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1
Introduction
Since RAN5 asked questions on the applicability of enhanced performance requirements and testing connection diagram, RAN4 discussed answers to the questions. Unfortunately RAN4 has not reached any conclusion so far. This contribution continues discussion and proposes way forward for approval.
2
Proposed Responses
There were two explicit questions from RAN5 in the LS [1].
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.

There were two sets of proposed responses in RAN4 so far. One set of proposed responses was [3]:
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The other set of proposed responses was [4]:
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The outcome of the answers above leads to type 2 testing for a type 3/3i UE. It should be noted that a similar issue exists for type 0 (minimum requirements) testing for a type 1 UE.

The first set of responses indicates that a type 3/3i UE shall be tested against type 2 requirements using a single antenna connection.
The second set of responses indicates that a type 3/3i UE does not need to be tested against type 2 requirements since the tests become redundant.

As discussed in RAN4 some companies already showed concerns on skipping type 2 tests for a type 3/3i UE, since then the primary chain of the modem cannot be verified. On the other hand, some companies think that it may be unnecessary to have type 2 tests for a type 3/3i UE, resulting in additional testing cost. 

As a compromise, it is proposed to skip some of type 2 tests for a type 3/3i UE. Our proposed recommendation is just to test
· Single link: FRC H-Set 6x test cases out of type 2 tests for a type 3/3i UE.

· Open loop diversity: FRC H-Set 3x
· Closed loop diversity: FRC H-Set 6x
That is, if H-Set 6x is available, use H-Set 6x. If not, use H-Set 3x. H-Set 6x was chosen because of the wide test coverage (in terms of UE HS-DSCH category) compared to H-Set 8x and H-Set 10x. H-Set 3x is not attractive since it reuses type 0 (minimum) requirements.
Proposal: Provide RAN5 with the following response.
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3
Applicability of Type 1/3 Requirements for a Single Rx UE
Regarding the applicability of enhanced performance requirements tied to the number of receive antennas, RAN4 can further discuss it if companies are interested. There are two cases:
· Whether to allow a dual Rx UE to pass type 0/2 requirements

· Whether to allow a single Rx UE to pass type 1/3 requirements

The first one contains the issue of verifying the primary chain of the modem, since no applicable requirement exists for the primary chain if a dual Rx UE is allowed to pass type 0/2 requirements. Therefore, this might be out of option.

The second one could be allowed so that a competitive single Rx UE to pass type 1 or type 3 tests. In this case, lower type tests (type 0 tests for a type 1 UE, or type 2 tests for a type 3 UE) can be skipped since they become redundant.
4
Conclusions
This contribution has proposed way forward on the applicability of enhanced performance requirements and testing connection diagram. The following proposal has been made:

Proposal: Provide RAN5 with the following response.
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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.





Proposed answer to RAN5 question a):


RAN5 understanding is confirmed. Although RAN4 has assumed a certain baseline receiver to simulate and develop the enhanced performance requirements, this is not intended to limit implementation options since the principle of enhanced requirements is to provide performance gain at link or system level rather than to mandate that any particular implementation is used.


Proposed answer to RAN5 question b):


Based on the answer to a), the possibility of a 2RX UE which meets type 2 enhanced performance requirements cannot be excluded. Since such a UE would receive signals on both antenna ports in practical operation, it is reasonable to test it using method 1. In other words, the type 2 performance requirements can be considered to be “per UE” requirements rather than “per antenna port” requirements. And this approach will secure the expected system and link level gains.





Answer to RAN5 question a):


Enhanced performance requirements do not mandate UE receiver implementation. However, RAN4 assumed certain number of receive antennas when introducing enhanced performance requirements as follows:


Type 0/2: single receive antenna


Type 1/3/3i: dual receive antennas


It is RAN4’s understanding that the number of receive antenna is a condition for certain enhanced performance requirements.


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.


There was discussion on redundancy of the tests and some companies showed concerns about the number of tests for a dual Rx type 3/3i UE, as a dual Rx type 3/3i UE needs to additionally meet type 2 enhanced performance requirements. Given that the main function of having type 2 tests for a type 3/3i UE based on Method 2 is to verify the primary Rx chain of the UE, it would be okay to reduce the number of type 2 tests for a type 3/3i UE. RAN4’s recommendation is just to test


Single link: FRC H-Set 6x test cases out of type 2 tests for a type 3/3i UE.


Open loop diversity: FRC H-Set 3x


Closed loop diversity: FRC H-Set 6x
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