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1 Introduction
In previous RAN plenary meetings, a number of 3DL CA work items were agreed. In this contribution, we will discuss the related CA demodulation and CSI performance requirements. Although each WI had its own performance part, we would like to discuss the methodology to design the performance requirements in a general way.
2 Review of the existing CA demodulation and CSI requirements
The existing CA demodulation performance requirements in Rel-11 include:

· Normal CA demodulation performance requirements: 
· FDD: 2×10MHz TM1/TM3/TM4 and 2×20MHz TM1/TM3/TM4;
· TDD: 2×20MHz TM1/TM3/TM4;

· Soft buffer tests:

· FDD: TM3 based 20+20MHz, 20+(15/10)MHz, 15+10MHz tests for UE category 3 and TM3 based 20+20MHz, 20+(15/10)MHz tests for UE category 4; 

· TDD: TM3 based 20+20MHz tests for both UE category 3 and 4;

· Power imbalance tests:

· FDD: 20+20MHz tests with TM1for PCell and TM3 for SCell and 6dB power imbalance, which is only for intra-band contiguous CA.
· TDD: 20+20MHz tests with TM1for PCell and TM3 for SCell and 6dB power imbalance, which is only for intra-band contiguous CA.

· Sustained data rate tests:

· FDD: TM3 based 10+10MHz, 20+20MHz, 20+15MHz, 20+10MHz and 15+10MHz tests;

· TDD: TM3 based 20+20MHz tests.

The existing CA CSI requirements in Rel-11 include:

· CQI tests: 
· FDD:TM1 based 10+10MHz and 20+20MHz delta CQI checking on SCell;
· TDD:TM1 based 20+20MHz delta CQI checking on SCell;

· And the aperiodic CSI functionality is checked by using TM4 CA tests.

The test metric for CA demodulation performance requirements is the averaged relative throughput and the frequency offset between PCell and SCell was taken into account, which resulted in the extra relaxation for the final requirements.
3 Issues for the existing CA performance requirements
The most outstanding issue for the existing CA demodulation performance requirements is the scalability. Only part of bandwidth combinations was taken into account, i.e., 10+10MHz and 20+20MHz.
If we followed the same methodology, we should choose the bandwidth combination such as 10+10+10MHz or 20+20+20MHz as the normal CA demodulation performance requirements, and try to cover all the possible maximum aggregated CA bandwidths for CA sustained data rate tests. The averaged throughput would be used as the test metric. If all the new defined CA combinations supported 10+10+10MHz or 20+20+20MHz as a common bandwidth combination, the legacy methodology would work. But we still have a lot of paper work to perfect the sustained data rate tests by exhaustively choosing all the possible maximum aggregated CA bandwidths for the test case.
3.1 Normal CA demodulation performance requirements and sustained data rate tests
The alternative method would be to follow the same way used for uplink CA, where the multiple CC-s are configured for transmission simultaneously and the performance is verified per CC simultaneously. The SNR test points for each CC would be different due to different bandwidth. But according to offline discussion with test equipment vendor, the different SNR could be implemented by setting the proper offset between CC-s.
So we would have the following observations related to the methodology for CA demodulation performance requirements:
· Observation 1: there would be two alternatives for the methodology to design the 3DL CA demodulation performance requirements:

· Alternative A: follow the legacy method by using one or two common bandwidth combination for normal test cases and verify maximum capability in the sustained data rate tests.
· Alternative B: configure multiple CC-s for simultaneous transmission and verify performance per CC against the single carrier performance requirement with the necessary extra margin for SCell.
Obviously, Alternative B would be more scalable than Alternative A especially considering the future introduction of 4DL and 5DL scenarios. But Alternative B means the bigger changes: 
· The test metric would be changed from the averaged throughput to the single carrier throughput;

· The structure and framework of the existing CA performance requirements would be changed.
The main problems related to Alternative A would include:
· What transmission modes would be used for CA performance requirements? It seems that we could configure all the transmission modes for the test, which would cause the big troubles with the significantly increasing test case number.

· By verifying the performance per CC, the performance requirement would be tightened compared to using the averaged throughput as test metric.
Considering the possible progress and maybe as compromise, we propose to keep the original test purpose of the CA demodulation performance requirements, i.e., working as functionality test mostly, and try to limit the transmission modes to a number of mandatory features.
· Proposal 1: use Alternative B as the methodology to design the CA normal and sustained data rate tests for CA with more than 3CC-s.
3.2 Soft buffer management tests
The existing soft buffer management tests are mainly for UE category 3 and 4. For 3DL CA, since the total TBS within one TTI would be increased, even UE category 6 or 7 may face the lack of soft buffer. But we need further identification whether there exists a significant performance different between with and without instantaneous buffering. But maybe we do not need to consider UE category 3 and 4 for 3DL soft buffer tests. 
· Proposal 2: for 3DL CA, focus on UE category 6 and 7 or more higher UE categories and firstly identify whether there would be the problem due to lack of instantaneous buffering.
3.3 Power imbalance test
This test is mainly used for intra-band contiguous CA. To consider the integrality, maybe we should also consider this test case for supporting more than 2CC-s.
The easy way is to randomly configure only two adjacent CC during the test and reuse the existing requirements.
· Proposal 3: for 3DL intra-band contiguous CA, randomly configure only two adjacent CC during the test and reuse the existing requirements.
4 Conclusions

In this paper, we firstly discuss the methodology to design the CA performance requirements for 3DL CA. The proposals are as follows:

· Observation 1: there would be two alternatives for the methodology to design the 3DL CA demodulation performance requirements:

· Alternative A: follow the legacy method by using one or two common bandwidth combination for normal test cases and verify maximum capability in the sustained data rate tests.

· Alternative B: configure multiple CC-s for simultaneous transmission and verify performance per CC against the single carrier performance requirement with the necessary extra margin for SCell.

· Proposal 1: use Alternative B as the methodology to design the CA normal and sustained data rate tests for CA with more than 3CC-s.
· Proposal 2: for 3DL CA, focus on UE category 6 and 7 or more higher UE categories and firstly identify whether there would be the problem due to lack of instantaneous buffering.
· Proposal 3: for 3DL intra-band contiguous CA, randomly configure only two adjacent CC during the test and reuse the existing requirements.






