHz.
If we define 4 bands for 5GHz, we can reuse the existing way and save the efforts of defining such rule.
Observation 2: Defining 4 bands is easy for channel arrangement in 5GHz

3. Conclusion
In this contribution, we analyze different aspects that may impact the band definition. Based on our analysis, the observations and proposal are provided as follows: 
Observation 1: Defining 4 bands is easy for UE to meet different regulatory requirements, e.g. transmit power, mechanisms, out of band emission, etc.

Observation 2: Defining 4 bands is easy for channel arrangement in 5GHz.
Hence, we propose that:
Proposal: It is proposed to define 4 bands for 5GHz LAA.
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