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1. Introduction
In RAN4 #62bis, an LS was agreed on the procedures to introduce CA bandwidth combination capability indication [1]. It was agreed in RAN4 that a procedure could be established giving RAN plenary control over the process to define bandwidth combination subsets for a band combination. RAN4 will specify the set of CA bandwidth combinations in accordance with the work item description where an index is assigned for each bandwidth combination set.  RAN2 may take reference to this index in creating a signalling mechanism. 
In this contribution, a text proposal to RAN4 specification is introduced for band combinations that are expected to be modified in RAN plenary.
2. Discussion
We used following principles to define this new capability:

· Minimizing changes to exist specification.
· Enabling signaling flexibility for future intra and inter-band CA combinations, where different CA configurations could be defined on DL and UL.
For intra-band carrier aggregation, there has been no proposal to introduce additional bandwidth combination set. We propose to simply add a default “bandwidth combination set”, which could be referenced by RAN2 signaling definition. 
Table 5.6A.1-1: Supported CC combinations per CA configuration for intra-band contiguous CA

	CA Configuration / NRB_agg
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Band
	50RB+100RB

(10 MHz + 20 MHz)
	75RB+75RB

(15 MHz + 15 MHz)
	100RB+100RB

(20 MHz + 20 MHz)
	

	CA_1C
	1
	
	Yes
	Yes
	0

	CA_40C
	40
	Yes
	Yes
	Yes
	0

	Note 1: If the same CA configuration is defined for DL and UL, the corresponding bandwidth combination sets are identical.


For inter-band carrier aggregation, operators have indicated interests in defining additional bandwidth combination sets for CA_1A_5A [2], CA_4A-13A, and CA_3A-5A [3]. If the proposed capability is approved in RAN plenary, following changes should be introduced to 36.101.
Table 5.6A.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / Channel bandwidth
	Bandwidth Combination Set

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

	CA_1A-5A
	1
	
	
	
	Yes
	
	
	0

	
	5
	
	
	
	Yes
	
	
	

	
	1
	
	
	
	Yes
	Yes
	Yes
	1

	
	5
	
	
	
	Yes
	
	
	

	CA_4A-13A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	13
	
	
	
	Yes
	
	
	

	
	4
	
	
	Yes
	Yes
	
	
	1

	
	13
	
	
	
	Yes
	
	
	

	CA_3A-5A
	3
	
	
	
	Yes
	Yes
	Yes
	0

	
	5
	
	
	Yes
	Yes
	
	
	

	
	3
	
	
	
	Yes
	
	
	1

	
	5
	
	
	Yes
	Yes
	
	
	

	Note 1: If the same CA configuration is defined for DL and UL, the corresponding bandwidth combination sets are identical.


In the proposal above, a note is introduced on the linkage between bandwidthCombinationSet for UL and DL when both are defined. Consider the following example for CA_4A-13A:

· In the initial phase, only DL CA is defined without UL carrier aggregation. In this case bandwidthCombinationSet is only defined for DL. 

· In a later phase, both DL and UL CA_4A-13 are defined. In this case the bandwidthCombinationSet’s should be identical for DL and UL CA to ensure proper network operation. 

· In the future, maybe an additional DL band is added to existing configuration CA_4A-13A, say DL CA_4A-13A-XA, while UL configuration remains to be CA_4A-13A. In this case, different bandwidthCombinationSet could be indicated for DL and UL.
For legacy ANS.1 compatibility, if the bandwidthCombinationSet signaling is missing in UE capability indication, bandwidthCombinationSet 0 should be assumed by the network.
3. Conclusion 
In this contribution, we propose RAN4 specification changes to accommodate UE capability of different channel bandwidth combination. It is understood that the proposed changes will only be incorporated into the spec after the corresponding WID is modified to include different bandwidth combination sets.
A generic CR to introduce the definition of bandwidthCombinationSet without band specific proposal could be found in [4].
We also added text proposal to the TR in the Appendix.
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Appendix: TP to “3GPP TR ab.cde Inter-band Carrier Aggregation Technical Report” 

--- Beginning of TP ---

6.1.1
LTE Advanced Carrier Aggregation of Band 4 and Band 13 (1 UL)

This chapter shall include the WI justification and objective for the inter band contiguous CA combination

6.1.1.1

List of specific combination issues

This chapter shall contain just a list of issues regarding the specific band combination, co-existence studies among others. Each issue will be further studied in specific chapter. This is an example of how the list can look:

- Channel bandwidths per operating band for CA 

- Co-existence studies for CA_4-13

- <Issue …>

6.1.1.1.1
Channel bandwidths per operating band for CA

Supported channel bandwidths per operating band for CA_4-7 are shown in Table 6.1.1.1.1-1.

Table 6.1.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / Channel bandwidth
	Bandwidth Combination Set

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

	CA_4A-13A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	13
	
	
	
	Yes
	
	
	

	
	4
	
	
	Yes
	Yes
	
	
	1

	
	13
	
	
	
	Yes
	
	
	

	Note 1: If the same CA configuration is defined for DL and UL, the corresponding bandwidth combination sets are identical.


6.1.1.1.2
Co-existence studies for CA_4-13

This chapter shall contain co-existence studies for the specific band combination, e.g IMD, harmonics

6.1.1.1.x
<Issue…>

(The title needs to be modified as required)

This chapter is intended to study any other issues related to the band combination that has been identified in 6.1.1.1

--- End of TP ---

--- Beginning of TP ---

6.1.7
LTE Advanced Carrier Aggregation of Band 3 and Band 5 (1 UL)

Table 6.1.7-1: Inter-band non-contiguous CA 

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	Channel BW (MHz)
	BS transmit / UE receive
	Channel BW (MHz)
	

	
	
	FUL_low   –  FUL_high
	
	FUL_low   –  FUL_high
	
	

	CA_3-5
	3
	1710 MHz
	–
	1785 MHz
	10, 15, 20 
(note 1)
	1805 MHz
	–
	1880 MHz
	10, 15, 20
	FDD

	
	5
	824 MHz
	–
	849 MHz
	10 (note 1)
	869 MHz
	–
	894 MHz
	10
	

	NOTE 1:   Only one uplink component carrier is to be supported in any of the two frequency bands at any time.


6.1.7.1

List of specific combination issues

6.1.7.1.1
Channel bandwidths per operating band for CA

Table 6.1.7.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth
	Bandwidth Combination Set

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

	CA_3A-5A
	3
	
	
	
	Yes
	Yes
	Yes
	0

	
	5
	
	
	Yes
	Yes
	
	
	

	
	3
	
	
	
	Yes
	
	
	1

	
	5
	
	
	Yes
	Yes
	
	
	

	Note 1: If the same CA configuration is defined for DL and UL, the corresponding bandwidth combination sets are identical.


6.1.7.1.2
Co-existence studies for CA_3-5

As shown in table below, the harmonic frequencies of band 3 and band 5 in UL are away from the receive bands of interest in the DL and we can conclude that there is no issue on UL harmonic interference.

--- End of TP ---
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