
3GPP TSG-RAN WG4 Meeting #80
  R4-166587
Gothenburg, Sweden, 22 – 26 August, 2016


Source:
Nokia
Title:
On multi-node tests for LAA
Agenda item:
7.1.1
Document for:
Approval
1. Introduction
During last RAN4#79 held in Nanjing Way Forward [1] on LAA coexistence testing was agreed.  In that WF RAN4 agreed to define two classes of tests to verify LAA fair coexistence in unlicensed 5 GHz band:

· LBT tests: these are functional tests, which verify minimum requirements defined in 3GPP specifications. The LBT core requirements are already captured in TS 36.104 (Chapter 9) while the LBT tests will be defined in Chapter 9 of TS 36.141.
· Multi-node tests: this is a new class of test, which whose scope is to verify cross-technology coexistence, with emphasis on coexistence between LAA and Wi-Fi operating in the same spectrum. Multi-node tests will be captured in a new technical report, which will be developed by RAN4. 
Functional LBT test was agreed during that RAN4#79 meeting [2]. That test include downlink channel access test procedure in TS 36.141, which verify newly introduce functionalities: 

· Energy Detection (ED) threshold and detection accuracy,

· Testing Max Channel Occupancy Time (MCOT),

· Minimum Idle time.
In the last RAN Plenary #72 new SID was approved [3] for Multi-node tests for LAA. Outcome of this Study Item will be a Technical Report.
2. Discussion

2.1. Background
Multi-node tests represent additional tests in addition to the essential LBT tests. The LBT core requirements are already captured in Clause 9  of TS 36.104 specification. While the LBT mechanism essential tests are defined in conformance specification in Chapter 9 of TS 36.141. During design of multi-node test for LAA, unnecessary repetition of the tests or part of the tests, which are covered in Base Station conformance specification (TS 36.141), should be avoided.

In this section, we provide our further understanding of multi-node tests.
Agreed during last RAN4 meeting WF [1] contains following further agreements (compared to the previous RAN4 WF on LAA tests [4, 5]) related to multi-node tests:
· Tests should also cover Wi-Fi to LAA performance. This means that RAN4 will focus on symmetric tests, i.e. the impact from LAA to Wi-Fi and from Wi-Fi to LAA will be considered.

· Signal level at which the receiver victim will see the transmitter aggressor:
· It is agreed to test both below and above ED level (-72dBm/20MHz).
· The precise values to be considered in the tests are FFS.

· Metric:
· it is agreed to use “throughput” as criteria for Priority class 3 and VoIP traffic outage for Priority class 1.
· Number of stations in multi-node tests:
· It is agreed to use one UL node (UE/STA) connected to each DL node (eNodeB/AP).
· Priority classes:
· It is agreed to test only channel access priority class capabilities which are declared by the LAA node.
· It is agreed to test a maximum of two representative priority classes.
· Baseline reference for the test and passing criteria

· Several options for the definition of the reference baseline and the passing criteria were discussed but not agreement was reached.

· Further discussion is needed.

2.2. Throughput test
One of the essential test, which can be used to check impact of one system on the performance of another system is throughput test. For throughput test throughput degradation metric for multi-node tests is a reasonable parameter. It should be noted that main goal of multi-node tests is to ensure that cross technology coexistence in 5 GHz unlicensed band can be achieved.

Observation 1: Main goal of multi-node tests is to ensure that cross technology coexistence in 5 GHz unlicensed band can be achieved.

LAA to Wi-Fi throughput test can be done with the following steps:

· Step 1: Wi-Fi throughput in the presence of other Wi-Fi node should be used as the baseline (Wi-Fi baseline). 

For Step 1 is very important to have reliable Wi-Fi configuration which reflects commercial reality. Only such approach will ensure that multi-node tests are fair. Possibility of unfair design of any test should be minimize, both for Wi-Fi systems and for LAA system.
· Step 2: One Wi-Fi node is replaced by a LAA node. Wi-Fi node throughput is measured in the presence of LAA node (LAA to Wi-Fi). 
· Step 3: Throughput degradation (if any) can be determined from throughput results in Step 1 and Step 2.

WiFi to LAA throughput tests can be done with the following steps:

· Step 1: LAA throughput in the presence of other LAA node should be used as the baseline (LAA baseline). 

· Step 2: One LAA node is replaced by a Wi-Fi node. LAA node throughput is measured in the presence of Wi-Fi node (Wi-Fi to LAA). 

· Step 3: Throughput degradation (if any) can be determined from throughput results in Step 1 and Step 2.

In the above descriptions of following steps for throughput degradation test, key aspects is choosing appropriate, representing real life implementation of both Wi-Fi and LAA systems, which will assure fairness of the tests.
Moreover choosing appropriate implementation of both systems will be crucial for other than throughput tests.

Proposal 1: RAN4 should carefully choose appropriate implementations of Wi-Fi and LAA systems use in multi-node tests.
2.3. ED thresholds level for tests 

ED thresholds levels that can be used in multi-node tests are next crucial issues, which have direct influence on multi-node test fairness. Last meeting RAN4 agreed to use two different signal levels, which will be used to perform multi-node tests. It is agreed to use both below and above energy detection level, which is -72 dBm for LAA system. 
RAN4 should consider appropriate levels for interfering signal should take into account levels which will be used to perform test. Level above ED threshold can be use to verify basic functionality, while level below ED threshold can be use to verify special conditions where interfering signal level is below designed in 3GPP level for LAA.
Proposal 2: RAN4 should consider signal levels which will be used for multi-node test taking into account principles how testing systems were design.
3. Conclusion

In this contribution, we discuss we further discuss multi-node test aspects. We have following observation and proposals:
Observation 1: Main goal of multi-node tests is to ensure that cross technology coexistence in 5 GHz unlicensed band can be achieved.

Proposal 1: RAN4 should carefully choose appropriate implementations of Wi-Fi and LAA systems use in multi-node tests.
Proposal 2: RAN4 should consider signal levels, which will be used for multi-node test taking into account principles how systems were design.
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