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1
Introduction
In previous RAN Plenary WI for AWS-Extension Band for LTE was approved [1] with following objectives.
1. Specify a new operating band with UL 1710 - 1780 MHz and DL 2110 - 2200 MHz with:

· Fixed duplex spacing of 400MHz

· Support for 5, 10, 15 and 20MHz bandwidths

2. Support interoperability across the complete band (1710-1780/2110-2200MHz) by means of intra-band CA

· Specification of intra-band CA shall be completed as part of the WI
3. Interoperability shall be met by intra band carrier aggregation, and if it is determined that interoperability cannot be met by intra band CA, the means by which interoperability will be achieved shall be specified and the WID shall be modified.

This contribution discusses how the interoperability could be achieved.
2
Discussion

2.1 
Band arrengement
The new band which will be created will consist of Band 4 uplink combined with AWS-3 spectrum and band 4 downlink combined with AWS-3 and AWS-4 spectrum. Band 4 + AWS-3 are paired spectrum and AWS-4 downlink is unpaired, see Figure 1.
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Figure 1: Band arrangement

The WI objectives state that the intra-band CA feature is used to fullfill the interoperability demand. Intra-band CA can be either contiguous or non-contiguous furthermore it can be downlink-only CA or both downlink and uplink CA. At a minimum RAN4 must specify one type of downlink intra-band CA.

2.2 
Intra-band contiguous CA

2.2.1 General sections
Let’s assume that the band number for the new band will be 66. The CA operating band would be CA_66.

Table 1: CA operating band for CA_66
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low  –  FUL_high
	FDL_low  –  FDL_high
	

	CA_66
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD


The class C intra-band CA configuration would be CA_66C. As an example in case of 15+15 and 20+20 MHz, the following addition to TS36.101 Table 5.6A.1-1 would be needed. If uplink CA would be also specified, then the addition in red text would be needed.
Table 2: CA configuration for CA_66C
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations

(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_66C
	CA_66C
	15
	15
	
	40
	0

	
	
	20
	20
	
	
	


2.2.2 Transmitter requirements
If uplink CA_66C configuration would be standardized, then modifications to the following sections are required. 
· 6.2.2A UE maximum output power for CA
· 6.2.4A
UE maximum output power with additional requirements for CA (Maybe)

· 6.6.3.2A
Spurious emission band UE co-existence for CA
2.2.3 Receiver requirements

For downlink CA modifications to following sections would be needed

· 7.3.1A
Minimum requirements (QPSK) for CA
· 7.6.1.1A
Minimum requirements for CA
· 7.6.2.1A
Minimum requirements for CA
2.2.4 How to mandate intra-band contiguous CA?

Compulsory CA support for band 66 terminal could be written in Table 5.5-1 E-UTRA operating bands in a form of a normative note, see Table 3.
Table 3: Exmaple how to mandate CA
	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

	663
	1710 MHz
	–
	1780 MHz 
	2110 MHz
	–
	2200 MHz
	FDD

	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.
NOTE 3:
A terminal which supports E-UTRA operating band 66 shall support intra-band contiguous CA configuration CA_66C


2.3 
Intra-band non-contiguous CA

2.3.1 General sections
The non-contiguous intra-band CA operating band would be CA_66-66.

Table 4: CA operating band for CA_66
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low  –  FUL_high
	FDL_low  –  FDL_high
	

	CA_66-66
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD


The intra-band non-contiguous CA configuration, which would consist of two single carrier sub-blocks, would have an acronym of CA_66A-66A. Following addition to TS36.101 Table 5.6A.1-3 would be needed. If uplink CA would be also specified then the addition in red text would be needed. Currently existing CA configuration CA_4A-4A has four channel bandwidths i.e. 5, 10, 15 and 20 MHz thus it can be anticipated that same bandwidths are needed for the new band.
Table 5: CA configuration for CA_66A-66A
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_66A-66A
	CA_66A-66A
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	0


2.3.2 Transmitter requirements

If uplink CA_66A-66A   configuration would be standardized then modifications to following sections are required. 

· 6.2.2A UE maximum output power for CA
· 6.2.4A
UE maximum output power with additional requirements for CA (Maybe…)

· 6.6.3.2A
Spurious emission band UE co-existence for CA
2.3.3 Receiver requirements

For downlink CA modifications to following sections would be needed

· 7.3.1A

Minimum requirements (QPSK) for CA
· 7.6.1.1A
Minimum requirements for CA
· 7.6.2.1A
Minimum requirements for CA
2.3.4 How to mandate intra-band non-contiguous CA?

Compulsory CA support for band 66 terminal could be written in Table 5.5-1 E-UTRA operating bands in a form of a normative note, see Table 6.
Table 6: Exmaple how to mandate CA
	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

	663
	1710 MHz
	–
	1780 MHz 
	2110 MHz
	–
	2200 MHz
	

	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.
NOTE 3:
A terminal which supports E-UTRA operating band 66 shall support intra-band non-contiguous CA configuration CA_66A-66A.


2.4
Way forward on CA

First decision to make is if uplink CA is needed to fullfill the interoperability clause. In our opinion as the mandatory interoperability demand concerns the downlink portion of 2180 – 2200 MHz there is no need to define uplink CA in this WI.

Proposal 1: Uplink CA shall not be considered in AWS-Extension Band for LTE WI

Decision shall be made if downlink CA will be contiguous or non-contiguous CA type. Of course, one could argue that both could be selected, but only one type of mandatory intra-band CA is needed to fullfill the interoperability demand. 
Proposal 2: Contiguous or non-contiguous downlink CA feature is part of AWS-Extension Band for LTE WI

The specification impact will be similar no matter which type of intra-band CA is standardized as can be seen from previous chapters. Thus, RAN4 should select the option which would have most commercial interest. When considering the spectrum holdings in the US, it is quite unlikely that Class C intra-band contiguous CA is more useful than non-contiguous intra-band CA.
Proposal 3: 2 DL / 1 UL downlink non-contiguous intra-band CA feature is selected to be part of AWS-Extension Band for LTE WI. CA configuration will consist of 5, 10, 15 and 20 MHz channel bandwidths for both sub-blocks.
Work item for contiguous intraband CA can start once the work for the new band has been completed. 

Mandatory support for CA can be for example captured into specifications by adding a note to Table 5.5 in TS 36.101.

Proposal 4: Add a note to table 5.5 to indicate mandatory support for the intra-band CA which is developed in AWS-Extension Band WI 

3
Summary

In this contribution we have following proposals for approval.
Proposal 1: Uplink CA shall not be considered in AWS-Extension Band for LTE WI

Proposal 2: Contiguous or non-contiguous downlink CA feature is part of AWS-Extension Band for LTE WI

Proposal 3: 2 DL / 1 UL downlink non-contiguous intra-band CA feature is selected to be part of AWS-Extension Band for LTE WI. CA configuration will consist of 5, 10, 15 and 20 MHz channel bandwidths for both sub-blocks.
Proposal 4: Add a note to table 5.5 to indicate mandatory support for the intra-band CA which is developed in AWS-Extension Band WI 
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