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1 Background
A UE supporting 4C-HSDPA signals a 4-carrier (and/or 3-carrier) UE category to the network. Additional information needs to be signalled to the network, to inform the network about the 4C-HSDPA UE capabilities, and to enable the network to configure the UE in 4-carrier operations. More specifically this information refers to the supported 4C-HSDPA band combinations, also referred to as 4C-HSDPA scenarios. In this document it first discussed what information is needed, and next how this information could be signalled. The measurement capability related to 4-carrier operations can be considered separately from this issue, and is not discussed in this document. 
A limited number of band combinations for 4C-HSDPA is being defined in RAN4 for Rel-10 [1]. This limited set of band combinations is divided in scenarios with priority 1 and priority 2:
Table 1: List of scenarios with priority # 1; each scenario comprises of band combination and downlink carriers in each band

	Scenario
	Band A
	Band B

	
	Band number
	Number of DL adjacent carriers
	Band number 
	Number of DL adjacent carriers

	1
	I
	4
	N/A
	N/A

	2
	I
	3
	N/A
	N/A

	3
	I
	3
	VIII
	1

	4
	I
	2
	VIII
	2

	5
	I
	2
	VIII
	1

	6
	I
	3
	III
	1

	7
	I
	2
	III
	1

	8
	I
	2
	V
	2

	9
	I
	2
	V
	1

	10
	I
	N/A
	V
	3

	11
	II
	2
	IV
	2

	12
	II
	2
	IV
	1

	13
	II
	1
	IV
	2

	Note 1: All scenarios in table 1 are of equal priority

Note 2: Band numbers as specified in TS 25.101 and TS 25.104


Table 2: List of scenarios with priority # 2; each scenario comprises of band combination and downlink carriers in each band

	Scenario
	Band A
	Band B

	
	Band number
	Number of DL adjacent carriers
	Band number 
	Number of DL adjacent carriers

	1
	I
	2
	III
	2

	2
	I
	2
	XI
	2

	3
	II
	3
	IV
	1

	4
	IX
	4
	N/A
	N/A

	5
	IX
	3
	N/A
	N/A

	Note 1: All scenarios in table 2 are of equal priority

Note 2: Band numbers as specified in TS 25.101 and TS 25.104


The total number of 4C-HSDPA scenarios considered in the current scope for Rel-10 is 18, with 8 scenarios being investigated initially [2].
2 Discussion
2.1 What information is needed
In case the network knows the 4C-HSPA scenarios supported by the UE, the network has sufficient information to configure the UE in 4-carrier operations.

There is a different impact on the UE implementation to support the 4-carrier scenarios identified by RAN4. The implementation impact is determined by:

· Maximum total number of DL carriers (3 or 4)

· Supported bands, in particular the combination of bands
· Maximum number of carriers per band

Different band combinations can have different implementation constraints, depending e.g. on the particular duplex situations. Both the duplex arrangements for each band separately, as well as the combination of duplex arrangements in both bands may put more or less severe restrictions on the RF components. For example, it is typically more difficult to combine frequency bands that are closer in frequency since more advanced filtering in the RF front end may be needed, with potentially lower performance and/or higher cost and power consumption. This is more pronounced as the number of supported carriers increases. Thus, to allow flexibility in the UE implementation, also considering scenarios that may be defined in the future, it is proposed to enable the UE to signal selected scenarios from the 4C-HSDPA band combinations defined by RAN4. Thus for example when the UE supports a total number of 3 carriers in bands I, V and VIII, the UE may signal support for scenarios 2, 5 and 9.
Proposal 1: The UE can signal the supported 4C-HSDPA scenarios identified by RAN4
2.2 How to signal

Because it is expected that the number of 4C-HSDPA scenarios in Rel-10 will be limited, it is proposed to signal the 4C-HSPA scenarios in a similar way as the Dual Band combinations for DB-HSDPA in Rel-9. The proposed signalling method is a “4C-HSDPA scenario list”, which contains a list of indices to the table in 25.101 specifying the 4C-HSDPA scenarios. 

Proposal 2: The UE signals a list of indices pointing to the 4C-HSDPA scenarios identified by RAN4

This method is straightforward, and provides unambiguous information to the network what the UE supports, to enable correct 4-carrier configuration. Furthermore there is no dependency or possible ambiguity with supported features in earlier releases such as DB-HSDPA Rel-9.
It is proposed to allow the UE to signal up to 64 supported 4C-HSDPA scenarios out of a possible 256:

Radio Access Capability 4C-HSDPA Scenario List (OP) 1 to 64

>4C-HSDPA Scenario (MP) Integer(1..256)

As a reference it is noted that in Rel-9 the UE can signal up to 16 DB-HSDPA band combinations out of a possible 256 combinations, see Appendix A. 

3 Summary
RAN2 is kindly requested to discuss the signaling aspects of band combinations for 4C-HSDPA. 

To allow flexibility for the UE implementation it is proposed to allow the UE to signal individual 4C-HSDPA scenarios. 

Proposal 1: The UE can signal the supported 4C-HSDPA scenarios identified by RAN4
Proposal 2: The UE signals a list of indices pointing to the 4C-HSDPA scenarios identified by RAN4
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Appendix A: Capability Band Combination List
10.3.3.42
UE radio access capability
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version


...

	Radio Access Capability Band Combination List
	OP
	1 to 16
	
	The absence of this IE indicates that the UE does not support Dual Band Operation. 
	REL-9

	>Band Combination 
	MP
	
	Integer(1..256)
	The integer value n indicates that the nth DB-DC Configuration in table 5.0AA in [21] is supported by the UE.
	REL-9


...

[21]
3GPP TS 25.101: "UE Radio Transmission and Reception (FDD)".
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