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1 Background
The support of non-contiguous 4C-HSDPA operation with MIMO was discussed in RAN2#81bis in the context of clarifications for non-contiguous multi-cell in TS 25.331 [1]. It was in principle agreed to clarify that a UE supporting non-contiguous multi-cell shall signal a value in the "HS-DSCH physical layer category extension" IE (single cell UE category) and "HS-DSCH physical layer category extension 2" IE (dual cell UE category). 
In this contribution the support of non-contiguous 4C-HSDPA operation with MIMO is discussed further. In the following non-contiguous 4C-HSDPA (i.e. non-contiguous multi-cell) is referred to as NC-4C and contiguous 4C-HSDPA is referred to as 4C. 
2 Discussion
2.1 Background

The work item description for NC-4C operation [2] does not explicitly include or exclude support with MIMO. 
The CR to 25.331 [3], which introduced the signaling for NC-4C, introduced NC-4C capabilities such as "aggregated cells", "gap size", and "non-contiguous multi-cell combinations" in the IE "UE radio access capability extension". These NC-4C capabilities are signaling per band. Furthermore the existing UE categories for 4C are re-used for NC-4C. These are the UE categories 29-32, which include 3 and 4 cells, with and without MIMO, as specified in Table 5.1a in TS 25.306: 
	HS-DSCH category
	Maximum number of HS-DSCH codes received
	Minimum inter-TTI interval
	Maximum number of bits of an HS-DSCH transport block received within

an HS-DSCH TTI
NOTE 1
	Total number of soft channel bits

	Total Numb-er of serving/secondary serving HS-DSCH cells
	Total Number of serving/secondary serving HS-DSCH cells in which MIMO can be configured
	Supported modula-tions without MIMO operation
or aggregated cell operation
	Supported modula-tions with MIMO operation and without aggregated cell operation
	Supported modula-tions without MIMO operation with aggregated cell operation
	Supported modula-tions with MIMO operation and aggregated cell operation

	Category 29
	15
	1
	42192
	777600
	3
	0
	-
	-
	QPSK,

16QAM,

64QAM
	-

	Category 30
	15
	1
	42192
	1555200
	3
	3
	-
	-
	QPSK,

16QAM,

64QAM
	QPSK,

16QAM,

64QAM

	Category 31
	15
	1
	42192
	1036800
	4
	0
	-
	-
	QPSK,

16QAM,

64QAM
	-

	Category 32
	15
	1
	42192
	2073600
	4
	4
	-
	-
	QPSK,

16QAM,

64QAM
	QPSK,

16QAM,

64QAM


It should be noted as well, that for non-contiguous dual cell, the existing contiguous dual cell UE categories are re-used as well (i.e. categories 21-24 for dual cell without MIMO, and categories 25-28 for dual cell with MIMO).
The RAN4 CR to 25.101 [4] which introduced the performance requirements for NC-4C, also covers the scenarios where the UE signals the UE categories including MIMO (i.e. categories 30 and 32). 
2.2 Way forward
Even though the WID for NC-4C does not explicitly mention MIMO, but given that the RRC signalling is prepared to support MIMO, and the RAN4 performance requirements for non-contiguous 4C cover MIMO as well, and last but not least because of the added benefit to have MIMO capability with non-contiguous 4C, it is proposed to allow non-contiguous multi-cell with MIMO in Rel-11:
Proposal 1: If the UE signals support for non-contiguous multi-cell and a multi-cell UE category supporting MIMO (i.e. category 25, 26, 27, 28, 30 or 32), then the UE also supports non-contiguous multi-cell simultaneous with MIMO in the bands where the UE indicated non-contiguous multi-cell support.
If proposal 1 is agreeable by RAN2 it is proposed to capture this agreement in both stage 2 and stage 3.
In stage 2 TS 25.308 it has been captured that non-adjacent configuration intra-band may happen when the UE supports non-contiguous multi-cell operation [5]. However it is not explicitly captured that this may also include MIMO:
Proposal 2: Clarify in 25.308 that MIMO may be configured with non-contiguous multi-cell operation. 
When the "non-contiguous multi-cell" UE capability was introduced in 25.306 [6], this capability did not include MIMO:
Non-contiguous multi-cell

Defines whether the UE supports non-contiguous multi-cell operation on two, three or four cells with single gap in one band.
It is proposed to update the "non-contiguous multi-cell" UE capability, i.e. clarify that support of MIMO with non-contiguous multi-cell depends on the signalled UE category:

Proposal 3: Clarify in 25.306 that a UE of HS-DSCH physical layer category 25, 26, 27, 28, 30 or 32 that supports non-contiguous multi-cell also supports non-contiguous multi-cell operation with MIMO.
Proposal 4: Add a NOTE in 25.306, clarifying that if a UE supports non-contiguous multi-cell with MIMO then the UE supports non-contiguous multi-cell with MIMO in the bands where it supports non-contiguous multi-cell.

The procedure text in 25.331 also needs to be clarified to specify the signaling requirements for a UE supporting non-contiguous multi-cell with MIMO.
Proposal 5: Clarify in 25.331 the signaling requirements for a UE supporting non-contiguous multi-cell with MIMO. 

3 Summary

RAN2 is kindly requested to discuss non-contiguous 4C-HSDPA operation with MIMO:
Proposal 1: If the UE signals support for non-contiguous multi-cell and a multi-cell UE category supporting MIMO (i.e. category 25, 26, 27, 28, 30 or 32), then the UE also supports non-contiguous multi-cell simultaneous with MIMO in the bands where the UE indicated non-contiguous multi-cell support.

Proposal 2: Clarify in 25.308 that MIMO may be configured with non-contiguous multi-cell operation. 

Proposal 3: Clarify in 25.306 that a UE of HS-DSCH physical layer category 25, 26, 27, 28, 30 or 32 that supports non-contiguous multi-cell also supports non-contiguous multi-cell operation with MIMO.

Proposal 4: Add a NOTE in 25.306, clarifying that if a UE supports non-contiguous multi-cell with MIMO then the UE supports non-contiguous multi-cell with MIMO in the bands where it supports non-contiguous multi-cell.

Proposal 5: Clarify in 25.331 the signaling requirements for a UE supporting non-contiguous multi-cell with MIMO. 
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