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1. Introduction
In RAN4#64 meeting, there were several papers (e.g., [3]) to discuss the UE performance requirements for multiflow operation. In RAN4#64bis, we present our initial thoughts for CoMP testing in [4].
This contribution is to provide some thoughts on the UE performance requirements with several proposals.
2. Discussion

PDSCH demodulation performance requirements

For HSPA multiflow, there are quite many combinations depending on the following configurations:

· Single frequency (SF) or dual frequency (DF)

· In case of dual frequency operation, there are a few more configurations depending on UE capability: 

· Contiguous carrier allocation in one frequency band

· Non-contiguous carrier allocation in one frequency band
· Different frequency band allocation

· The number of cells (2/3/4)

· w/wo MIMO configuration per serving cell
Further, type 3i receiver is required for the multiflow operation to obtain the performance gain.
To secure the multiflow performance while avoiding the unnecessary tests, we may consider the common subset of the abovementioned combinations, i.e., operation of two cells over one frequency with type 3i receiver.
Since a multiflow UE is essentially a SC/MC capable UE with a type 3i receiver, the corresponding legacy test cases for SC/MC operation with type 3i receiver have to be executed accordingly. Thus, there is no need to introduce too many tests. For the need of testing for multiflow operation configured with MIMO, it could be FFS, 
Regardless of the number of cells, the key capability for the UE is to decode the multiflow data in one or two frequencies simultaneously.
Based on the above discussion, we propose to introduce only one test configuration aiming for single frequency operation. For testing of dual frequencies, the same configuration can be applied on both frequencies. The performance requirements for DF operation can be derived from the SF requirements, i.e., a similar approach as for multicarrier performance requirements by scaling the requirements of the single carrier.

Proposal 1: Define only one set of test configuration which can be used for both SF and DF multiflow operation. 

Proposal 2: DF multiflow performance requirements can be derived by scaling the SF multiflow performance.

Testing for PDSCH demodulation performance requirements
If the abovementioned proposal 2 and 3 are acceptable, it seems no need for DF capable UE executing DF test to repeat SF test due to the same configuration on each frequency layer. Thus, it can be allowed for DF capable UE to skip SF tests.

Proposal 3: For DF multiflow capable UE, there is no need to execute SF multiflow test.

As discussed above, the DF multiflow capable UE has to support the multi-carrier type 3i receiver. Accordingly, it would face the same challenges on testing cost and complexity issues as previously discussed in RAN4 for multicarrier type 3i tests. So, it would be sensible to extend the simplified multi-carrier type 3i test method for testing of DF multiflow operation.

Proposal 4: The simplified multi-carrier type 3i test method can be extended to apply for the dual frequency based multiflow test cases. 
Test configuration for signal levels

Based on the discussion in the last meeting, it makes sense to define the typical signal levels for multiflow operation based on the system simulation results. In figure 1, we collected the statistics of Ior^/Ioc for the primary and secondary (assisting) cells from the system simulations. The simulation assumption is similar to the ones defined for the RAN1 simulation campaign with ISD=1000m. According to the results, it seems the typical Ior^/Ioc for the primary cell can be defined around -3.7dB and Ior^/Ioc for the secondary cell can be around -6dB.

[image: image1.png]04

035

03

025

02

015

01

005

i
12

ISD 1000m, lor/ loc (dB) of Multiflow UEs (SHO Threshold 4.0d8)

=== Primary
—— Secondary

lorfloc (d8)




Figure 1. Ior^/Ioc distribution about the primary and secondary cells for multi-flow UEs.

Proposal 5: For the multiflow test configuration, Ior^/Ioc can be -3.7dB for the primary cell and -6dB for the secondary cell.
3. Conclusion 

In this contribution we provided our thoughts for multiflow performance requirements with the following proposals:

Proposal 1: Define only one set of test configuration which can be used for both SF and DF multiflow operation. 

Proposal 2: DF multiflow performance requirements can be defined by scaling the SF multiflow performance.

Proposal 3: For DF multiflow capable UE, there is no need to execute SF multiflow test.

Proposal 4: The simplified multi-carrier type 3i test method can be extended to apply for the dual frequency based multiflow test cases. 

Proposal 5: For the multiflow test configuration, Ior^/Ioc can be -3.7dB for the primary cell and -6dB for the secondary cell.
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