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1. Introduction
An issue on TM9 MU test in 8.3.1.1 (FDD) and 8.3.2.1A (TDD) has been raised in [1], and RAN4 has agreed to investigate performances in [2]. The 4-RX AP UE test has been introduced with 2-AP paired connection, although it is IRC type of receiver performance tests. The WF in [2] has agreed to study as
Companies are encouraged to provide performance results on

· 8.3.1.1(FDD) #2 

· 8.3.2.1A(TDD) #2

 Performance below are compared.

· 2-RX AP UE performance

· 4-RX AP UE performance with 2-RX AP paired connections 
·  4-RX AP UE performance
In this contribution, we provide our preference and observation about the testcases.
2. Discussion on Test 8.3.1.1 and 8.3.2.1A
First, we share our observation on Test 8.3.1.1 and 8.3.2.1A performance as the WF in [2]. Table 1 shows the performance gap to 2-RX AP performance in Figure 1 and Figure2.
Table 1 : Performance measurement of TM9 MU tests

	Performance gap to 2-RX AP
	4-RX AP with paired connection
	4-RX AP

	8.3.1.1 (FDD)
	2dB
	5.1dB

	8.3.2.1A (TDD)
	1.9dB
	5dB


From the results, we share two observation. First of all, we observe that our 4-RX AP UE implementation is normal with up to 5dB performance gain. If the test is fulfilled with 4-AP full connection, the UE implementation and requirement will not be issues.

However, if connecting in 2-AP paired method, we observe that the performance measurement does not take the theoretical 3dB performance advantage from the AP connection. The performance gap to 2-RX AP appear about 2dB in Table 1. The UE is supposed to get the 3dB gain by combining the paired AP signals ideally. In our internal review, the rest of the legacy tests with a single BS and a single band conditions illustrated with the 3dB performance margin, while only the TM9 MU tests shows different observation. When an UE fulfils IRC tests in 2-AP paired connection, the gain from ideal combining is reduced. 
Observation 1 : Normal 4-RX AP UE in the tests makes up to 5dB performance gain. The 4-RX UE implementation should be properly evaluated without disadvantages from test methods.
Observation 2 : The expected 3dB gain from 2-AP paired connection is not achieved in the testcases. When an UE fulfils IRC tests in 2-AP paired connection, the gain from ideal combining is reduced. 

RAN4 has replaced all IRC type-A UE tests to fulfil the tests with 4-AP full connections. Although the 8.3.1.1 and 8.3.2.1A are not explicitly stated as IRC Type-A UE tests, it is known that IRC type of UE is the baseline RX in the MU scenarios. Therefore, we propose to utilize the full 4-RX AP connection method for 8.3.1.1 and 8.3.2.1A with a new requirement.
Proposal 1 : We propose to utilize the full 4-RX AP connection method for 8.3.1.1 and 8.3.2.1A which utilizes IRC type of baseline RX.
It does not cause any impact on the number of testcase. What we propose is about changing the test method and SNR requirement, since the legacy tests are anyhow applied on the 2-AP paired method. We believe that 4-RX AP full connection is more appropriate to these testcases. 
Observation 3: It does not cause any impact on the number of testcase. The proposal is about changing the test method and SNR requirement, since the legacy tests are anyhow applied on the 2-AP paired method.
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Figure 1 : TM9 Test 8.3.1.1 #2
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Figure 2 : TM9 Test 8.3.2.1A #2

3. Discussion on Test  8.3.1.1H and 8.3.2.1I               
We find that there is another TM9 MU tests and applicability rules between 8.3.1.1 (OCC2) and 8.3.1.1H (OCC4). It is also eIRC type UE test. The applicability rules are defined to apply either one of the tests.
· 8.3.1.1H              Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)

· 8.3.2.1I               Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)

Note 5:  The two UEs’ scrambling identities [image: image3.png]


 are set to 0 with OCC =4.

8.1.2.8          Applicability of performance requirements for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations

For a UE which supports DMRS enhancement (dmrs-Enhancements-r13 UE-EUTRA-Capability [7]), if corresponding tests specified in 8.3.1.1H Test 1 and 8.3.2.1I Test 1 are tested, the test coverage can be considered fulfilled without executing the tests specified in 8.3.1.1 Test 2 and 8.3.2.1A Test 2. For a UE which does not have DMRS enhancement capability, the test specified in in 8.3.1.1 Test 2 and 8.3.2.1A Test 2 should be used.
Since this is the eIRC type of UE tests, we propose to discuss together. Firstly we ask groups if replacing with full AP connection for the case.

Proposal 2 : We propose to study together 8.3.1.1H and 8.3.2.1I. Interested companies are encouraged to provide the results.

Test  8.3.1.1H and 8.3.2.1I Results are updated….
4. Conclusions

In this contribution, we provide our preference and observation about the 4-RX UE testcase 8.3.1.1 and 8.3.2.1A.
Observation 1 : Normal 4-RX AP UE in the tests makes up to 5dB performance gain. The 4-RX UE implementation should be properly evaluated without disadvantages from test methods.

Observation 2 : The expected 3dB gain from 2-AP paired connection is not achieved in the testcases. When an UE fulfils IRC tests in 2-AP paired connection, the gain from ideal combining is reduced. 

Proposal 1 : We propose to utilize the full 4-RX AP connection method for 8.3.1.1 and 8.3.2.1A which utilize IRC type of baseline RX.

Observation 3: It does not cause any impact on the number of testcase. The proposal is about changing the test method and SNR requirement, since the legacy tests are anyhow applied on the 2-AP paired method.

Proposal 2 : We propose to study together 8.3.1.1H and 8.3.2.1I. Interested companies are encouraged to provide the results.
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