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1   Background
As per the approved WF [1~2], the applicability rules for 2Rx and 4Rx performance requirements for 8Rx capable UEs were agreed but with the open case about the 8Rx capable UEs without any 2Rx supported RF bands for both control channel and data channel, the applicability rule for rank 2/4 SDR tests and applicability rule and antenna connection for CA tests:

· Scenario3: For 8Rx capable UEs without any 2Rx supported RF but with 4Rx supported RF bands, all single carrier tests specified in 8.2 to 8.8 with 2Rx are tested on 

· Option 1: Any of the 4Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna as 2x2 or 4x2

· Option 2: Any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna as 2x2 or 4x2

· SDR test applicability rule
· Option1: Follow the 4Rx approach with the consideration of a scaling factor; e.g.
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where N is number of CCs, R; € {2,4, 8]}, B; € {5,10,15,20}is MIMO layer, bandwidth of CC i, and
" ar; 2,4 and a(R;) = [0.75] for. 8.





· Other options not precluded
In this contribution, we share our views about the applicability rules for those open items of demodulation performance for PDSCH and control channel, SDR tests and CA tests.
2   Discussion

2.1   Applicability rule for single carrier performance requirements
For 8Rx single carrier performance requirements, some legacy tests defined for 2Rx and 4Rx can be reused for 8Rx capable UE by defining the corresponding applicability rules like did for 4Rx. Most of the test applicability rules for performance requirements were agreed, here we give the specific antenna connection diagrams to make more intuitive feeling.
For single carrier cases for 8Rx capable UEs, the following scenarios maybe exist:

· Case1: with both 2Rx and 4Rx supported RF bands

· Case2: without 2Rx supported RF bands but with 4Rx supported RF bands

· Case3: with 2Rx supported RF bands but without 4Rx supported RF bands

· Case4: without both 2Rx and 4Rx supported RF bands, i.e. with only 8Rx supported RF bands
	Antenna port# in the supported RF bands
	2Rx
	4Rx
	8Rx

	Case1
	√
	√
	√

	Case2
	×
	√
	√

	Case3
	√
	×
	√

	Case4
	×
	×
	√


RAN4 has reached agreements about the applicability rules for Case 1, Case 3 and Case 4, but for Case 2, all single carrier tests specified in 8.2 to 8.8 with 2Rx are tested on any of the 4Rx supported RF bands or 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna as 2x2 or 4x2 is still open for both PDSCH and control channel.
Some company think that running 2Rx test on 4Rx band instead of 8Rx band can ensure the UE performance under test is closer to requirements defined for 2Rx and not put more relaxation compared to theoretical SNR gain (3dB1.5dB versus 6dB3dB), and also make the real connections simpler during the test, the other companies think that running 2Rx test on 4Rx band is much more similar as 4Rx test instead of 8Rx test, from 8Rx test point of view, it is better to running 2Rx test on 8Rx supported RF bands as much as possible.

Proposal 1: Running 2Rx tests specified in sections 8.2 to 8.8 on supported 8Rx RF band instead of supported 4Rx RF bands for 8Rx capable UE without support of 2Rx RF bands.

For the existing test cases with antenna configuration of 2x2 or 4x2 for 2Rx tests and 2x4 or 4x4 for 4Rx tests for PDSCH, generally the specific connection diagram can follow the 4Rx approach and companies have reached common understanding about this in previous meetings, it will be captured in our company CR for 8Rx[3].
For the connection diagram for control channel, as per the agreements in RAN4#88 meeting [2], 8Rx-capable UEs are not mandated to use 8Rx for the demodulation of the control channels, consider that UE’s PDCCH demodulation uses only 4Rx, Rx antenna 0-3, the performance requirements for 4Rx are applied, when testing 2Rx tests, as stated in [4], to ensure the full rank channel after fading duplication, the following connection diagram example is proposed, from our point of view, we are ok for this proposal.
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Figure 1: Antenna connection example for 2Rx tests with antenna configuration as 2x2 for 8Rx capable UE control channel tests [4]
Proposal 2: Consider to adopt the connections diagrams shown in Figures 1~2 for the existing 2x2, 4x2, test cases for 8Rx capable UE without support of 2Rx RF bands for control channel test.
2.2   Applicability rule for CA performance requirements
For 8Rx CA performance requirements, some legacy tests defined for 2Rx and 4Rx can be reused for 8Rx capable UE by defining the corresponding applicability rules like did for 4Rx. 
For the existing CA tests specified in 8.2 to 8.8 with 2Rx are tested with 8Rx capable UEs, same applicability rules about the CA configurations and CA bandwidth combination set selection defined in 8.1.2.3 are applied.
· Within the CA/DC configuration if any of the PCell and/or the SCells and/or PSCells is a 2Rx supported RF band, the antenna connection should follow the same method as defined in 8.1.2.12.1 for single carrier tests on any of the 2Rx supported RF bands, with the same requirements specified with 2Rx applied. 

