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1 Background
In this contribution the capability signaling for a UE supporting dual cell with MIMO operation in different bands (DB-DC-HSDPA with MIMO) is discussed. 

The capability signaling in RRC Connection Setup Complete message for a UE supporting single cell, dual cell, dual band, 3C and 4C HSDPA (with and without MIMO) is summarized in the table below. 
	Feature
	Release
	Signaling

	HSDPA with 64QAM
	Rel-7
	HS-DSCH physical layer category extension ( 13, 14)

	HSDPA with 16QAM and MIMO
	Rel-7
	HS-DSCH physical layer category extension (15, 16)

	HSDPA with 64QAM and MIMO (switched)
	Rel-7
	HS-DSCH physical layer category extension (17, 18)

	HSDPA with 64QAM and MIMO
	Rel-8
	HS-DSCH physical layer category extension (19, 20)

	DC-HSDPA
	Rel-8
	HS-DSCH physical layer category extension 2 (21..24)

	DC-HSDPA with MIMO
	Rel-9
	HS-DSCH physical layer category extension 3 (25..28)

	DB-DC-HSDPA
	Rel-9
	HS-DSCH physical layer category extension 2 (21..24)

Band Combination List

	DB-DC-HSDPA with MIMO
	Rel-10
	HS-DSCH physical layer category extension 3 (25..28)
Band Combination List

Support for dual cell with MIMO operation in different bands

	3C
	Rel-10
	HS-DSCH physical layer category extension 4 (29)
Band Combination List

	3C with MIMO
	Rel-10
	HS-DSCH physical layer category extension 4 (30)

Band Combination List

	4C
	Rel-10
	HS-DSCH physical layer category extension 5 (31)

Band Combination List

	4C with MIMO
	Rel-10
	HS-DSCH physical layer category extension 5 (32)

Band Combination List


Support for single cell HSDPA with MIMO and/or 64QAM is indicated by the UE category. Support for DC-HSDPA and DC-HSDPA with MIMO is also indicated by the UE category. 

Support for DB-DC-HSDPA is given by the combination of UE category and Band Combination List.
A UE that supports dual cell operations in different bands (DB-DC-HSDPA, Rel-9) shall also support dual cell operation on adjacent frequencies (DC-HSDPA, Rel-8).
However a UE supporting DC-HSDPA with MIMO (Rel-9) and DB-DC-HSDPA (Rel-9) does not necessarily support DB-DC-HSDPA with MIMO (Rel-10). Therefore a separate IE "Support for dual cell with MIMO operation in different bands" (Rel-10) in 'UE radio access capability" needs to be included when the UE supports DB-DC-HSDPA with MIMO. On the title page of the CR that introduced this IE in Rel-10 [1] it was noted that:

This CR can be implemented by Release 9 UEs without creating interoperability issues
Thus a UE signaling Rel-9 access stratum release may include this Rel-10 IE in its radio access capabilities. The network shall treat such UE as a UE supporting DB-DC-HSDPA with MIMO. 
2 Discussion
When the IE "Support for dual cell with MIMO operation in different bands" in IE "UE radio access capability" was introduced in Rel-10 [1] the procedure rules in section 8.1.6 "Transmission of UE capability information" where also updated to state that a UE supporting dual cell with MIMO operation in different bands shall also signal one of the categories 25-28 in the IE "HS-DSCH physical layer category extension 3":
If the UE supports dual cell with MIMO operation on adjacent frequencies or in different bands, the UE shall signal a value in the "HS-DSCH physical layer category extension 3" IE.

However the requirement for the UE to include IE "Support for dual cell with MIMO operation in different bands" was not captured (this is only described in the semantics description in the tabular). Furthermore if the UE supports multi-cell operation on three (or four) cells with MIMO in different bands, then the UE shall also support DB-DC-HSDPA. This dependency is also not captured in section 8.1.6. Note: A UE supporting 3C with MIMO in one band, may not support DB-DC-HSDPA with MIMO.
Proposal 1: If the UE supports dual cell with MIMO operation in different bands, or multi-cell operation on three cells with MIMO in different bands, or multi-cell operation on four cells with MIMO in different bands, the UE shall include the IE "Support for dual cell with MIMO operation in different bands" and set it to TRUE.
In separate contribution a draft CR for 25.331 Rel-10 is provided. 

3 Summary

RAN2 is kindly requested to discuss Capability signaling for DB-DC-HSDPA with MIMO:
Proposal 1: If the UE supports dual cell with MIMO operation in different bands, or multi-cell operation on three cells with MIMO in different bands, or multi-cell operation on four cells with MIMO in different bands, the UE shall include the IE "Support for dual cell with MIMO operation in different bands" and set it to TRUE.
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