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1
Introduction

The 4Rx antenna ports feature was added in RAN5 as part of Release 13 work item UE Conformance Test Aspects – Rel-13 LTE DL 4 Rx antenna ports. One of the core sections introduced by this work item is the “Principle of testing” section. This section establishes the way forward on 2Rx and 4Rx band selection. 

It is our understanding that this section could be further clarified to remove some ambiguity. This discussion paper proposes adding such a clarification in 36.521-3 [1] section 3A.4.1. This section is derived from its core specification 36.133 [2] section A.3.8.1.2.
2
Discussion
This discussion targets 36.133 section A.3.8.1.2 and its corresponding 36.521-3 section 3A.4.1.2. Both sections of the respective RAN4 and RAN5 specifications are affected by it and are henceforth treated indistinctly.

Quoting the current 36.521-3 section 3A.4.1.2 we have:
“For 4RX capable UEs supporting at least one 2RX band, the, all single carrier tests specified in section 4 to 8 shall be tested on any band where 2RX is supported with the antenna connection specified in 3A.4.1.2.3. For single carrier tests specified in section 9, all tests shall be tested with the antenna connection specified in 3A.4.1.2.3 for bands where 2RX is supported, and the antenna connection specified in 3A.4.1.2.4 for bands where 4RX is supported.”
According to this statement, if a UE supports only one 2Rx band then all Single Carrier test cases in sections 4 to 8 in the entire specification are to be tested on a 2Rx band. However, although that unique 2Rx band belongs to one given frame structure, the current wording in the spec could be interpreted to mean that that the other frame structures also need to be enforced to be run in 2Rx. This could happen even in the case where all bands of other frame structures are 4Rx.

This issue can be illustrated with the following example:

· UE supports the following bands:

· FDD: Band 2 (2Rx), Band 4 (4Rx)

· TDD: Band 41 (4Rx)

· The user wants to run a test in Band 41 (4Rx band)

· From 36.521-3 section we have:
“For 4RX capable UEs supporting at least one 2RX band, the, all single carrier tests specified in section 4 to 8 shall be tested on any band where 2RX is supported”


· Without prior knowledge of the way the tests are defined, the user can literally read this section as follows:

· Does the UE support at least on 2Rx band? Yes, it does.
· Then all single carrier tests are to be run in 2Rx

· Therefore, the user can understand that this Band 41 test is to be run in 2Rx
· Since the UE does not support Band 41 in 2Rx (and neither other TDD 2Rx band), the test will be declared N/A

As we know, test cases are independently defined for each frame structure, and therefore the common interpretation is that the 2Rx band determination is done on a frame structure basis. However, some prior knowledge is required to read this section properly, otherwise it can be ambiguous. The specification reader needs to know that the different test cases are independently defined for each frame structure. We understand that a specification shall be written so that no prior knowledge is assumed and therefore it can be univocally interpreted.
We propose to add clarification via a note in TS 36.521-3 to address this potential ambiguity. The proposal is as follows:
< start of changes >

3A.4.1.2
Principle of testing

3A.4.1.2.1
Single carrier tests

For 4RX capable UEs supporting at least one 2RX band (see note), the, all single carrier tests specified in section 4 to 8 shall be tested on any band where 2RX is supported with the antenna connection specified in 3A.4.1.2.3. For single carrier tests specified in section 9, all tests shall be tested with the antenna connection specified in 3A.4.1.2.3 for bands where 2RX is supported, and the antenna connection specified in 3A.4.1.2.4 for bands where 4RX is supported.

For 4RX capable UEs which do not support any 2RX band (see note), all tests specified in sections 4 to 9 shall be tested using the antenna connection specified in section 3A.4.1.2.4. For radio link monitoring tests, the SNR levels are modified according to table 3A.4.1.2.1-1 and table 3A.4.1.2.1-2.
Note: The band capability of the 4Rx UEs and corresponding test case applicability needs to be determined separately per frame structure {FDD, TDD, FS3}
Table 3A.4.1.2.1-1: Modified parameters for RLM out of sync testing with 4 RX antenna connection

	Test case
	SNR during T3 (dB)

	
	Test 1
	Test 2
	Test 3
	Test 4

	7.3.1_1
	-17
	-17
	-15
	-15.7

	7.3.3_1
	-16.6
	-16.7
	-14.8
	-15.4

	7.3.5_1
	-15.7
	-17
	N/A
	N/A

	7.3.7_1
	-15.4
	-16.6
	N/A
	N/A

	7.3.9_1 (cell 1)
	Note 1
	N/A
	N/A
	N/A

	7.3.10_1 (cell 1)
	Note 1
	N/A
	N/A
	N/A

	7.3.13_1 (cell 1)
	Note 1
	N/A
	N/A
	N/A

	7.3.14_1 (cell 1)
	Note 1
	N/A
	N/A
	N/A

	7.3.17_1 (cell 1)
	Note 1
	N/A
	N/A
	N/A

	7.3.18_1 (cell 1)
	Note 1
	N/A
	N/A
	N/A

	7.3.23_1
	-15.7
	N/A
	N/A
	N/A

	Note 1:
For 4Rx capable UEs without any 2Rx supported RF bands, this test can be skipped.
Note 2:      Note 1 applies to RF bands of the same frame structure under test {FDD, TDD, FS3}


Table 3A.4.1.2.1-2: Modified parameters for RLM out of sync single carrier testing with 4 RX antenna connection

	Test case
	SNR during T3 (dB)
	SNR during T4 (dB)

	
	Test 1
	Test 2
	Test 1
	Test 2

	7.3.2_1
	-14
	-15.7
	-9.9
	-10.8

	7.3.4_1
	-14.8
	-15.4
	-9.9
	-10.8

	7.3.6_1
	-17
	N/A
	-12.2
	N/A

	7.3.8_1
	-16.6
	N/A
	-12.6
	N/A

	7.3.11_1 (cell 1)
	Note 1
	N/A
	Note 1
	N/A

	7.3.12_1 (cell 1)
	Note 1
	N/A
	Note 1
	N/A

	7.3.15_1 (cell 1)
	Note 1
	N/A
	Note 1
	N/A

	7.3.16_1 (cell 1)
	Note 1
	N/A
	Note 1
	N/A

	7.3.19_1 (cell 1)
	Note 1
	N/A
	Note 1
	N/A

	7.3.20_1 (cell 1)
	Note 1
	N/A
	Note 1
	N/A

	7.3.21_1 (cell 1)
	Note 1
	N/A
	Note 1
	N/A

	7.3.22_1 (cell 1)
	Note 1
	N/A
	Note 1
	N/A

	7.3.24_1
	-15.7
	N/A
	-10.8
	N/A

	7.3.25_1
	-15.7
	N/A
	-10.8
	N/A

	Note 1:
For 4Rx capable UEs without any 2Rx supported RF bands, this test can be skipped.
Note 2:      Note 1 applies to RF bands of the same frame structure under test {FDD, TDD, FS3}


< end of changes >

Proposal: RAN5 to discuss and agree on the proposed text addition above in TS 36.521-3 as the way forward.
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Proposal
Proposal: RAN5 to discuss and agree on the proposed text addition above in TS 36.521-3 as the way forward.
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