3GPP TSG-RAN WG4 Meeting #74                                                                   R4-150698
Athens, Greece, 9th-13th Feb, 2015
Agenda Item:
6.8.1
Source: 
Ericsson
Title: 
Discussion for Dual Connectivity UE demodulation and CSI test
Document for:
Discussion
1 Introduction
In RAN4#72bis meeting the way forward for UE demodulation tests was agreed in [1] and in RAN4#73 meeting the CR for UE performance requirements to verify the DC functionality with 2 ULs is endorsed in [2].
In this contribution we evaluate the impact of having 1 and 2 UL for related demodulation tests for both FDD and TDD cases and provide our proposals for demodulation and CSI tests.
2 Discussion and results
Alignment results for normal performance tests with TM4 to verify DC functionality
It was agreed to define a functional test with TM4 for DC demodulation tests with the possibility to verify the functionality of 2 UL for DC. In general the same applicability rule for CA TM4 could be applied to DC with the tests applied with maximum bandwidth combinations supported by DC. Since the scope of DC in Rel-12 was decided with 1 Cell from MCG and 1 Cell from SCG the demodulation TM4 test could also be defined with only 2 Cells with all possible maximum bandwidth combination.

Figure 1 and 2 show the alignment results in terms of TP performance of TM4 with 2 UL for FDD and TDD configuration respectively with all possible bandwidth as single carrier results.
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Figure 1 FDD TM4 relative TP test with 2 UL
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Figure 2 TDD TM4 relative TP test with 2 UL

SDR tests to verify peak data rate for DC with 2 UL
The SDR tests are meant to achieve peak data rate. Figure 3 and 4 show FDD and TDD SDR TP results with 20+20MHz bandwidth for DC with 2 UL. In Figure 4 for TDD test the UL/DL configuration 1 is used here.
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Figure 3 FDD SDR relative TP with 2 UL
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Figure 4 TDD SDR relative TP with UL/DL config 1 and 2 UL

As for DC there are separated physical stacks designed for each CC it’s necessary to define proper SDR tests for DC with 2 ULs. So we have the following proposals for the SDR tests for DC tests.

Proposal 1: Define new SDR tests for both FDD and TDD with the purpose to verify peak data rate for DC with 2 UL.

Additional TDD test to verify 2 UL ACKNACK handlings
Since for DC the physical layer operation with 2 UL with 2 PUCCH is different than 1 UL, additional SDR tesst should be defined for both FDD and TDD. For the TDD tests with UL/DL configuration 5 as a most heavily bundling test under CA deployment the ACKNACK feedback is reported through PUCCH format 3. With 2 CCs in TM3 with 2 codewords on 9 DL subframes give 9x2x2 ACKNACK bits and these bits are further multiplexed in to 20 ACKNACK bits fitting into PUCCH format 3 where the spatial bundling still has certain impact other than 2 UL PUCCH case with double ACKNACK capacity where all 9x2x2=36 ACKNACK bits can get through without any bundling loss.

Figure 5 provides relative TP for TDD test with 15MHz, UL/DL Configuration 5 and TM3 with same test configuration defined for single carrier SDR test for TDD 15MHz case. Both 1 and 2 UL with PUCCH format 3 are shown. It can be seen at 85% maximum TP about less than 1 dB difference can be observed. However at lower SNR range like 40% maximum TP the performance loss can be up to more than 3dB. 

Similar behaviours are also observed in Figure 6 and 7 where 20MHz TDD with TM3 and TM4 are configured with UL/DL configuration 5 with all 9 DL subframes scheduled including 1 special subframe. In these 2 tests the test points around 40% and 50% maximum TP have about 2dB performance difference comparing 2 UL to 1 UL.

Proposal 2: Define one additional TDD DC test use UL/DL configuration 5 in order to explore the gain by using 2 UL without bundling impact. The test point should focus on low SNR range targeting with 30~50% maximum TP ratios.
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Figure 5 TDD relative TP for SDR 15MHz UL/DL config 5
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Figure 6 TDD relative TP for 20MHz TM3 code rate 0.925 with UL/DL config 5
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Figure 7 TDD relative TP for 20MHz TM4 code rate 0.925 with UL/DL config 5
CSI tests

Though a functional TM4 test is already included for DC as demodulation test but the demodulation test is a FRC test with equal power on each MeNB and SeNB. The CQI for DC will be reported in each UL and it’s important to verify the DC CQI reporting using 2 UL so we should also define one additional test for CQI reporting using the same methodology for CA but with 2 UL.
Proposal 3: Define new CQI tests for both FDD and TDD with the purpose to verify CQI reporting for DC with 2 UL. Same methodology of CA CQI test can be reused for DC.
Also there are DC bands available and it was agreed to reuse the same methodology to define DC performance tests as CA. The applicability rule for DC should also use the same way as CA as maximum aggregated bandwidth combinations as proposed in [3].
Proposal 4: The applicability rule for overall DC UE performance test should be to apply the test with maximum aggregated bandwidth combination.
3 Conclusions

In this contribution we provide alignment results for agreed TM4 test and proposals for other DC UE demodulation and CSI test as following.
Proposal 1: Define new SDR tests for both FDD and TDD with the purpose to verify peak data rate for DC with 2 UL.

Proposal 2: Define one additional TDD DC test use UL/DL configuration 5 in order to explore the gain by using 2 UL without bundling impact. The test point should focus on low SNR range targeting with 30~50% maximum TP ratios.
Proposal 3: Define new CQI tests for both FDD and TDD with the purpose to verify CQI reporting for DC with 2 UL. Same methodology of CA CQI test can be reused for DC.

Proposal 4: The applicability rule for overall DC UE performance test should be to apply the test with maximum aggregated bandwidth combination.
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