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1 Introduction
Work Item on enhanced LAA in Rel-14 was established in [1] and one objective of this WI is to
· Complete support for 10 MHz system bandwidth as an LAA SCell [RAN4, RAN1].
In LAA WI of Rel-13, a way forward on channel arrangement for LAA was agreed in [2] and the proposal for channel bandwidth is:

It is proposed to define 20MHz channel bandwidth in 5GHz unlicensed band(s) for LAA in release 13. Introduction of 10 and 15MHz channels in future releases shall not be precluded. 

As 20MHz channel bandwidth has been already defined in the specifications of Rel-13, other channel bandwidths are discussed in this contribution. New channel bandwidths shall also be supported from Rel-13.
2 Discussion
2.1 New 10MHz channels
In Rel-13, only 20MHz channel bandwidth was specified for LAA. Totally 22 of 20MHz channels were defined in [3] and illustrated in Figure 1. From the definition, it can be observed that two blocks of spectrum are blank and not occupied by any channel which is a 5MHz block in 5730MHz-5735MHz and a 10MHz block in 5915MHz-5925MHz.
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Figure 1 Channels definition for LAA
As 10MHz channel bandwidth is expected to be introduced in Rel-14, a straightforward way is to define a new channel which can just occupy the blank spectrum block. The centre frequency of new channel is at 5920MHz with 10MHz channel bandwidth as case 1 in Figure 1.
Except the blank spectrum without channels in Rel-13, we can also take the spectrum allocations in different regions into account. For example, the spectrum allocation in India is copied as below table in TR 36.889 [4].

Table 4.3.4-2: Summary of regulatory requirements for outdoor deployment in India [4]
	Regulation code
	NFAP2011-IND 68
	NFAP2011-IND 69
	NFAP2011-IND 71
	NFAP2011-IND 72, GSR No 38E

	Band (MHz)
	5150-5250
	5570-5725
	5725-5825
	5825-5875

	License Type
	Licensed
	Licensed
	Licensed
	Unlicensed

	Maximum transmitter output power
	
	
	1 W (30dBm) in spread of 10 MHz or higher
	1 W (30dBm) in spread of 10 MHz or higher

	Maximum mean EIRP
	200mW (23dBm)
	1W (30dBm)
	4W (36dBm)
	4W (36dBm)

	Maximum mean EIRP density
	10 mW/MHz
	50 mW/MHz
	
	

	Band usage
	Low power WAS including RLAN 
	Low power WAS including RLAN 
	Low power WAS including RLAN  and Dedicated Short Range Communications (DSRC) for Intelligent Transport Networks 
	Low power WAS including RLAN 


From the spectrum allocation table of India, 
5725MHz is the upper limit of one RLAN band based on current allocation but there is a 20MHz channel which across 5725MHz in LAA. A solution is to define a 10MHz in 5710MHz-5720MHz as in Figure 2. 
For 5725-5825MHz, two options can be considered:
Option 1: If considering aligned with current 20MHz channels for LAA and Wi-Fi, two 10MHz channels are proposed with center frequency at 5730MHz and 5820MHz. The con for this option is totally 6 rather than 5 carriers for 100MHz carrier aggregation.
Option 2: Do not align with current 20MHz channels for LAA, five new 20MHz channels are proposed with center frequency at 5735MHz, 5755MHz, 5775MH, 5795MHz and 5815MHz. Then only 5 carriers are needed for 100MHz carrier aggregation.
For 5825-5875MHz, an additional 10MHz channel can be defined in 5830MHz as in Figure 2.

[image: image2]
Figure 2 Channels definition proposal for LAA in India

2.2 BS TX requirement for 10MHz channel bandwidth
ACLR and UEM requirements are related to channel bandwidth, so impact of these requirements needs to be studied for introduction of new channel bandwidth. 
ACLR requirement guarantee the co-existence performance between two adjacent carriers. If following LTE definition, ACLR requirement for 10MHz channel bandwidth should also consider 10MHz adjacent channel and reuse the same ACLR limit defined for 20MHz. However, if we observe channels in above section, 10MHz is not widely defined in Band 46 as in Figure 2. In option 2, there are even not two 10MHz channels adjacent to each other. Therefore, 20MHz adjacent channel seems also reasonable for LAA in Band 46 as in Figure 3 option 2.
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Figure 3 ACLR definition for 10MHz channel bandwidth
UEM requirement in ETSI is defined scaled with nominal channel bandwidth [5], so same method can be followed for 10MHz for LAA. However, under the same reason as stated above for ACLR, 20MHz UEM requirement could also apply for 10MHz carrier without any co-existence problem.
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Figure 4 Transmit spectral power mask in [5]
Two alternatives for ACLR and UEM requirement for 10MHz channel bandwidth are as below and the first alternative is preferred.
· Same ACLR level is defined for 10MHz adjacent channel, UEM requirement is scaled for 10MHz similar as that in ETSI.
· For 10MHz carrier, 20MHz adjacent channel is assumed and ACLR/UEM requirement for 20MHz is reused.

3 Conclusion

The contribution discussed additional channel bandwidth for LAA in Rel-13 and proposed that:
Some additional 10MHz channels are proposed to be defined at centre frequency of 5920MHz, 5715MHz and 5830MHz.

For 5725-5825MHz in India, two alternatives are proposed as below and the first alternative is preferred.
· Two new 10MHz channels are proposed with center frequency at 5730MHz and 5820MHz. The con for this option is totally 6 rather than 5 carriers for 100MHz.

· Five new 20MHz channels are proposed with center frequency at 5735MHz, 5755MHz, 5775MH, 5795MHz and 5815MHz. These channels are not aligning with existing 20MHz channels for LAA and Wi-Fi so they are expected to be deployed in a region without Wi-Fi system.

Two alternatives for BS ACLR and UEM requirement for 10MHz channel bandwidth are as below and the first alternative is preferred.
· Same ACLR level is defined for 10MHz adjacent channel, UEM requirement is scaled for 10MHz similar as that in ETSI.

· For 10MHz carrier, 20MHz adjacent channel is assumed and ACLR/UEM requirement for 20MHz is reused. This option is not aligning with ETSI requirement.
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