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1 Introduction
After successful completion of a work item on Licensed-Assisted Access using LTE (LAA) [1], a new work item was agreed for enhanced licence assisted access (eLAA) of LTE in unlicensed spectrum in RAN#68[2]. In this WI; a new feature, UL unlicensed operation of LTE carrier(s) in carrier aggregation with one more licensed carrier will be developed. This will be an extension of Rel-13 LAA WI which considered DL CA for unlicensed LTE operation. 
One of the issues in this new WI is related to inclusion of 10MHz CBW for LAA operation. 

In this contribution, we summarize our proposals for 10MHz BW configurations for LAA operation in 5GHz. 
2 Spectrum situation in India 
According to our understanding, the 10MHz CBW requirement is required for Indian market. According to LAA TR 36.889, the following describes the spectrum situation in India.
==============<<<<< TR 36.889 >>>>>>===================
2.1.1 4.3.4
India

In India the bands 5150-5250 MHz, 5250-5350 MHz, 5570-5725 MHz and 5725-5875 MHz are open to RLANs [22], [35], [36], [37]. Table 4.3.4-1 and Table 4.3.4-2 summarize regulatory requirements in India for indoor and outdoor deployments respectively. Some parts of the 5 GHz band shall follow usage “on non-interference, non-protection and shared (non-exclusive) basis”. These are the 5725-5825 MHz band open to licensed WAS including RLANs, and the 5150-5350 MHz and 5725-5875 MHz bands open for unlicensed WAS including RLANs for indoor deployment.
Table 4.3.4-1: Summary of regulatory requirements for indoor deployment in India

	Regulation code
	NFAP2011-IND 67, GSR No 46E, 37E
	NFAP2011-IND 69

	Band (MHz)
	5150-5350, 5725-5875
	5570-5725

	License Type
	Unlicensed
	Licensed

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

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

	Band usage
	Low power WAS including RLAN 
	Low power WAS including RLAN 


Table 4.3.4-2: Summary of regulatory requirements for outdoor deployment in India

	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 


==============<<<<< TR 36.889 >>>>>>===============
So, our understanding is that, the 10MHz CBW is required for the spectrum range of 5825-5875 MHz in India. This is the 50MHz where 10MHz CBW can be used.

3 10MHz CBW definition
Basically, there are two options on how to include 10MHz CBW for 5825-5875 MHz range:
Option 1: introduce additional EARFCN for regional usage for which 10MHz CBW are needed (this will be new in RAN4), i.e. add a note for a set of EARFCN which are used in a region for 10MHz CBW.
Option 2: define a new band for involved chunk of 5GHz spectrum, in this way, there is no need to worry about coexistence and other issues. The band will be only applicable in India, e.g. 5825-5875 MHz.
While analyzing the first option, adding additional EARFCN may be possible as such, however we cannot add 10MHz carrier bandwidth in band 46, since the coexistence with WiFi with 10MHz CBW will not be possible. Currently, the Listen-before-talk (LBT) procedure is valid for 20MHz CBW when WiFi is also present in the spectrum. 

Thus, considering both options, we propose to define a new band for inclusion of 10MHz CBW since the first option is not feasible. Also, it is imperative to only define the band in the part of the spectrum where the 10MHz CBW need to be used in view of coexistence with Wi-Fi. Thus, we propose the following:

Proposal: Define a new band (e.g. band 47) for 5825-5875MHz for regional use in India. 
In 36.101, a new band definition such as the following can be done.

	46
	5150 MHz
	–
	5925 MHz
	5150 MHz
	–
	5925 MHz
	TDD8,9

	47
	5825 MHz
	–
	5875 MHz
	5825 MHz
	–
	5875 MHz
	TDD8,9

	NOTE 8:
This band is an unlicensed band restricted to licensed-assisted operation using Frame Structure Type 3  
NOTE 9:
In this version of the specification, restricted to E-UTRA DL operation when carrier aggregation is configured.


3.1 EARFCN for band 47
It is important to make sure that, the channel numbers in abnd 47 are as much inline as possible with band 46 such that the carrier frequencies are aligned. By extension, then we will have alignment with WiFi channel numbers, since Band 46 EARFCN is aligned to WiFi channel numbers.
The EARFCN can be defined as follows:

	46
	5150
	46790
	46790 – 54539
	5150
	46790
	46790 – 54539

	47
	5825
	54540
	54540 – 55039
	5825
	54540
	54540 – 55039


In 5825-5875MHz range, band 46 EARFCN is defined as follows: 

1. 53540 (5825 MHz), 
2. 53740 (5845 MHz), 
3. 53940 (5865 MHz),
So, our preference is that: we define three channels in band 47, namely 10MHz+20MHz+20MHz to coincide with Band 46 EARFCN – to coincide with current LAA definitions
	
	CBW
	Center frequency
	EARFCN in band 47 
	Carrier range
	Corresponding EARFCN in band 46
	WiFi channel number

	Carrier 1
	10MHz
	5830MHz
	54590
	5825-5835MHz
	Part of the band 46 as centered in 5825 MHz, EARFCN of 53540.
	Part of WiFi channel 144 (centering on 5820MHz)

	Carrier 2
	20MHz
	5845MHz
	54640
	5835-5855MHz
	53740
	149

	Carrier 3
	10MHz
	5865MHz
	54840
	5855-5875MHz
	53940
	153


So, our proposal is:

Proposal-2: Define three carriers in band 47, as 10MHz, 20MHz and 20MHz for carrier 1, 2 and 3 respectively. 
Please note that, the new band cannot be in CA combination with band 46, similar to any other overlapping bands (e.g. band 4 and band 66).   
4 Release independence 
If we use same core signaling from RAN1 and RAN2, then the new band can be release independent from Rel-13. The UEs can be designed for functioning on both bands 46 and the new band. The UEs will be enabled to use any of the EARFCN suggested by the network. 
Based on this, we propose the following:
Proposal-3: Band 47 can be release independent from Rel-13 for DL LAA.
5 Impact on LAA specifications for including 10MHz CBW
Whether option 1 or 2 is accepted in the end, there will be a need to define the following for 10MHz transmitter and receiver: 
	BS transmitter impact
	–
UEM

–
Emission requirements

· etc
	All relevant BS transmitter impact from Rel-13 work needs to be investigated for 10MHz CBW

	BS Receiver impact
	All required receiver studies as detailed in [5]
	Similar to Rel-14 work

	UE transmitter impact
	All transmitter requirements for 10MHz CBW transmitter in 5GHz, as detailed in [6]
	Similar to Rel-14 work

	UE receiver impact
	REFSENS, blocking, etc
	Some Rel-13 work can be reused.


6 Proposals
Based on the above discussions, we propose the following:

Proposal-1: Define a new band (e.g. band 47) for 5825-5875MHz for regional use in India. 
Proposal-2: Define three carriers in band 47, as 10MHz, 20MHz and 20MHz for carrier 1, 2 and 3 respectively. 
Proposal-3: Band 47 can be release independent from Rel-13 for DL LAA
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