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1. Introduction
In previous RAN4 meeting, there were some contributions to discuss the need for additional CA CSI test [1-4]. Previous agreement in RAN4 was to verify the CSI reporting for CA implicitly by means of TM4 demodulation test and not to intorduce additonal CSI test for CA. Clarification to the test procedure was made in [3] to make it sure that CSI for both PCell and SCell are reported in aperiodic CSI reporting. However, there was also a concern that UE with wrong CSI implemenation may pass TM4 demodulation test and thus TM4 demodulation test is not enough to guarantee proper UE CSI implementation for CA. In this contribution, we present our view on the need for new CA CSI test. 
2. Discussion
2.1. Implicit verification by TM4 demodulation test
Since UE with CA capability is required to pass CSI test for each component carrier, we only need to address the issue of how to verify UE CSI reporting capability and performance when UE is operationg in CA mode. Previous agreement was that it is implicitly verified through 4 Tx TM4 CA demodulation test and there is no need to introduce additional CSI test for CA. Thus, the first question to be answerd to address the need for new CSI test is whether TM4 demodulation test can effectively verify proper UE CSI implementation. The concern expressed in [1][4] was that 

In case UE is reporting the CSI information from SCell on the PCell field, vise versa or the reported CSI information from PCell and SCell is swapped the performance requirement could still be kept but the CSI reporting for both CCs is not guaranteed.
Contribution [2] addressed this concern and argued that it is very unlikely that UE with wrong CSI implementaiton can pass TM4 demodulation test due to fine granularity of 4 Tx precoding matrix of LTE and uncorrelated fading channel between PCell and SCell. After long disucssion on this  issue in RAN4 #63-AH, it was agreed that 

· channel fading is uncorrelated between PCell and SCell in TM4 CA demoudlation test.
· Under uncorrelated channel fading, TM4 demodulation performance with copied or swapped CSI would be same as  random PMI demodulation performance.
· Interested companies can provide TM4 demodulation performance with random PMI to justify the need for additional CA CSI test. 
Figure 1 shows 4 Tx TM4 demodulaton performance for follow PMI and random PMI cases. PUSCH 1-2 is used as CSI reporting mode and subband PMI with 6 RB granularity is employed as specified in Table 8.2.1.4.3-1 in [5]. For random PMI, PMI granularity of 6 RB in frequency domain and 1ms in time domain is applied. As can be seen from the simulation results, there is performance gap close to 3dB at 70% peak throughput between follow PMI and random PMI. Furthermore, with random PMI, UE demodulation performance cannot meet the RAN4 requirement of 10.8dB. It’s is obvious that UE with improper CSI implemenation cannot pass 4 Tx TM4 demodulation test in CA mode of opeartion. Based on the simulation results, our proposal is

Proposal 1: There is no need for additional CA CSI test since TM4 demodulation test can effectively verify propoer CA CSI implementation. 
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Figure 1: 4 Tx TM4 demodulation performance with follow PMI and random PMI
2.2. Introduciton of explict CA CSI test
Although TM4 demodulation test can implicitly verify CA CSI function of UE and detect CSI abuse/misuse between PCell and SCell CSI, lack of explict UE CA CSI test in RAN4 may still cause concern that UE CSI capability and performance is not fully verified. We propose following for explict CA CSI test. 
Proposal 2: Do not introduce additional explicit CA CSI test. 
Proposal 3: If we have to add explicit CA CSI test, introduce one test that reuses existing single carrier CSI test for each CC. Test procedure and requirements should be same except for CSI prorcedure change to fit into CA mode of operation. 
Proposal 4: CA CSI test can be defined for both intra-band and inter-band CA. 
Proposal 5: If CA capable UE passes CA CSI test, single carrier CSI test for each band is assumed to be passed without further single carrier CSI test. 
Proposal 6: Consider  TM1 CQI test in frequency selective fading channel with PUSCH 3-0 as a test candidate since CQI period of 5ms can be easily maintained with aperiodic CQI reporting mode. 
Proposal 7: Alternate SNR test points for PCell and SCell so that concurrent test of same SNR points is avoided. 
3. Conclusion 
In this contribution, we presented simulation results for TM4 demodulation performance with random PMI to determine feasibility of implicit CSI performance by TM4 demodulation test.  We also presented our view on defining explict CA CSI test. 
For implicit verificaton of CA CSI capability, our proposal is

Proposal 1: There is no need for additional CA CSI test since TM4 demodulation test can effectively verify propoer CA CSI implementation. 

For introduciton of explict CA CSI test, our proposals are

Proposal 2: Do not introduce additional explicit CA CSI test. 
Proposal 3: If we have to add explicit CA CSI test, introduce one test that reuses existing single carrier CSI test for each CC. Test procedure and requirements should be same except for CSI prorcedure change to fit into CA mode of operation. 

Proposal 4: CA CSI test can be defined for both intra-band and inter-band CA. 

Proposal 5: If CA capable UE passes CA CSI test, single carrier CSI test for each band is assumed to be passed without further single carrier CSI test. 

Proposal 6: Consider  TM1 CQI test in frequency selective fading channel with PUSCH 3-0 as a test candidate since CQI period of 5ms can be easily maintained with aperiodic CQI reporting mode. 

Proposal 7: Alternate SNR test points for PCell and SCell so that concurrent test of same SNR points is avoided. 
We recommend to take these results and proposals into account in the discussion for CA CSI test. 
References

[1] R4-63AH-0109, “Test configurations for verifying CSI for CA”, ST-Ericsson, Ericsson, TSG-RAN4 #63AH, June, 2012
[2] R4-63AH-0184, “Consideration on CA CSI test cases”, Renesas Mobile, TSG-RAN4 #63AH, June, 2012
[3] R4-122451, “Discussion on CA CSI test”, Huawei, HiSilicon, TSG-RAN4 #63, May, 2012
[4] R4-122540, “Consideration on CSI requirement under CA deployment”, ST-Ericsson, Ericsson, TSG-RAN4 #63, May, 2012
[5] 3GPP TS 36.101 V10.6.0
8
1

