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1. Introduction
In RAN4 incoming LS R5-115865, the issue on applicability of the enhance performance requirements type 2 was discussed, In LS, it mentioned that it is not consistency in RAN5 for type 2 tests, where two different methods have been used in the past.

Method 1: Connect the SS (node B emulator) and fader and AWGN noise source to the UE antenna connector as shown in figure A.21 for UEs that support receive diversity or figure A.10 for UEs that do not support receive diversity.
Method 2: Connect the SS (node B emulator) and fader and AWGN noise source to the UE antenna connector as shown in figure A.10.
The figure A.10 and A.21 from [2] are attached in the annex.

In Method 1 UE connection to a tester is based on whether UE supports receive diversity or not. The Method 2 connects UE always to a tester using one antenna only. Thus this method verifies whether UE implementation in one receiver branch fulfills the Type 2 enhanced performance.
Accordingly, RAN5 LS raised following two questions for the clarification from RAN4.
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.

Otherwise, it stated that RAN5 can allow 1 Rx antenna UE to participate the type 3 tests as long as it can fulfill the type 3 performance requirements. 

This contribution is to address the issues abovementioned. In addition, it proposed the corresponding CR and LS for clarification of the questions in response to RAN5 LS.

2. Comments on [4]
In [4] from Qualcomm, it firstly claimed 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.”
However, if we take a look on the definitions of type1/2/3 requirements below extracted from specification TS25.101:

Enhanced performance requirements type 1: This defines performance requirements which are optional for the UE. The requirements are based on UEs which utilise receiver diversity.

Enhanced performance requirements type 2: This defines performance requirements which are optional for the UE, The requirements are based on UEs which utilise a chip equaliser receiver structure.

Enhanced performance requirements type 3: This defines performance requirements which are optional for the UE, The requirements are based on UEs which utilise a chip equaliser receiver structure with receiver diversity.

It gives the following facts that min performance requirements are derived based on a certain receiver structure. However, it has never been mentioned in the specification that the performance requirements must be tested conditioned on the antenna number of the baseline receiver. Once the requirements are ready, it would not mandate any implementation. Actually, as long as the min performance can be reached, the UE can be claimed to support such requirements. It is also the common understanding of 3GPP that performance requirements do not mandate any specific implementation. Also from the operation perspective, we only care the performance rather than the implementation.

Otherwise, supposing that the tests are conditioned on the number of antennae, the receiver type, rake or equaliser, should be taken as another condition as well according to the definition. Then it would mean type 3 receiver UE can’t be allowed to pass any type 0/type1 tests just because it is using equaliser receiver rather than rake receiver. Then it would mandate the implementation of all receivers unnecessarily, which is obviously not the truth.
In [4], it further mentioned “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.”

Unfortunately, it may not be the truth. Actually there are only normal requirements for dual/single stream MIMO instead of type2/3 requirement. And type 3 requirement is only defined for “MIMO only with single stream”. However, type 2 requirement is defined there as well. So it is not true that MIMO only has type 3 requirements. Moreover, does it mean that the type 3 UE has to pass both type 2 and type 3 requirement tests in this case?

On the other hand, supposing that 1Rx UE could pass the normal MIMO performance tests, why not admit that it fulfills the MIMO requirements? Unfortunately, no 1Rx UE can pass such MIMO dual stream test to our knowledge.
In section 3 of [4], it acknowledged the fact that the Method 2 is not well specified for being applied to 2 Rx UE saying that "One thing that needs clarification in Method 2 is that the diversity receive antenna should be properly terminated instead of open disconnection." 
This would mean that there should be as such a mechanism for detecting the presence of the signal and then the UE should then disconnect the second antenna dynamically which is not a requirement for the current UE implementation. This was not part of the work item and it is not correct to include this implicitly in this test. Or as they suggest find another proper way which is not yet specified. So unless it is well investigated and studied, method 2 should not be used. 

