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1. Introduction
In RAN#43, the work item on combination of DC-HDSPA and MIMO was approved [1]. The work item should fulfill the following objectives:
· 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.

· Introduce the functionality for the relevant specifications of

a. UL and DL control channel structure 

b. L2/L3 protocols 

c. UTRAN network interfaces

d. UE RF and performance requirements with the work task breakdown 
This contribution discusses the expected impact on RAN4 specifications in [6]. 
2. Status of RAN WG1 specification work
The meeting minutes in [4], briefly summarizes the decisions that have been agreed as working assumptions for the work-item, with two draft CRs available in [7] and [8]. The main decisions have been repeated below for the convenience of the reader.

-----

RAN1#56bis agreements:

· 1 HS-DPCCH

· TDM of CQI

· A/N codebook(s) FFS until next meeting

Aspects of A/N codebook design, in no particular order:

· Performance (e.g. codeword distance properties, error detection probability, misdetection probability, RLC retransmission probability)

· Compatibility/reuse of old codebooks

· Robustness when feature is being completely or partly (de)activated

CQI repetition:

· Option 1: The repetitions of CQI1 and CQI2 are interleaved

· Option 2: First all CQI1 repetitions are transmitted, then all CQI2 repetitions

· We agree on option 2 as working assumption

Deactivation:

· When serving cell deactivates DC-HSDPA operation, the UE reverts to Rel-7 MIMO format for HS-DPCCH (similarly as for Rel-8 DC-HSDPA operation without MIMO), and CQI2 is not transmitted

CPC:

· All repetitions of both CQI1 and CQI2 are transmitted whenever CQI is supposed to be transmitted according to Rel-7 CPC specification

HS-DPCCH power offsets:

· It is FFS whether to have cell-specific parameters for the HS-DPCCH power offsets

· This issue may be related to the Dual-Band DC-HSDPA WI
-----

3. Considerations on UE categories

For Rel. 8, DC-HSDPA was introduced into TS 25.101[6] by adding several chapters containing additional requirements for DC-HSDPA. For Rel. 9 three additional multi carrier features will be added[1][2][3]. In [5], it is proposed to label requirements related to DC-HSDPA operation in different bands “DB-DC-HSDPA”. For the combination of MIMO+DC-HSDPA, it is proposed not to use a specific label for related requirements, instead it proposed to include UE categories supporting MIMO+DC-HSDPA under the DC-HSDPA requirements. 
4. Impact on TX requirements

As the RAN1 working assumptions[4], indicate that CQI reporting will be done using a single HS-DPCCH which uses time-multiplexing to transmit the CQI reports for the different carriers, we foresee no impact on the required power backoff due to the introduction of DC-HSDPA plus MIMO.
No other impact on TX requirements is foreseen.
5. Impact on RX requirements
Section 7.1 (General) contains the following statement:

“UEs supporting categories 21, 22, 23 or 24 shall support both minimum requirements, as well as additional requirements for DC-HSDPA”

According to the discussion in Section 3, UE categories supporting DC-HSDPA plus MIMO could be added to this statement so as to make the RF-requirements related to DC-HSDPA operation applicable.

6. Impact on demodulation requirements

Similar extensions as were made to the fixed reference channels H-Set 3, H-Set 6, H-Set 8 and H-Set 10 could be made also to the MIMO specific FRC:s in H-Set 9 and H-Set 11. It is proposed for RAN4 to evaluate the feasibility of scaling the requirements by multiplying the throughput numbers from the Rel. 8 MIMO requirements by 2.0. Note that this is the approach that was used also when non-MIMO DC-HSDPA requirements were introduced.
Provided that the coding and multiplexing of HS-SCCH type 3 remains the same as in Rel.7, we foresee no need for additional HS-SCCH detection requirements.

7. Impact on CQI requirements

Similar to the introduction of Rel. 8 DC-HSDPA, there is a need to extend existing MIMO CQI requirements to the case of dual cells. 
8. Conclusion
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