· Within the CA configuration if any of the PCell and/or the SCells and/or PSCells is a 4Rx supported RF band, the antenna connection should follow the same as defined in 8.1.2.12.1 for single carrier tests on any of the 4 Rx supported RF bands, with the SNR requirements applied with 1.5dB less than the number specified with 2Rx.

· Within the CA configuration if any of the PCell and/or the SCells and/or PSCells is an 8Rx supported RF band, the antenna connection should follow the same as defined in 8.1.2.12.1 for single carrier tests on any of the 8Rx supported RF bands, with the SNR requirements applied with 3.0dB less than the number specified with 2Rx.
For the existing CA tests specified in 8.13 with 4Rx are tested with 8Rx capable UEs, same applicability rules about the CA configurations and CA bandwidth combination set selection defined in 8.1.2.6.5 are applied.
· Within the CA/DC configuration if any of the PCell and/or the SCells/PSCell is a 2Rx supported RF band, the antenna connection should follow the same method as defined in 8.1.2.12.1 for single carrier tests on any of the 2Rx supported RF bands, with the same requirements specified with 2Rx applied. 
· Within the CA/DC configuration if any of the PCell and/or the SCells is a 4Rx supported RF band, the antenna connection should follow the same method as defined in 8.1.2.12.1 for single carrier tests on any of the 4Rx supported RF bands, with the same requirements specified with 4Rx applied. 
· Within the CA configuration if any of the PCell and/or the SCells and/or PSCells is an 8Rx supported RF band, the antenna connection should follow the same as defined in 8.1.2.12.1 for single carrier tests on any of the 8Rx supported RF bands, with the SNR requirements applied with 1.5dB less than the number specified with 4Rx.
For the new CA tests to be specified with 8Rx, same logic as 2Rx and 4Rx CA tests can be reused.
· Within the CA configuration if any of the PCell and/or the SCells and/or PSCells is an 8Rx supported RF band, the antenna connection should follow the same as defined in 8.1.2.12.1 for single carrier tests on any of the 8Rx supported RF bands, with the same requirements specified with 8Rx applied.
Proposal 3: Agree the applicability rules for 8Rx CA performance requirement stated above.
2.3   Applicability rule for SDR test
Generally, the approach to define 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 accordingly if necessary. Follow the logic used in [5], we can know the FRCs used for 2-layer and 4-layer for 256QAM with 10MHz CBW are R.68-2 FDD and R.68-4 FDD respectively, the peak data rate ratio of 4Rx compared to 2Rx is about 84.4016/44.816 = 1.88, i.e. about 2x.

Now for 8Rx, if we choose MCS 22 as per our simulation results, the corresponding peak data rate of 8Rx compared to 2Rx is about 135.8552/44.816 = 3; the peak data rate of 8Rx compared to 4Rx is about 135.8552/84.4016 = 1.6. So the suggested scaling factor a = 0.75 is taken into account for 256QAM SDR test for 8Rx is reasonable.
Considering the maximum TBS received within a TTI as defined in TS 36.306, the aggregated bandwidth of the selected combination should not lead to exceed the capability of the category UE under test, so we propose the following applicability rule for 8Rx SDR test:
UE with support of 8Rx RF bands is required to fulfil the specified SDR tests for 8Rx case.

For single carrier or CA SDR tests, CA configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure.

· Select the set(s) of  {CA configuration, bandwidth combination, MIMO layer} among all the supported CA configurations that leads to the largest equivalent aggregated bandwidth which does not cause the transport block bits within a TTI to exceed the capability of the category of UE under test when the defined reference channel applies on each CC. The equivalent aggregated bandwidth is defined as
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The procedure applies also for single carrier using operating band instead of CA configuration, and bandwidth instead of bandwidth combination.
Proposal 4: Consider to adopt the above SDR test applicability rule for 8Rx capable UE.
3   Proposals
In this contribution, we analyze test applicability rule for 8Rx and propose that:
Proposal 1: Running 2Rx tests specified in sections 8.2 to 8.8 on supported 8Rx RF band instead of supported 4Rx RF bands for 8Rx capable UE without support of 2Rx RF bands.

Proposal 2: Consider to adopt the connections diagrams shown in Figures 1~2 for the existing 2x2, 4x2, test cases for 8Rx capable UE without support of 2Rx RF bands for control channel test.
Proposal 3: Agree the applicability rules for 8Rx CA performance requirement stated above.
Proposal 4: Consider to adopt the above SDR test applicability rule for 8Rx capable UE.
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