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1 Introduction
In RAN4 meeting #67, it was agreed to introduce SNR estimation feature to the current TM9 tests [1] to make sure UE performs correct SNR estimation based on DMRS rather than CRS. Companies are invited to provide analysis by considering the following set up:
· Consider the tests in Section 8.3.1.2 for FDD (dual layer spatial multiplexing) and Section 8.3.2.3 for TDD (dual layer spatial multiplexing) and provide simulation results with the following modifications:
· Introduce a power imbalance (6-15dB, i.e. PDSCH is xdB higher than CRSs) between CRSs and DMRS/PDSCH.
· Change the channel profile from EPA5 to ETU5.
· TBD whether and how to capture this in the legacy tests.
In this contribution, simulation results of legacy TM9 test with modifications are provided and considerations on how to introduce SNR estimation for TM9 are addressed.
2 Discussion 
Two methods are proposed to test SNR estimation feature in TM9, one is to introduce a power imbalance between CRS and DMRS, the other is to lower CRS SNR by introducing an interfering cell with colliding CRS configuration. We prefer the first one since introducing the interfering cell may have an impact on the performance of PDCCH. Simulation results of legacy TM9 tests in Section 8.3.1.2 in TS36.101 with following modifications are provided in Figure 1:
· Propagation condition is changed from EPA5 to ETU5.

· The CRS power is 6dB lower than DM-RS/PDSCH.

· The results of DMRS-based and CRS-based SNR estimation are provided.
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Figure 1: Performance comparison between DM-RS and CRS based SNR estimation for TM9
From the simulation results, it is observed that the expected UE implementation with DMRS based SNR estimation and the wrong implementation with CRS based SNR estimation could be discriminated if 6dB power imbalance between CRS and DMRS are configured. So a power difference equal to or larger than 6 dB could be considered as the test assumption. 
On the other hand, it is noted that in TS36.104, there is a requirement of BS RE power control dynamic range with a maximum of 6dB difference. Since this requirement was derived based on joint consideration of BS implementation challenges to meet TX EVM and out-of-band emission requirements and UE implementation challenges such as receiver dynamic range, there could be two major concerns of having a power difference larger than 6dB. First, since the current BS does not support it, it is unclear how relevant such a test case would be to real situation. Second, it might put unnecessary burden on the UE implementation and thus increase UE cost. Therefore, it is proposed to introduce a power imbalance of at most 6dB between CRSs and DMRS/PDSCH for TM9 SNR tests.
Therefore, it is proposed to introduce a power imbalance of 6dB between CRSs and DMRS/PDSCH for TM9 SNR tests.
Proposal 1: Introduce a power imbalance of 6dB between CRSs and DMRS/PDSCH for TM9 SNR tests.
As analyzed above, the introduction of such a test could potentially impact UE implementation and drive up cost. Therefore it is not advisable to change frozen releases including Rel-10 before a thorough analysis of its impact on UEs complying with Rel-10 or earlier releases. So it is proposed not to introduce SNR estimation for legacy TM9 tests in R-10.
Proposal 2: Do not introduce SNR estimation for legacy TM9 tests in R-10.

3 Conclusion

This contribution provides results of legacy TM9 tests with modifications and addresses considerations on how to introduce SNR estimation for TM9. The following are proposed:
Proposal 1: Introduce a power imbalance of 6dB between CRSs and DMRS/PDSCH for TM9 SNR tests.

Proposal 2: Do not introduce SNR estimation for legacy tests in R-10.
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