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1 Introduction

During RAN4#74bis, some remaining issues relating to DC demodulation requirements were discussed and framework CRs were agreed [1]. Two significant issues remain outstanding; the FRC used for the TDD test and the applicability rule for UEs capable of operating both configuration 1A and 3C.

This document discusses the applicability rule. During RAN4#74bis a Way Forward was agreed in which it was agreed to specify tests for both configuration 1A and configuration 3C. Furthermore, a fairly obvious applicability rule was agreed for UEs only able to support one of the UE categories; that such UEs should apply the test for the capability they support.
· Specify SDR tests for both DC SCG and DC split bearer
· For a UE supporting only DC SCG bearer, apply the DC SCG bearer SDR test
· For a UE supporting only DC split bearer, apply the DC split bearer SDR test
· If UE supports both DC SCG bearer and DC split bearer, decide on one of two options in RAN4 #75:
1. Apply only one SDR test with the following applicability rule
· TM4 PDSCH test: DC SCG bearer
· SDR test: DC split bearer
2. Apply both SCG and split bearer SDR tests
For UEs capable of supporting both configurations, the applicability rule was left open with two options. One option is to apply SDR tests for both configurations to such UEs. The other option is to apply the SDR test for only configuration 3C. The configuration 1A would be assumed to be tested by a combination of the single carrier or CA SDR test and the PDSCH TM4 demodulation test.
2 Discussion

The aim of the SDR test is to validate functionality up to and including PDCP is capable to operate when the UE is scheduled with a maximal data rate for a sustained period of time. The RAN5 test requires both meeting a minimum success rate for TB reception and error free PDCP reception. This differs from other demodulation tests, which are applied to MAC throughput and do not take into account PDCP success.

Observation 1: Only the SDR test validates PDCP functionality and throughput
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Figure 1: Protocol structures of CA and DC
Figure 1 [2] depicts the difference between CA and DC configuration 1A and 3C. Obviously configuration 1A differs between DC and CA, since CA operates with a single PDCP as opposed to 2 PDCP with configuration 3C. However, PDCP operation for configuration 3C is also significantly different from CA in that combining of RLC flows must be carried out.
Observation 2: PDCP operation for configuration 3C differs significantly from CA

For configuration 1A, each receive chain for PCell and PSCell is the same as single carrier, and PDCP is the same as SC and CA. The option of verifying the PDCP functionality using DC using a single carrier PDCP test seems superficially possible. However on closer inspection, when operating DC, the PDCP is handling twice the data rate of SC, and hence the conditions under which PDCP must operate for DC are more stringent than for SC.
Observation 3: Verifying DC configuration 1A PDCP using an SC SDR test is unsound as the data rates differ significantly.

Also, as long as CA testing is performed then single carrier SDR tests are not performed. Hence, as well as not providing proper test coverage, doing a SC SDR test instead of a DC configuration 1A test does not reduce the number of tests.

Observation 4: Performing an SC SDR test instead of a DC SDR test would not reduce the number of tests.

Verification of PDCP using a CA SDR test is more sound, since the data rates will be similar. However, with CA there is only a single PUCCH and also there is MAC combining. So the L1/L2 processing for a CA SDR test differs from DC.
Observation 5: The L1/2 processing for CA differs from DC in several aspects
3 Conclusion

There exists a significant difference between PDCP processing for configuration 3C and CA that is not captured by the demodulation tests. Also, the PDCP processing test differs between SC and DC for configuration 1A, and SC is likely not to be even tested. CA SDR tests do not test the same L2 functionality as DC 1A configuration. So none of the other available SDR tests provide proper coverage of DC configuration 1A. It would be somewhat strange to create a difference in test coverage between a single capability UE supporting 3C and a UE that is capable to support both 3C and 1A. 
Proposal: Apply DC SDR tests with both configuration 1A and configuration 3C
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