[bookmark: _Toc193024528]3GPP TSG-RAN WG4 Meeting #88	R4-1811173
Gothenburg, Sweden, 20 - 24 Aug 2018


Title: 	Discussion on test applicability rule for 8Rx
Source: 	Huawei, HiSilicon
Agenda item:	6.12.2
Document for:	Discussion
Background
As per the approved new WI “UE requirements for LTE DL 8Rx antenna ports” [2] and WF [1], the applicability rule should be specified for 8Rx capable UEs:
· Considering the test coverage of 8Rx, test applicability rule is needed to define
· Define applicability rule of existing performance requirements for 8Rx capable UEs.

· Rank 2/4 SDR tests
· FFS applicability rule
In this contribution, we share our views about applicability rules for 8Rx.
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Performance requirements
For 8Rx performance requirements, some legacy tests can be reused using the applicability rule. The detailed applicability rule for demodulation tests and CSI tests should be considered. We start with analyzing the existing applicability rule for 4Rx and further discuss applicability rule for 8Rx.
Existing applicability rule for 4Rx
In current Spec, applicability rule of performance requirements for 4Rx capable UEs was defined:
[TS 36.101 section 8.1.2.6.1]
For 4Rx capable UEs all single carrier tests specified in 8.2 to 8.8 with 2Rx are tested on any of the 2 Rx supported RF bands by connecting 2 out of the 4Rx with data source from system simulator, and the other 2 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied.
For 4Rx capable UEs without any 2Rx RF bands, all single carrier tests specified in 8.2 to 8.8 with 2Rx are tested on any of the 4Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. Figure 8.1.2.6.1-1 shows an example of antenna connection for 4Rx UE in any one 4Rx supported RF band to perform a 2Rx performance test with antenna configuration as 2x2 without interference for information. The SNR requirements should be applied with 1.5 dB less than the number specified with 2Rx for test configuration with CRS-based TM and with 1.5 dB less than the number specified with 2Rx for test configuration with DMRS-based TM.
[TS 36.101 section 8.1.2.6.3]
For 4Rx capable UEs all single carrier tests specified in 8.10 with 4Rx are tested on any of the 4Rx supported RF bands by connecting all 4Rx with data source from system simulator.
There are two scenarios:
· Scenario1: on 2Rx supported RF bands for 2Rx performance requirements: connect 2 of 4 Rx antennas with zero input
· Scenario2: without support of 2Rx RF bands: connect all 4 Rx antennas to SS
For scenario 2, detailed antenna connection example is given as in Figure 1.


Figure 1: Antenna connection example for 2Rx tests with antenna configuration as 2x2 without interference (informative)

Considerations on applicability rule for 8Rx
For 8Rx, the similar methodology can be considered. There can be four scenarios:
· Scenario1: on 2Rx supported RF bands for 2Rx performance requirements: connect 6 of 8 Rx antennas with zero input
· Scenario2: on 4Rx supported RF bands for 4Rx performance requirements: connect 4 of 8 Rx antennas with zero input
· Scenario3: without support of 2Rx RF bands: connect all 8 Rx antennas to SS  as 2x2
· Scenario4: without support of 4Rx RF bands: connect all 8 Rx antennas to SS as 4x4
For scenario 3 and 4, the specific connection diagram can refer to the Figure 2, Figure 3 and Figure 4.


Figure 2: Antenna connection example for 2Rx tests with antenna configuration as 2x2 without interference for 8Rx capable UE



Figure 3: Antenna connection example for 4Rx tests with antenna configuration as 2x4 without interference


Figure 4: Antenna connection example for 4Rx tests with antenna configuration as 4x4 without interference

Proposal 1: Consider to reuse the similar methodology for 2Rx tests and use the connections shown in Figure 2, 3 and 4 for the existing 2x2, 2x4 and 4x4 test cases for 8Rx UE without support 2Rx and 4Rx RF bands.
SDR test
The applicability and test rules for SDR tests for 4Rx capable UEs in TS 36.101 section 8.1.2.3C can be used as reference and updated for 8Rx capable UEs as following:
UE with support of 8Rx RF bands is required to fulfil the specified SDR tests for 8Rx case.
For single carrier SDR tests, bandwidth and MIMO layer on one CC is determined by following procedure.
-	Select one band among all supported bands with bandwidth and MIMO layer on this band that leads to largest equivalent aggregated bandwidth among all bands supported by UE. Equivalent aggregated bandwidth is defined as
	

Where i is the carrier of CC i,  and  is MIMO layer  and bandwidth of CC .
-	When there are multiple sets of {bandwidth, MIMO layer} with same largest aggregated bandwidth, select one among sets with 8 layer CC. 
Proposal 2: Consider to use the above test applicability rule for 8Rx capable UE.
Proposals
In this contribution, we analyze test applicability rule for 8Rx and propose that:
Proposal 1: Consider to reuse the similar methodology for 2Rx tests and use the connections shown in Figure 2, 3 and 4 for the existing 2x2, 2x4 and 4x4 test cases for 8Rx UE without support 2Rx and 4Rx RF bands.
Proposal 2: Consider to use the following test applicability rule for 8Rx capable UE.
UE with support of 8Rx RF bands is required to fulfil the specified SDR tests for 8Rx case.
For single carrier SDR tests, bandwidth and MIMO layer on one CC is determined by following procedure.
-	Select one band among all supported bands with bandwidth and MIMO layer on this band that leads to largest equivalent aggregated bandwidth among all bands supported by UE. Equivalent aggregated bandwidth is defined as
	

[bookmark: _GoBack]Where i is the carrier of CC i,  and  is MIMO layer and bandwidth of CC .
-	When there are multiple sets of {bandwidth, MIMO layer} with same largest aggregated bandwidth, select one among sets with 8 layer CC. 
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