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1 Introduction
The WID for DC in [1] has requested to specify UE performance requirement for DC operations as following
Specify UE and eNodeB performance requirements for Dual Connectivity operation for the scenarios addressed in RAN1, RAN2 and RAN3 specifications and the core part of RAN4 specifications.
In this contribution we provide our view on the UE demodulation and CSI tests for DC.
2 Discussion
There are some fundamental points worthwhile being pointed out before the discussion on the details of UE performance tests of DC.

Synchronized and Unsynchronized scenarios
It was agreed in the way forward for DC in [2] as following for the synchronized and unsynchronized case
· Definition
· Synchronized scenario means the case where the maximum received subframe boundary timing difference at the UE is up to 33us.
· Unsynchronised scenario means the case where the maximum received subframe boundary timing difference at the UE is up to 500us.
· If the maximum received subframe boundary timing difference at the ue is less than 33us, it is FFS.
So it means for the UE demodulation tests both synchronized and unsynchronized scenarios should be considered.
Observation 1: Both synchronized and unsynchronized scenarios should be considered for UE demodulation tests.

DC deployment and bandwidth combinations

It was agreed to restrict dual connectivity operation only in inter-band deployment scenarios in Rel-12. Also, only 1 CC per CG is allowed for Rel-12. Though the bands for DC have not been decided it can be foreseen many bands can support DC deployment, so it can be assumed the current CA bandwidth combinations for 2 DL CCs should be well supported by DC deployment. If there is any corner case in future that certain DC bandwidth combinations are not covered by CA bandwidth combination we can define tests by then to cover the gap. But there is no need to consider corner case bandwidth combinations at the current stage.
Observation 2: It can be assumed the current CA bandwidth combinations for 2 DL CCs should be well supported by DC deployment.
UL feedback on PSCell
In order to support PUCCH/PUSCH reporting on PSCell the UE needs the UL CA capability. The UL CA has not been finalized yet and no UE performance tests have been defined with UL CA. All the 3 DL CA and TDD-FDD CA UE performance tests will focus on 1 UL in Rel-12. So it seems appropriate to down prioritize the tests with UL feedback on PSCell. When the UL CA is finalized the tests with UL CA can be added back to DC UE demodulation tests. Also the UL feedback on both PCell from MeNB and PSCell from SeNB is more like an UL test instead of DL UE performance tests.
Observation 3: Due to dependency on UL CA the UE performance tests for DC would be easier to only focus on one UL with no support on UL feedback on PSCell.
Observation 4: UL feedback on both PCell from MeNB and PSCell from SeNB is more like an UL test instead of DL UE performance tests.
Based on the understandings above we further discuss different UE performance tests for DC as following.
Normal performance tests

The TM1, TM3, TM4 tests defined for CA can be reused for DC under synchronized scenarios in which the TM1 test applied to inter-band CA with timing offset as 30us can also be applied to DC.
For unsynchronized scenario, it seems 500us taken as exact slot border can be too favorable so a more random number such as 1/3ms could be more preferred to be used for DC. Also under this case the current CA TM1 test can be reused with timing offset as 334us for DC.

Proposal 1: The TM1, TM3, TM4 tests defined for CA can be reused for DC under synchronized scenarios in which the TM1 test applied to inter-band CA with timing offset as 30us can also be applied to DC with same timing offset.

Proposal 2: The TM1 test defined for CA can reused for DC unsynchronized scenario with timing offset as 334us between MeNB and SeNB.

Soft buffer tests

The soft buffer handling is defined for MeNB and SeNB to be the same way as for CA. So certain UE category with certain buffer size is fixed from UE side so with UE category such as 3 and 4 the UE still has limited buffer size as defined for such UE category. Under this case the UE can’t be assumed to have a better buffer processing than CA so the existing soft buffer test should be reused for CA if UE category 3 and 4 are still considered to be valid under DC based on the assumption same UE category is considered under DC.
Proposal 3: The current CA soft buffer tests should be reused for DC if UE category 3 and 4 are still considered to be valid under DC and based on the assumption same UE category is considered under DC.
Power imbalance tests

As it’s been decided that DC will only be deployed under inter-band deployment there is no need for power imbalance test.
Proposal 4: No need to apply power imbalance test to DC.

SDR tests

The SDR tests are meant to achieve peak data rate. As analyzed before UL CA would be needed to verify the PSCell UL feedback which is not considered for normal 3 DL CA or TDD-FDD CA. With such dependency it’s not prefer to verify the UL feedback using UL CA under the SDR tests.

Proposal 5: The current CA SDR tests should be reused for DC based on the assumption same UE category is considered under DC.
CSI tests

Same consideration as SDR test so we should reuse the current CA CQI test for DC with 1 UL only considered.
Proposal 6: The current CA CQI tests should be reused for DC based on the assumption same UE category is considered under DC.

3 Conclusions

In this contribution we provide analysis for DC UE demodulation and CSI test with the following observations and proposals.
Observation 1: Both synchronized and unsynchronized scenarios should be considered for UE demodulation tests.

Observation 2: It can be assumed the current CA bandwidth combinations for 2 DL CCs should be well supported by DC deployment.
Observation 3: Due to dependency on UL CA the UE performance tests for DC would be easier to only focus on one UL with no support on UL feedback on PSCell.
Observation 4: UL feedback on both PCell from MeNB and PSCell from SeNB is more like an UL test instead of DL UE performance tests.
Proposal 1: The TM1, TM3, TM4 tests defined for CA can be reused for DC under synchronized scenarios in which the TM1 test applied to inter-band CA with timing offset as 30us can also be applied to DC with same timing offset.

Proposal 2: The TM1 test defined for CA can reused for DC unsynchronized scenario with timing offset as 334us between MeNB and SeNB.
Proposal 3: The current CA soft buffer tests should be reused for DC if UE category 3 and 4 are still considered to be valid under DC and based on the assumption same UE category is considered under DC.
Proposal 4: No need to apply power imbalance test to DC.
Proposal 5: The current CA SDR tests should be reused for DC based on the assumption same UE category is considered under DC.
Proposal 6: The current CA CQI tests should be reused for DC based on the assumption same UE category is considered under DC.
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