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1 Introduction
During this meeting we have received an LS from RAN 5 [1] which indicates that testing DC-HSDPA with enhanced receiver type 3i is too complex. For information the body of the LS is cut and paste here:

RAN5 would like to inform RAN4 that in the RAN5#48 meeting the document R5-104592 was agreed. This CR implements a simplification of the test environment for DC-HSDPA test case for Enhanced Receiver Type3i UE’s. This simplification is needed to avoid a very complex and expensive test system that require 12 fading channels. By using a wider radio channel (10 MHz), the number of fading channels has been reduced two times which is a significant reduction in complexity.

It was brought up in R5-104591 that this approach will result in some correlation in the frequency domain, but it was believed that the simplification still preserves the test purpose for test case. Therefore RAN5 would kindly like to inform RAN4 of this approach and ask that RAN4 indicate to RAN5 in case the implemented approach could result in significant UE impact. 

In addition to the above, looking ahead to future multi cell HDSPA scenarios defined in RAN4, it is clear that the solution with a wider radio channel will not be usable if the cells are not adjacent (e.g. on different bands). RAN5 is therefore kindly asking RAN4 to consider the complexity involved with implementing a test with many fading channels in their future work in this area.
This contribution would like to discuss the issue and provide a way forward.  If the proposal is agreed by the group, an LS will be sent to RAN 5.
2  Discussion

The extension of the channel to 10MHz proposed in RAN 5 introduces unrealistic high/periodic correlation in frequency domain [2]. This opens the door to algorithms which can be optimized for the particular shape of the frequency correlation function and which can show very good results in lab tests only. Since this correlation is artificial, the same algorithms will not show the same gains in field tests.

In order to avoid this we propose to following alternatives to reduce the complexity:

1. Reduce the number of interferes in RAN 5 test (i.e. remove DIP2) and keep the same 5MHz channel as currently defined in the test.  The same Ioc’ and Ioc is maintained in RAN 5 and in RAN 4 specifications. The option does not require extra simulation work, however the requirements will be relaxed, hence this alternative is not the recommended solution for DC-HSDPA.
2. Reduce the number of interferes in RAN 5 test (i.e. remove DIP2) and keep the same 5MHz channel as currently defined in the test.  In order to keep the same Ioc’ level, the power used for DIP2 should be added to Ioc. Hence the following modifications should be considered in RAN 5 test: 
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	Note 1: 
Ioc/Ioc’ is computed based on the relations shown in C.5.3. (Information only Ioc/Ioc’ = -5.27 -3.29 dB) 

Note 2: 
The reference value R is for the Fixed Reference Channel (FRC) H-Set 6

Note 3: 
For Fixed Reference Channel (FRC) H-Set 6A the reference values for R should be scaled (multiplied by 2.0)


Note that when RAN4 devised the original test-cases, the proposal was to model more than two interfering cells (up to eight cells were considered, [3]), however due to test-related limitations there was an agreement to only model two, whereby the power of the not explicitly modeled, remaining cells, were incorporated in the white noise source (Ioc). This alternative would be a straightforward extension of this approach. However, one needs to carefully note that it may be difficult to keep the existing requirement numbers without careful re-evaluation from the interested companies. Hence, in order to avoid a resource-consuming re-evaluation of the requirements in RAN4, this alternative is not the recommended solution for DC-HSDPA.
3. Reduce the number of interferes in RAN 5 test (i.e. remove DIP2) and keep the same 5MHz channel as currently defined in the test.  In order to keep the same Ioc’ level, the power used for DIP2 should be added for DIP1. Hence the following modifications should be considered in RAN 5 test:
DIP1 =  (Îor2+Îor3)/Ioc’ where Îorj is the average received power spectral density from the j-th strongest interfering cell (Îor1 is assumed to be the power spectral density associated with the serving cell), and Ioc’ is given by[image: image4.png]


where Ioc is the average power spectral density of a band limited white noise source consistent with the definition provided in section 3.2. 
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	Note 1: 
Ioc/Ioc’ is computed based on the relations shown in C.5.3. (Information only Ioc/Ioc’ = -5.27 dB) 

Note 2: 
The reference value R is for the Fixed Reference Channel (FRC) H-Set 6

Note 3: 
For Fixed Reference Channel (FRC) H-Set 6A the reference values for R should be scaled (multiplied by 2.0)


RAN 4 core specifications should not reflect this change. Companies are invited to check whether this option is considered feasible.
4. Keep the same number of interferers but extend the channel model to 10MHz as done for LTE. RAN 4 core specifications are affected by this change and a new simulation campaign should be considered for those test.  Possible change of the requirements is foreseen.
We would like to point out that Alternative 1 will lead to a relaxed requirement, while Alternative 2 and 4 will require a new set of simulations in RAN 4. Due the high load in RAN 4 the preferred alternative is Alternative 3.

Proposal: Reduce the number of interferes and keep the same 5MHz channel as currently defined. In order to maintain the same Ioc’ level, DIP1 should be increased by an amount equal to the power allocated to DIP2. RAN4 core specifications are not affected by this change, companies are invited to check whether this option is considered feasible.
We would like to point out also that the same problem will exist for 4C-HSDPA type 3i testing as well. In this case we think that a new extended channel model should be defined in order to reduce the number of independent faders. This issue can be discussed further when performance results need to be defined for 4C-HSDPA with type 3i receiver. 
3 Conclusions
This contribution discusses the issue of complexity related to the DC-HSDPA type3i testing and provides a way forward.  

Proposal: Reduce the number of interferes and keep the same 5MHz channel as currently defined. In order to maintain the same Ioc’ level, DIP1 should be increased by an amount equal to the power allocated to DIP2. RAN4 core specifications are not affected by this change, companies are invited to check whether this option is considered feasible.
If the proposal is agreed by the group, an LS will be sent to RAN 5.
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