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1. Introduction: 

In the first part this paper draws attention to the high number of test cases for a multi RAT UE. In the second part this paper draws attention to the high number of possible connections, to be supported in the SS, when testing multi RAT UEs, based on the high number of possible antenna configurations at  multi RAT UEs.

2. High number of test cases for multi RAT UEs
In 36.521-3 inter RAT test cases are defined

We have 4 RATs

· E-UTRAN

· UTRAN

· GSM

· CDMA2000

The inter RAT test cases are test cases which handle the interrelationship of 2 RATs,

where E-UTRAN is always the origin RAT, and one of the others RATs is the target RAT.

When one of the other RATs is the origin, the test is described elsewhere (e.g. 34.121, when UTRAN is the origin.)
For a dual RAT UE we find all tests in 36.521-3, 34.121, the GSM and the CDMA 2000  specs for the applicable pairs of RAT
We know from tri RAT UEs. Although not explicitly expressed, it is our understanding, that all pairs, occurring among 3 RATs are tested, multiplying the effort for testing by the factor of 3, compared to the dual RAT UE.
We don’t know, but must be prepared, that there may be quad RAT UEs. It is our understanding, that all pairs, occurring among 4 RATs are tested, multiplying the effort for testing by the factor of 6, compared to the dual RAT UE.

3. High number of possible connections
In the CRs R5-112458 and R5-112456 R&S considered RX diversity for inter RAT test cases.

We referred to the connections in 36.508, where
· only RX diversity is displayed for origin and target, and 
· all RATs share the same antenna connector. 

In sum the inter RAT test cases refer to 6 different connection diagrams , 4 connections with 2 cells (1 origin and 1 target) 2 connections with 3 cells (1 origin 2 targets) However it is emphasized in the general text, how to interpret (modify) the connections, 
· when one ore more RATs employ only single RX antenna.

· when one or more RATs employ separate antennas 
The permutations for bullet 1 is 1+4+6+4+1= 16
The permutations for bullet 2 is also 16

Both bullets combined result in 16*16 possibilities =256 

Each possibility comprises 6 connections. 

Not all of the 1536 individual connection are of practical relevance, however it shows the problem.

We see the following problem:

Individual re-cabling, based on the 6 different connections in TS36.508, is time consuming, not only with respect to manual actions but even more  with respect to recalibration. Repeatability will suffer from frequent re-cabling. The advantage of this option is, that no irrelevant connection is prepared.
A switch unit, covering all the above cases is expensive and bears the risk, that irrelevant cases are covered or vice versa applications arise, which are not prepared.
4. Conclusion and proposal
We had cases in the past, where RAN5 took actions to reduce complexity.

Meaningful working assumptions from the past, turned out to grow too complex:

HSDPA Type 3i test for dual carrier HSDPA lead to 12 faders. 

We would like to start a study in which the UE manufacturers should propose possible UE antenna connection diagrams which will be typically seen in devices which support interworking with multiple RATs. We would also like RAN5 to consider adding antenna connection diagrams which would be found in typical LTE UEs supporting inter-RAT. This proposal is not to put any design limitation on which type of UE that can be tested, rather it is intended to be a guideline for SS manufacturers for optimising the RF connections and RF switches required in the SS. Such a study will help in reducing HW costs and system complexity by limiting the antenna connectors to a realistic values rather than implementing all possible combinations which may never be required.

