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1 Introduction

PUSCH Performance Test Requirements for BS supporting TDD-FDD CA were discussed in last two meetings [1, 2] without final agreement. A WF was agreed to have further investigation of this issue [3].  In this paper, we further discuss this issue.
2 Discussion
2.1 Issues with the current requirements

TS 36.141 [4] defines under Clause 8 that
Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for a BS supporting carrier aggregation are defined in terms of single carrier requirements. 
For a BS supporting carrier aggregation only the CC combination with largest aggregated bandwidth and the largest number of component carriers is used for the test.
The above performance requirements may not cause a confusion or misunderstanding for a BS supporting only single duplex mode CA (FDD CA or TDD CA), where the CC combination with largest aggregated bandwidth and the largest number of component carriers for that duplex mode will be used for the test. 

However, for a BS supporting multiple duplex mode CAs, the requirements may lead to different interpretations. For example, if a BS supports FDD CA and TDD CA, the requirements may lead to the following different interpretations.
One CA test only:
· the CC combination with largest aggregated bandwidth and the largest number of component carriers for both FDD CA and TDD CA shall be used for the test

Or, two CA tests:
· the combination with largest aggregated bandwidth and the largest number of component carriers for FDD CA shall be used for the test, and 

· the combination with largest aggregated bandwidth and the largest number of component carriers for TDD CA shall also be used for the test.
The situation becomes worse for a BS supporting FDD CA, TDD CA and TDD-FDD CA. In this case, the requirements may lead to more interpretations. For example, 

· One test

· the CC combination with largest aggregated bandwidth and the largest number of component carriers for all FDD CA, TDD CA and TDD-FDD CA shall be used for the test

· Two tests

· the combination with largest aggregated bandwidth and the largest number of component carriers for FDD CA, and 

· the combination with largest aggregated bandwidth and the largest number of component carriers for TDD CA

· Three tests

· the combination with largest aggregated bandwidth and the largest number of component carriers for FDD CA, 

· the combination with largest aggregated bandwidth and the largest number of component carriers for TDD CA

· the combination with largest aggregated bandwidth and the largest number of component carriers for TDD-FDD CA

Therefore, at least some clarifications are needed for the current performance requirements.

2.2 Clarifications with the current requirements

2.2.1 Requirement Clarifications for a BS not supporting TDD-FDD CA
In our understanding, for a BS not supporting TDD-FDD CA, the BS PUSCH performance tests need to verify: 
1. UL PUSCH performance for FDD CCs, if the BS supports FDD CA, and
2. UL PUSCH performance for TDD CCs, if the BS that supports TDD CA

Based on above understanding, for a BS supporting FDD CA and/or TDD CA, but not TDD-FDD CA, it is clear that the following PUSCH tests are needed, as agreed in WF [3]: 
· If the BS supports FDD CA, the UL PUSCH performance for FDD CCs should be verified with the combination with largest aggregated bandwidth and the largest number of component carriers for FDD CA.
· If the BS supports TDD CA, the UL PUSCH performance for TDD CCs should be verified with the combination with largest aggregated bandwidth and the largest number of component carriers for TDD CA.

2.2.2 Requirement Clarifications for a BS supporting TDD-FDD CA
For a BS supporting TDD-FDD CA, and maybe also FDD CA and/or TDD CA, the purpose of BS PUSCH performance tests need to verify: 
1. UL PUSCH performance for FDD CCs, if the BS supports FDD CA or the UL CC has FDD in TDD-FDD CA, and 
2. UL PUSCH performance for TDD CCs, if the BS that supports TDD CA or the UL CC is TDD in TDD-FDD CA
In the WF [3], three options were listed:
· Option 1

· If the BS supports FDD CA, the combination with largest aggregated bandwidth and the largest number of component carriers for FDD CA shall be tested 

· If the BS supports TDD CA, the combination with largest aggregated bandwidth and the largest number of component carriers for TDD CA shall be tested 

