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1. Introduction
In RAN4 #78bis, RAN4 discussion still remained in unclear direction regarding 4RX CA and SDR tests. Up to Rel-13, there exists a few core features to achieve high data rates, the CA tests is regarded in the basic test scope. Although the CA tests is regarded in the basic test scope, there was a concern on the test complexity. In [1], consideration options are given as
· 4-RX SDR Test
· Consider a new CA SDR test applicability rule for UE with mixed 2 layer and 4 layer support. 
· Convert each of 4 layer CC to two 2 layer CCs. Number of CCs and aggregated bandwidth are changed increased by the conversion. 
· Reuse existing CA SDR test applicability rule to select CA configuration/bandwidth combination.
· 4-RX CA Performance Test
· 4-RX CA Test configuration is based on 2-RX legacy Test.
· Baseline RX for Rel-13 CA tests
· Option 1 : MMSE-MRC
· Option 2 : MMSE-IRC
Since this meeting is the last TU, RAN4 also has to discuss further how to finish the left 4-RX demodulation tests.

· Option 1 : Continue the ongoing Rel-13 WI to include 4Rx CA tests with minimum scope. 
· Option 2: Postpone the 4Rx CA tests for both normal demodulation tests and SDR tests into a new WI in next release. Rel-14 CA tests will be applied to Rel-13 UE release independent manner. 
2. SDR CA Test 
If Rel-13 UE won’t have CA tests, then simply there is no way to test the maximum data rate of the Rel-13 UE. In our view, this looks quite awkward, since we thought that the 4-RX UE feature is one of important features effectively to achieve high data rates.
 Based on the application rules in [1], we see a possible way that the SDR tests can be applied by modifying the existed 2-RX SDR tests, while the CA performance tests will be controversial due to the baseline detector for CA performance study. As we observed in the last meeting discussion, it takes intensive discussion to reach to a consensus across the companies’ preferences on the baseline RX. 

·  Option 1 : Continue the ongoing Rel-13 WI to include 4Rx CA tests with minimum scope. 
· Option 2: Postpone the 4Rx CA tests for both normal demodulation tests and SDR tests into a new WI in next release. Rel-14 CA tests will be applied to Rel-13 UE release independent manner. 
In the last 4-RX meeting, we hopefully reach to agreements as much as possible RAN4 can do. Since SDR tests are relatively less controversial comparing to CA performance tests, RAN4 can exit the Rel-13 4-RX UE WI with SDR test introduction, but CA performance test will be to be discussed further in the next discussion phase.
Anyhow, there is no time to discuss about performances of 4-RX CA usecases. Realistically, it is impossible to finish the WI without extending additional TU. Since adding TU is RAN plenary decision, we accept the reality that Rel-13 CA performance tests may not be introduced, and it may or may not discussed in Rel-14 also based on RAN plenary decision.

Proposal 1 : Discuss 4-RX CA performance tests in the next discussion phase based on RAN plenary decision. 
In the meantime, SDR tests have been discussed intensively during the last discussions, and overall directions have been made through the discussions. Although MCS selection may become controversial again, we expect that SDR tests possibly be wrapped up if all companies’ agrees to the SDR test application rule in [1].

Initially, the test complexity was the concern, however the test complexity can be resolved by the SDR application principle in [1].
Proposal 2 : We agree to make the application rules captured in the WF [1]. We prefer to finish at least SDR CA tests discussion in Rel-13 4-RX UE WI.

SDR tests also needs to be carefully reviewed about CA usecases with mixed 2-MMIO layer and 4-MIMO layers. If a maximum data rate of an UE cat is only implemented with CA usecases with mixed 2-MMIO layer and 4-MIMO layers, a SDR test is required for such cases. 
4-MIMO layers SDR CA tests 

In Rel-13 UEs, the maximum data rate of the Rel-13 UE cat reaches up to 1Gbps, of which basic strategy is to use 5 CA + 2 layers. When taking the limit of max 1Gbps,  4-MIMO layers + 2-CA + 256QAM achieves 800Mbps, and 4-MIMO layers  + 3-CA + 64QAM achieves 900Mbps as shown table 1. Therefore, testcases with the target data rate can be considered {2-CA for 256QAM} and {3-CA for 64QAM} with priority in Rel-13. In other words, if considering more CCs than those, the maximum data rate is exceeded more than 1Gbps. In a case that a company wants to work on beyond 1Gbps SDR tests, RAN4 can discuss at their request. 
Table 1: Maximum data rate achieved by CA, MIMO layers, QAM combination
	
	1-CA
	2-CA
	3-CA
	4-CA
	5-CA

	2-layers /  64QAM
	150Mbps
	300Mbps
	450Mbps
	600Mbps
	750Mbps

	2-layers / 256QAM
	200Mbps
	400Mbps
	600Mbps
	800Mpbs
	1Gbps

	4-layers /  64QAM
	300Mbps
	600Mbps
	900Mbps
	1.2Gbps
	1.5Gbps

	4-layers / 256QAM
	400Mbps
	800Mbps
	1.2Gbps
	1.6Gbps
	2Gbps


Proposal 3 : A single CC and 2-CA SDR tests are required for Rel-13 4-RX UE. 256QAM with 4-layers targets at 800Mbps (Cat. 15), and 64QAM with 4-layers targets at 600Mbps (Cat. 11,12). 
The bandwidth combinations are considered same as the lower layer SDR tests in TS36.101 chapter 8.7. Therefore, we propose to adopt 256QAM + 4-layer SDR tests and 64QAM + 4-layer SDR test in Table 2. RAN4 has agreed to use MCSes to construct FRC tables for the SDR tests as below.
Proposal 4 : Construct FRC based on 
· MCS26 for 256QAM 
· MCS27 for 64QAM 
3. Conclusions

In this contribution, we provide legacy SDR test application rules and new test preferences on 4-RX SDR test introduction. 
Proposal 1 : Discuss 4-RX CA performance tests in the next discussion phase based on RAN plenary decision. 

Proposal 2 : We agree to make the application rules captured in the WF [1]. We prefer to finish at least SDR CA tests discussion in Rel-13 4-RX UE WI.

Proposal 3 : A single CC and 2-CA SDR tests are required for Rel-13 4-RX UE. 256QAM with 4-layers targets at 800Mbps (Cat. 15), and 64QAM with 4-layers targets at 600Mbps (Cat. 11,12).
Proposal 4 : Construct FRC based on 
· MCS26 for 256QAM 
· MCS27 for 64QAM 
Reference

[1] R4-163043,  “4RX SDR, CA Test”, RAN WG4 meeting #78bis, San José Del Cabo, México, April, 2016
8
1

