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1
Introduction

In RAN#70, core part of Rel-13 WI was closed for licence assisted access (LAA) of LTE in 5GHz unlicensed spectrum [1]. As part of this WI, CA combinations between one or more licensed bands and one or more carriers in unlicensed band were to be defined. In RAN#70 a New Work Item on enhanced LAA for LTE for Rel-14 was started [2].

This contribution provides a TP for TR 36.714-04-01 to finalize the requirements for the LAA 4DL CA combinations 2A-46D, 4A-46D and 7A-46D as defined in 4DL Rel-14 basket WID RP-160614 [3].

2
Discussion

We propose to include the details of 4DL CA combinations involving LAA carriers to be included in generic 4DL CA TR. This TP includes a number of such CA combinations. 

We include the information about band 2, 4, and 7 in LAA operation with band 46. All cases include 4DL combination, when one carrier is in licensed band and the others in unlicensed band.
3
Conclusion

We propose to accept these texts for inclusion in TR 36.714-04-01.
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<< Start of changed sections >>
6.X
LTE Advanced Carrier Aggregation of Band 2 and Band 46 and Band 46 and Band 46 (1 UL)
6.X.1
List of specific combination issues

6.X.1.1
Channel bandwidths per operating band for CA

Table 6.X.1.1-1: 5DL Inter-band CA operating bands
	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_2-46
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	46
	N/A
	5150 MHz
	–
	5925 MHz
	TDD
(NOTE 2)

	NOTE 1: The WI considers only one uplink component carrier to be used in only in the licensed band, i.e. band 2. 

NOTE 2: Requirements apply for operations in Frame Structure Type 3 only [36.211].


Table 6.X.1.1-2: Supported E-UTRA bandwidths per CA configuration for 5DL inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_2A-46D
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	46
	See CA 46D Bandwidth Combination Set 0 in the Table 6.X.1.1-3 [2]
	
	


Table 6.X.1.1-3: Supported E-UTRA bandwidths per CA configuration for intra-band contiguous CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA 46D
	20
	20
	20
	60
	0


NOTE: 
CA_46D is only used in combination with inter-band CA with a licensed band. 

NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [4] when operating in single carrier mode.
6.X.1.2
Co-existence studies

<TEXTS TO BE INSERTED>
6.X.1.3
ΔTIB,c and ΔRIB,c
For three simultaneous DL (1 DL CC in band 2 and 3 contiguous CCs in band 46) and one UL in band 2, the (TIB,c values are shown in table 6.X.1.3-1. 
Table 6.X.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-46D
	2
	0.0


(TIB,c for band 46 is not needed, since no UL transmission are allowed in band 46 in Rel-13.

(RIB values are not needed since these are included in REFSENS values, similar to all other DL-only combinations. 
6.X
LTE Advanced Carrier Aggregation of Band 4 and Band 46 and Band 46 and Band 46 (1 UL)
6.X.1
List of specific combination issues

6.X.1.1
Channel bandwidths per operating band for CA

Table 6.X.1.1-1: 5DL Inter-band CA operating bands
	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_4-46
	4
	1710 MHz
	–
	1785 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	46
	N/A
	5150 MHz
	–
	5925 MHz
	TDD
(NOTE 2)

	NOTE 1: The WI considers only one uplink component carrier to be used in only in the licensed band, i.e. band 4. 

NOTE 2: Requirements apply for operations in Frame Structure Type 3 only [36.211].


Table 6.X.1.1-2: Supported E-UTRA bandwidths per CA configuration for 5DL inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_4A-46D
	4
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	46
	See CA 46D Bandwidth Combination Set 0 in the Table 6.X.1.1-3 [2]
	
	


Table 6.X.1.1-3: Supported E-UTRA bandwidths per CA configuration for intra-band contiguous CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA 46D
	20
	20
	20
	60
	0


NOTE: 
CA_46D is only used in combination with inter-band CA with a licensed band. 

NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [4] when operating in single carrier mode.
6.X.1.2
Co-existence studies

<TEXTS TO BE INSERTED>
6.X.1.3
ΔTIB,c and ΔRIB,c
For three simultaneous DL (1 DL CC in band 4 and 3 contiguous CCs in band 46) and one UL in band 4, the (TIB,c values are shown in table 6.X.1.3-1. 
Table 6.X.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_4A-46D
	4
	0.0


(TIB,c for band 46 is not needed, since no UL transmission are allowed in band 46 in Rel-13.

(RIB values are not needed since these are included in REFSENS values, similar to all other DL-only combinations. 
6.X
LTE Advanced Carrier Aggregation of Band 7 and Band 46 and Band 46 and Band 46 (1 UL)
6.X.1
List of specific combination issues

6.X.1.1
Channel bandwidths per operating band for CA

Table 6.X.1.1-1: 5DL Inter-band CA operating bands
	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_7-46
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	46
	N/A
	5150 MHz
	–
	5925 MHz
	TDD
(NOTE 2)

	NOTE 1: The WI considers only one uplink component carrier to be used in only in the licensed band, i.e. band 7. 

NOTE 2: Requirements apply for operations in Frame Structure Type 3 only [36.211].


Table 6.X.1.1-2: Supported E-UTRA bandwidths per CA configuration for 5DL inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_7A-46D
	7
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	46
	See CA 46D Bandwidth Combination Set 0 in the Table 6.X.1.1-3 [2]
	
	


Table 6.X.1.1-3: Supported E-UTRA bandwidths per CA configuration for intra-band contiguous CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA 46D
	20
	20
	20
	60
	0


NOTE: 
CA_46D is only used in combination with inter-band CA with a licensed band. 

NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of TS 36.101 [4] when operating in single carrier mode.
6.X.1.2
Co-existence studies

<TEXTS TO BE INSERTED>
6.X.1.3
ΔTIB,c and ΔRIB,c
For three simultaneous DL (1 DL CC in band 7 and 3 contiguous CCs in band 46) and one UL in band 7, the (TIB,c values are shown in table 6.X.1.3-1. 
Table 6.X.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_7A-46D
	7
	0.0


(TIB,c for band 46 is not needed, since no UL transmission are allowed in band 46 in Rel-13.

(RIB values are not needed since these are included in REFSENS values, similar to all other DL-only combinations. 
<< End of changed sections >>
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