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Discussion and Decision

1
Introduction
In Rel-9, two work items introduced enhancements to DC-HSDPA operations: dual band ([1]) and MIMO ([2]) operations became possible in DC-HSDPA.

During the Rel-9 timeframe, these two work items were regarded as mutually exclusive by a few companies. However, this is resulting in complications to the standards logic, development and messaging structure.

2
Background
Rel-8 introduced dual cell adjacent frequencies operation (DC-HSDPA), without MIMO.

Rel-9 also added dual cell operation on different bands (DB-DC-HSDPA). The work item description ([1]) mentioned: "The physical layer operation is unchanged from the Release 8 DC-HSDPA operation". 
Rel-9 added MIMO to DC-HSDPA. The work item description ([2]), stated:
· Specify dual cell HSDPA operation in combination with MIMO for the following scenarios:

a. The dual carrier transmission only applies to HSDPA physical channels

b. The carriers belong to the same Node-B and are on adjacent carriers

c. Functionality currently defined for DC-HSDPA and for MIMO should be reused where possible.
Thus (DB-DC-HSDPA+MIMO) operation could not be introduced as part of either of the Rel-9 work items.

However, Rel-10 is introducing 3C and 4C capabilities with and without MIMO. Thus, Rel-10 UEs capable of 3C or 4C with MIMO will be able to be configured in DC-HSDPA+MIMO. 

Conversely, no UE can declare that he can support the DC-HSDPA+MMO configuration without having to be 3C or 4C capable.

The resulting relevant text from 25.331 mandates:
If the UE supports dual cell operation on adjacent frequencies or in different bands, the UE shall signal a value in the "HS-DSCH physical layer category extension 2" IE.  ((21, 22, 23, or 24)
If the UE supports dual cell with MIMO operation on adjacent frequencies, the UE shall signal a value in the "HS-DSCH physical layer category extension 3" IE. ((25, 26, 27 or 28)
If the UE supports multi-cell operation on three cells, the UE shall signal a value in the "HS-DSCH physical layer category extension 4" IE. ((29 or 30)
If the UE supports multi-cell operation on four cells, the UE shall signal a value in the "HS-DSCH physical layer category extension 5" IE. ((31 or 32)

3
Solutions
3.1
Do Nothing

Option 1: Do Nothing. 

We believe this is not a good option as it leave an artifial hole in the standard. UEs can never declare (DB-DC-HSDPA+MIMO) capability without having to be 3C+MIMO capable.
3.2
DB-DC-HSDPA and MIMO capabilities imply (DB-DC-HSDPA+MIMO) capability

This option can be divided into two suboptions:

Option 2a: If Rel-9 UE is capable of DB-DC-HSDPA and MIMO separately, this Rel-9 UE is capable of DB-DC-HSDPA+MIMO jointly. 

Option 2b: If Rel-10 UE is capable of DB-DC-HSDPA and MIMO separately, this Rel-10 UE is capable of DB-DC-HSDPA+MIMO jointly. This rule does not apply to Rel-9 UEs.

Option 2a would be redefining Rel-9 operation, and thus it might be objectionable. This is an interesting solution that can be considered.

Option 2b was proposed by Qualcomm during the development of the 4C-HSDPA feature. Some companies objected saying that a Rel-9 implementation which is only capable of DB-DC-HSDPA (without MIMO) and is capable of DC-HSDPA with MIMO, would have to support DB-DC-HSDPA and MIMO just because it upgraded its ASN.1 to Rel-10. 
3.4
Add a new categories in Rel-10 for (DB-DC-HSDPA+MIMO) 

Option 4: In Rel-10, add a new UE category for (DB-DC-HSDPA+MIMO) capable UEs. 

This option is an overkill as we would have to duplicate the DC-HSDPA categories 25, 26, 27 and 28, with exactly the same information, and applying them to dual band operation.

3.5
Add a new capability flag in Rel-10 for (DB-DC-HSDPA+MIMO) 

Option 5: Introduce a capability flag in the Rel-10 version of the RRC Connection Complete, which signals that the UE is capable of  (DB-DC-HSDPA+ MIMO) operation.

This is our preferred option as it doesn't have any of the above problems.
4
Conclusion
According to the above analysis, we believe alternative 3 is the best way forward for the problem.

Proposal (Option 5): Introduce a capability flag in the Rel-10 version of the RRC Connection Complete, which signals that the UE is capable of  (DB-DC-HSDPA+ MIMO) operation.

If this proposal is agreed, Qualcomm will bring the necessary CR at the next meeting.
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