Actually, the arguments and conclusion are controversial in [4]. It sticks to the argument Type 2 requirement is the performance requirement for single receive antenna, and type 3 is the performance requirement for dual receive antenna. Then they should argue that “Method 2 is correct for verifying type 2 enhanced performance requirement, but UE with dual receive antenna should not perform type 2 test because type 2 requirement is only applicable for single receive antenna“. They can argue that one antenna can be terminated, where a UE should be capable to detect the absence of signal to activate the Type 2 kind of receiver and this is not a requirement on current RAN4 specifications.
3. Further Discussion corresponding to RAN5 LS

Essentially, there are three questions to be clarified for reply LS to RAN5.
A.  Do enhanced performance requirements mandate the UE receiver implementation?

The answer can be clearly found based on the following facts:

1. In section 4.1.6.2 of [5] for type 2 work item description, it has mentioned in the objectives “The purpose of this work item is to improve the minimum performance requirements of HSDPA UE categories 7 and 8 by providing a base line option for a LMMSE chip level equalizer.  UE is allowed to meet the requirements with any means.” So it is clear that there is no mandating on the UE receiver implementation.
2. The performance requirements are defined based on the baseline receiver. However, once the performance requirements are ready, it should not mandate any implementation as long as the UE can pass the corresponding tests. Otherwise, the old requirements would likely block any advanced implementation.
Proposal 1: In RAN4 LS, it can be confirmed that enhanced performance requirements do not mandate any UE receiver implementation.
B. Which one is giving the proper testing connection diagram, method 1 or method 2?
The answer can be obtained from the following facts:
1. It can be noted in LS that RAN5 can allow 1 Rx antenna UE to participate the type 3 tests as long as it can fulfill the type 3 performance requirements. So for the same reason, it is nature to allow UEs with the receive diversity to participate the type 2 tests using 2 antenna connections. 
2. Currently, method 2 is not a proper way for testing since it does not reflect the practical scenario properly where UE has anyway two antennae to receive the signals. In addition, the test method 2 would implicitly requires the implementation of the autonomous receiver reconfiguration for 2Rx UE, however, which has been concluded in TR25.906 that the procedures related to receiver reconfiguration for non-MBMS channels should not be specified in the 3GPP specifications.  Then test method 2 would actually mandate such implementation just for the testing purpose, which is definitely not acceptable. It deviates from the purpose or objective of the test. 
3. From the perspective of the practical operation, the test method 2 for type 2 requirement test can’t guarantee anything for the real performance unless the proper autonomous receiver reconfiguration can be implemented. Currently, there is no such signaling to control the receiver reconfiguration for BS either. Thus, it is dangerous to mandate such implementation by using the connection diagram in method 2. 
Moreover, according to RAN4 history information, there is a CR R4-060319 specifically to address the testing issue of the receive diversity UE.5. 
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 In the reason of the change, it said, “It is not clear how the test signals shall be applied to receive diversity terminals. In section 7, it is stated the receiver characteristics for US(s) with multiple antennas are FFS. This is an attempt to clarify that.” And in the summary of the change, it said, “In section 3 the definitions of Type 1 and 2 are added. In each of sections 7, 8, 9, 10 and 11, a description of how to apply the test signals when the UE have several receivers is added”. So it means the test is applied according to the number of receivers UE has regardless of the type of test (type 1 performance or type 2 performance). The corresponding changes are applied in section 7 (core requirements) as well as the following sections (performance requirements) with the good consistency in the whole spec as below: “Receiver characteristics for UE(s) with multiple antennas/antenna connectors are FFS, For UEs with more than one receiver antenna connector the AWGN signals applied to each receiver antenna connector shall be uncorrelated.” This confirms that the test method 1 should be always applied for the receive diversity UE.

5. In receiver core requirements and DCH/E-DCH performance tests, test method 1 has been always used for type 2 performance requirements. There is just inconsistency in HSDPA related performance tests, so it is reasonable to keep consistency among all tests.
All in all, it is clear that the connection diagram in method 1 is a proper approach for type 3 UE to participate type 2 requirement tests.
Proposal 2: In reply LS to RAN5, it can be confirmed that the connection diagram in method 1 is a proper approach for type 3 UE to participate type 2 requirement tests.

