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1. Introduction

In RAN4 #57 meeting, some conclusions related to CA PUSCH performance requirements are discussed in [1, 2]. This document proposes some additional aspects concerning these issues.
2. Discussion
2.1 Frequency contiguous RA PUSCH  
For contiguous RA, the throughput has two options:

Option 1: sum-throughput for all carriers
Option 2: throughput for each carrier
Whether in intra-band scenario or inter-band scenario, whether the multiple PUSCHs on different carriers are aggregated in RF domain or base-band domain, the demodulation of each carrier relatively independent, and the corresponding performance of CA BS demodulation is CC-specific, thus no extra benefit coming with the sum-throughput criteria is seen. Meanwhile, since the additional mandatory assumption that the power supply for each of the aggregated carriers is sufficient is made in [1], and that means no power scaling exists for the sum-throughput criteria, no difference between the sum-throughout criteria and the individual criteria is seen, except the complexity of the multiple bandwidth combination of the UL carrier mentioned in [2] for the former one. So we support the Option 2.
2.2 Frequency non-contiguous RA PUSCH  
For two clusters of PUSCH in one carrier, though it is the same with multiple PUSCH coming from different UE from the perspective of BS demodulation [3], the evaluation results will also be a reference for the design of the transmit scheme which is relative with  only one UE. So the new tests required for PUSCH/PUSCH will have to depend on the output of RAN1.

For PUSCH transmitted simultaneously with PUCCH, except for the RB resources on the edge being taken over by the PUCCH, the power allocated to the PUSCH will be less in the scenario of power scaling, and this is not exactly the same as receiving PUSCH and PUCCH simultaneous from different UEs. In addition, non-contiguous clusters may also be transmitted with the PUCCH at the same time which is FFS.

3. Conclusion
In this contribution, more discussion on BS demodulation performance requirement concerning CA is given. And the following is proposed. 

Proposal 1: Frequency contiguous RA PUSCH  
No extra benefit of the sum throughput criteria is seen. So we support the Option 2 and suggest TP in the Annex A.
Proposal 2: Frequency non-contiguous RA PUSCH  
For PUSCH/PUSCH scenario, the new tests required for PUSCH/PUSCH, new tests required depend on the transmit scheme of RAN1.
For PUCCH/PUSCH scenario, the power allocated to the PUSCH is different with R8 PUSCH, and the PUCCH may be transmitted with non-contiguous cluster PUSCH, new tests are needed.
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Annex A: Text proposal

---------------------------------  Beginning of changes  --------------------------

8.2.1.1
Requirements for frequency contiguous allocation

PUSCH performance requirements for frequency-contiguous resource allocation will be re-used from Rel-8 specification, on per carrier basis. 
For CA throughput performance testing, per Rel-8 carrier tests will be reused and the throughput is calculated on each UL carrier.. 
If the CA channel bandwidths of UL CC’s are different, the test will be conducted at different SNR level for each of those CC’s, as the PUSCH performance requirements at different channel bandwidths require different SNR level, as defined in Rel-8. 
In order to reduce number of test cases for CA  testing purposes, one CC’s combination for testing purposes is seen sufficient for maintaining PUSCH test coverage. Selection criterion of such CC combination is [FFS]. 
A note in existing specification section 8.1 (General) is needed (similar to the DC‑HSUPA case), stating that PUSCH throughput requirements for a BS supporting aggregated carriers are defined as the sumin terms of the existing Rel‑8 single carrier throughput requirements. Following Similar like in DC-HSUPA way of implementation, appropriate statement.will be introduced in section 8.1 (General).
---------------------------------  End of change  --------------------------
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