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1
Introduction

RAN4 discussed since RAN #68 the REFSENS – antenna coupling assumption without any agreement in order to resolve the issue. Operators and vendors seem at least be able to agree that for 2ULs the issue should be fixed. This input analyses the WF from Nokia (R4-158427) at the last meeting and raised concerns from some companies that further options should be still discussed.
2
REFSENS tests redefined
REFSENS test and calculation has been discussed extensively in Rel-13 with respect to 1UL and 2UL. Companies seem at least be able to agree that there is a mismatch in the way RAN4 calculates REFSENS and how RAN5 is defining the measurement. No solution could be agreed in order to fix the mismatch.

One of the repeatedly occurring argument in order to justify the REFSENS calculation with e.g. 10 dB antenna coupling was that operators need a realistic REFSEN value for their network planning. This however is also not convincing as in TS 36.101 with respect to the REFSENS table and #of RBs it says: “NOTE: Table 7.3.1-2 is intended for conformance tests and does not necessarily reflect the operational conditions of the network, where the number of uplink and downlink allocated resource blocks will be practically constrained by other factors.”
Asking RAN5 to include artificial antenna coupling during the conductive mode test seems to be also too complex and also no WF. We also understood that existing REFSENS margins did get less due to CA and supporting multiple bands. TRP/TRS and MIMO OTA would be able to fix the dilemma but everyone involved in OTA measurements knows that agreeing on measurement and minimum values is extremely time consuming. In order to go forward the problem has to be limited. We observe that:
· Large MSD are mainly for ≥2UL inter-band CA cases. 
· For 2UL with MSD problem support is only optional, see R4-153931 and we may expect that support in terminals will be limited.
· The calculation of the MSD is often rather with pessimistic assumption as companies don’t have yet actual experience with full 2UL for inter-band CA UE implementation 
· For larger MSD problem we are mainly interested in testing the linearity of the main TRX branch to insure that the components fulfil the minimum requirements. This means REFSENS with infinite antenna isolation may be not a good test to reveal this as with MRC the problem will not show up.
3
Way Forward
· RAN4 defines in Rel-14 new additional REFSENS test for  ≥2UL with ≥2DL with MSD problems. New additional REFSENS values.
· The new test follow the suggestion in R4-153931 with:
· MSD/REFSENS requirements are calculated for the main receiver (new additional REFSENS value)
· No signal is feed to diversity receiver in test cases part of this WF

· Interested companies recalculate existing MSD requirements for main receiver only 

· This new approach is applied from REL-14 onwards
Open issues to be discussed in RAN4 #78bis

· How to handle the case that UE has 2 main antenna ports

· Is the diversity receiver port left open or terminated in 50 ohm
· RAN4 from Rel-14 shall assume for the general REFESNS calculation a 10 dB antenna isolation for low bands and 15 dB antenna isolation for mid and high bands. This follows also reported values on achievable antenna isolation in terminals.