C. Can we remove the existing type2 test for type 3 UE?
According to the existing performance requirement, it is clear that type 3 performance requirements assuming the uncorrelated channels are much tighter than type 2 performance requirements. Thus it is obvious that type 3 UE with the uncorrelated channel does not need to pass type 2 performance tests. It should also be noted that currently type 1 UE has already been allowed to skip DCH performance requirement type 0 tests.

However, there is a concern whether the assumption of the uncorrelated channels is idealistic when applying for type 2 test so that the real performance could be worse than type 2 requirements in case of other fading channel conditions. However, this is out of the scope of the current RAN4 work.
In case of there is any new SI/WI, it could be further studied whether there is the need of having the new requirements with other fading conditions. For example, without loss of generality, one approach could consider the random fading on two channels for type 3 UE in type 2 requirements tests and study whether the performance with random fading on two channels for type 3 UE can be better than the existing type 2 requirements.  If so, it further confirms that removing type 2 test for type 3 UE is reasonable. Otherwise, RAN4 could consider the need of the new type 2 requirements for UE with 2 Rx antennae under random fading conditions rather than reusing the existing type 2 requirements derived based on 1Rx UE, because Rx reconfiguration has never been assumed in 3GPP tests. 
Otherwise, during the study, the assumptions should be comparable for 1Rx UE and 2Rx UE. Currently test method 2 is actually supposing 2Rx UE would have the higher blocking probability (even constant blocking on the receive diversity antenna) than 1Rx UE which is unfair. If so, why not assume the constant/periodical blocking on the primary antenna of 1Rx UE?
It should be noted that the same problem is also happened for type0/ type1 testing procedures. Thus, the corresponding new test cases should be also considered for the receiver core requirement tests, DCH and E-DCH performance tests for consistency of the testing procedures. 

Proposal 3: Based on the current specification, type 2 performance requirement tests can be removed for type 3 UEs.

Proposal 4: Keep consistency on the testing procedures for all cases (e.g., DCH, E-DCH and HSDPA).

4. Draft Reply LS to RAN5
Based on the discussion above, we can provide the response corresponding to question a) and b) as below:
a)
Confirm the RAN5 understanding that enhanced performance requirements do not mandate the UE receiver implementation

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.

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

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.

According to the response to question a) and b), it does not make sense to run type2 tests connected with two antennas for a Type3/3i UE since the minimum requirements are much less in Type2 tests than in type3/3i tests.
Therefore, it seems necessary to clarify this issue in TS 25.101 [3] for facilitating RAN5 tests. The CR can make it clear that type 2 requirements should not be applicable to type 3/3i UE, as the relevant type 3 requirements are more demanding. 
Proposal 5: CR to TS25.101 can be agreed in RAN4 to clarify that type 2 requirements should not be applicable to type 3/3i UE.

Proposal 6: Send LS to RAN5 with the agreed CR for further clarification of RAN5 questions.
5. Conclusion 

In this contribution the questions in RAN5 LS are addressed from RAN4 perspective in addition to the comments on [4]
The proposals are captured as below:

Proposal 1: In RAN4 LS, it can be confirmed that enhanced performance requirements do not mandate any UE receiver implementation.

Proposal 2: In reply LS to RAN5, it can be confirmed that the connection diagram in method 1 is a proper approach for type 3 UE to participate type 2 requirement tests.

Proposal 3: Based on the current specification, type 2 performance requirement tests can be removed for type 3 UEs.

Proposal 4: Keep consistency on the testing procedures for all cases (e.g., DCH, E-DCH and HSDPA).

Proposal 5: CR to TS25.101 can be agreed in RAN4 to clarify that type 2 requirements should not be applicable to type 3/3i UE.

Proposal 6: Send LS to RAN5 with the agreed CR for further clarification of RAN5 questions.
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Figure A.10: Connection for single cell tests with Multi-path Fading propagation
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Figure A.21: Connection for single cell tests with Multi-path Fading propagation and UE receive diversity
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