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1
Introduction
During RAN4#62, RAN4 received an LS from RAN5 regarding the interpretation of enhanced performance requirements in TS 25.101. There were two explicit questions from RAN5:
a) Confirm the RAN5 understanding that enhanced performance requirements do not mandate the UE receiver implementation

b) State RAN4 opinion which of the methods 1 or 2 is correct for verifying the core Type 2 enhanced performance requirements.

This contribution discusses the answers to the above questions.
2
Applicability of enhanced performance requirements

When RAN5 interprets the applicability of enhanced performance requirements, RAN5 understood that the requirements do not mandate the UE receiver implementation. It is true that RAN4 enhanced performance requirements do not mandate UE receiver implementation. However, the main question is whether the number of receive antennas is included as implementation flexibility when it comes to the applicability of enhanced performance requirements.
When RAN4 derived enhanced performance requirements, RAN4 clearly assumed certain number of receive antennas:

· Type 0/2: single receive antenna

· Type 1/3/3i: dual receive antennas

This is because those requirements were specified for a UE with certain number of receive antennas. Depending on the number of receive antennas, there is a fundamental difference in connection diagrams, which results in completely different environments for a UE including the diversity and received signal power. Therefore, even if two different UEs shows the same performance (one without RxD and the other with RxD) for a given FRC, the real performance might be quite different in the field.

It is our view that the number of receive antennas is a condition to meet certain type of enhanced performance requirements, not a part of implementation flexibility for certain type of enhanced performance requirements. One good example is that minimum single link performance requirements for a MIMO capable UE is type 3 requirements, not type 2. This is because a MIMO capable UE inherently has dual receive antennas.
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3
Testing connection for type 2 tests
RAN5 has used two different methods when type 2 tests are conducted for a UE that supports receive diversity. One is feeding the signals to both receive antennas (Method 1) and the other is feeding the signals to only primary receive antenna (Method 2). One thing that needs clarification in Method 2 is that the diversity receive antenna should be properly terminated instead of open disconnection. RAN4 can inform RAN5 of this aspect when the response LS is prepared.
As discussed in previous section, RAN4 derived the enhanced performance requirements assuming a certain number of receive antennas together with specific connection setup. For type 2 requirements, RAN4 assumed a single receive antenna with LMMSE receiver. Therefore, Method 1 deviates from the original setup RAN4 assumed. It is our understanding that Method 2 is correct for testing type 2 tests. It is found out that most of type 2 tests are conducted with Method 2 and only 2 test cases are performed with Method 1. Therefore, we believe that Method 1 was accidentally introduced in RAN5 for type 2 testing.
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4
Skipping of type 2 tests
In [2], it is proposed to skip type 2 requirements for a type 3/3i UE, since type 3/3i requirements are tighter than type 2 requirements. This proposal might be reasonable if type 2 tests are conducted with Method 1. However, type 2 testing, given Method 2, is not a subset of type 3/3i testing that can be skipped. Type 2 requirements still have a value in a sense that it verifies the UE performance of a primary receive chain. Therefore, based on the proposed answer to RAN5 question b), it is our view that type 2 requirements cannot be skipped for a type 3/3i UE.
5
Conclusion
This contribution has discussed the answers to RAN5 questions on the applicability of enhanced performance requirements and testing connection.

Proposal: Provide RAN5 with the following answers:
Proposed answer to RAN5 question a):

Enhanced performance requirements do not mandate UE receiver implementation. However, the number of receive antennas is considered as a condition for enhanced performance requirements such as:

· Type 0/2: single receive antenna

· Type 1/3/3i: dual receive antennas

Proposed answer to RAN5 question b):

Method 2 is correct for verifying type 2 enhanced performance requirements, considering the assumptions made when type 2 enhanced performance requirements were derived. In Method 2, the diversity receive antenna should be properly terminated.
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Proposed answer to RAN5 question a):


Enhanced performance requirements do not mandate UE receiver implementation. However, the number of receive antennas is considered as a condition for enhanced performance requirements such as:


Type 0/2: single receive antenna


Type 1/3/3i: dual receive antennas





Proposed answer to RAN5 question b):


Method 2 is correct for verifying type 2 enhanced performance requirements, considering the assumptions made when type 2 enhanced performance requirements were derived. In Method 2, the diversity receive antenna should be properly terminated.
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