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1
Introduction

After RAN#65 plenary a new WI has been agreed [1] that aims at adding support for two uplink carriers, where the aforementioned carriers would be in two different bands (as opposed to two adjacent uplink carriers functionality for which is already defined in Rel-9). The WI description limits a number of band combinations where dual-band UL functionality should be supported and also specifies that the uplink carrier can be configured only in a band where the corresponding DL carrier exists. 

What WI description does not explicitly specify is whether the dual-band UL functionality can be combined with more than two DL carriers e.g. dual-band 4C/8C-HSDPA operation. In this discussion paper we elaborate on existing 4C/8C-HSDPA dual-band scenarios proposing to combine them with the dual-band UL operation.

2
Multi-carrier dual-band DL/UL scenarios

As of Rel-9 functionality, if a UE supports dual-cell UL operation then the network can combine it with multi-carrier DL operation, whereupon the aforementioned DL carriers could be in the same or different bands. Following the same principle and taking into account that WI description [1] already allows configuration of at least two DL carriers paired with the UL carriers, we propose to allow configuring more than two DL carriers with dual-band UL.

Proposal 1: Dual-band UL operation can be combined with two or more DL carriers configured in two bands.

Referring to Tables 5.0aA and 5.0aC in TS 25.101, there are the following dual-band DC-HSDPA and 4C-HSDPA configurations; it should be also noted that there are no 8C-HSDPA dual-band configurations, and thus only DC-HSDPA and 4C-HSDPA functionalities could be considered.

Table 1. Existing DC-HSDPA dual-band configurations
	DB-DC-HSDPA Configuration
	UL Band
	DL Band A
	DL Band B

	1
	I or VIII
	I
	VIII

	2
	II or IV
	II
	IV

	3
	I or V
	I
	V

	4
	I or XI
	I
	XI

	5
	II or V
	II
	V


 Table 2: Existing 4C-HSDPA dual-band configurations

	Dual band 4C-HSDPA Configuration
	UL Band
	DL Band A
	Number of DL carriers in Band A
	DL Band B
	Number of DL carriers in Band B

	I-2-VIII-1
	I or VIII
	I
	2
	VIII
	1

	I-2-VIII-2
	I or VIII
	I
	2
	VIII
	2

	I-1-VIII-2
	I or VIII
	I
	1
	VIII
	2

	I-3-VIII-1
	I or VIII
	I
	3
	VIII
	1

	II-1-IV-2
	II or IV
	II
	1
	IV
	2

	II-2-IV-1
	II or IV
	II
	2
	IV
	1

	II-2-IV-2
	II or IV
	II
	2
	IV
	2

	I-1-V-2
	I or V
	I
	1
	V
	2

	I-2-V-1
	I or V
	I
	2
	V
	1

	I-2-V-2
	I or V
	I
	2
	V
	2

	II-1-V-2
	II or V
	II
	1
	V
	2

	I-1-XXXII-2
	I
	I
	1
	XXXII
	2

	I-2-XXXII-1
	I
	I
	2
	XXXII
	1


Referring to the WI description in [1], the dual-band UL operation should be limited only to a certain number of band combinations, which are I+VIII, I+V and II+V. 

Table 3: Band combinations for the dual-band UL operation

	UL/DL Band A
	UL/DL Band B

	I
	VIII

	I
	V

	II
	V


By taking existing DC-HSDPA and 4C-HSDPA dual-band configurations (from Tables 1 and 2) and limiting them with the band combinations explicitly mentioned in the dual-band UL WI (from Table 3), one can end up with the following configurations where, if supported by a UE, multi-carrier DL dual-band operation could be configured simultaneously with dual-band UL. 

Table 4: Proposed configurations for dual-band DL/UL operation.

	UL Band
	Number of UL carriers in Band A/B
	DL Band A
	Number of DL carriers in Band A
	DL Band B
	Number of DL carriers in Band B

	I and VIII
	1
	I
	1
	VIII
	1

	I and VIII
	1
	I
	2
	VIII
	1

	I and VIII
	1
	I
	2
	VIII
	2

	I and VIII
	1
	I
	1
	VIII
	2

	I and VIII
	1
	I
	3
	VIII
	1

	I and V
	1
	I
	1
	V
	1

	I and V
	1
	I
	1
	V
	2

	I and V
	1
	I
	2
	V
	1

	I and V
	1
	I
	2
	V
	2

	II and V
	1
	II
	1
	V
	1

	II and V
	1
	II
	1
	V
	2


Proposal 2: Adopt configurations in Table 4 for the multi-carrier dual-band DL/UL operation.

3
Conclusion

In this discussion paper we presented our initial considerations regarding the multi-carriers configurations where both DL and UL carriers are configured in two bands. Firstly, we propose that the dual-band UL operation could be combined with the multi-carrier dual-band functioning in the DL direction. Secondly, we suggest to take existing DC-HSDPA and 4C-HSDPA dual-band configurations and exclude those band combinations that are not mentioned in the dual-band UL WI.

Proposal 1: Dual-band UL operation can be combined with two or more DL carriers configured in two bands.

Proposal 2: Adopt configurations in Table 4 for the multi-carrier dual-band DL/UL operation.
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