· If the BS supports both FDD CA and TDD CA, no need to have TDD-FDD CA test

· If the BS does not supports both FDD CA and TDD CA, the combination with largest aggregated bandwidth and the largest number of component carriers for TDD-FDD CA shall be tested

· Option 2

· The combination with largest aggregated bandwidth and the largest number of component carriers for TDD-FDD CA shall be tested

· No need to have FDD CA and/or TDD CA tests even if the BS supports FDD and/or TDD and CA

· Option 3

· If the BS supports TDD-FDD CA, the combination with largest aggregated bandwidth and the largest number of component carriers for TDD-FDD CA shall be tested

· If, in addition, the BS supports FDD CA, the combination with largest aggregated bandwidth and the largest number of component carriers for FDD CA shall be tested

· If, in addition, the BS supports TDD CA, the combination with largest aggregated bandwidth and the largest number of component carriers for TDD CA shall be tested

Option 1 should be able to cover needed PUSCH performance tests. However, there could be some duplication. For example, if BS supports TDD-FDD CA with UL FDD CC, and FDD CA, there will be two tests with the same purpose to verify the UL FDD PUSCH performance.  

Option 2 may not always fulfill the purpose of the purpose of BS PUSCH performance tests. For example, if a BE support TDD-FDD CA with UL FDD CC, and TDD CA, then the test with TDD-FDD CA will only be able to verify the UL TDD CC, but not the UL FDD CC PUSCH performance. 
Option 3 has the similar issue with the Option 1. Duplicated tests could happen as discussed for Option 1.
In addition, we would like to propose another option: 

· Option 4
· Step 1: The combination with largest aggregated bandwidth and the largest number of component carriers for all of the supported CAs (FDD CA, TDD CA and TDD-FDD CA) shall be tested first;
· Step 2: After the test in Step 1, determine if there is need to have a test for FDD PUSCH performance for CA. 
· Step 3: After the test in Step 1, also determine if there is need to have a test for TDD PUSCH performance for CA.
Option 4 will not have missed tests like Option 2, and will also not have duplicated tests like Option 1 and Option 2. It is general enough to cover all kinds of BSs, regardless whether they support FDD CA and/or TDD CA and/or TDD-FDD CA. 
Based on the above discussion, we propose the following clarification BS tests for CA PUSCH performance:

For a BS supporting carrier aggregation, the CC combination with largest aggregated bandwidth and the largest number of component carriers for all supported CA combinations shall be tested for the PUSCH performance. In addition,
· if the CA combination in above test does not include a FDD UL carrier, and
· if the BS supports FDD CA or if the BS supports TDD-FDD CA with a FDD UL CC, 
· the BS shall also be tested with the CA combination with largest aggregated bandwidth and the largest number of component carriers for all FDD and TDD-FDD CA combinations;
· if the CA combination in above test does not include a TDD UL carrier, and
· if the BS supports TDD CA or if the BS supports TDD-FDD CA with a TDD UL CC, 

· the BS shall also be tested with the CA combination with largest aggregated bandwidth and the largest number of component carriers for all TDD and TDD-FDD CA combinations.
3 Summary 

In this paper, we discussed CA PUSCH Performance test requirements. It is proposed to make the following changes to TS 36.141.  

For a BS supporting carrier aggregation, the CC combination with largest aggregated bandwidth and the largest number of component carriers for all supported CA combinations declared by the BS manufacture shall be tested for the PUSCH performance. In addition,

· if the CA combination in above test does not include a FDD UL carrier, and

· if the BS supports FDD CA or if the BS supports TDD-FDD CA with a FDD UL CC, 

· the BS shall also be tested with the CA combination with largest aggregated bandwidth and the largest number of component carriers for all FDD and TDD-FDD CA combinations;
· if the CA combination in above test does not include a TDD UL carrier, and

· if the BS supports TDD CA or if the BS supports TDD-FDD CA with a TDD UL CC, 

· the BS shall also be tested with the CA combination with largest aggregated bandwidth and the largest number of component carriers for all TDD and TDD-FDD CA combinations. 

A corresponding CR is also prepared for this change [5].
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