3GPP TSG RAN meeting #76









RP-171077
West Palm Beach, USA, June 5-8, 2017
Status Report to TSG

Agenda item:


10.2.1
	Work Item Name
	

	included in this status report
	Core part:
	No
	Perf. part:
	No
	Testing part:
	No

	Study Item Name
	Study on multi-node testing for LAA 

	Acronym
	FS_LTE_LAA_multinode_test 

	Unique ID
	720087


Source:
	Leading WG
	TSG RAN WG4

	Rapporteur
	Name
	CHEN, Steven; RAHMAN, Imadur; PAPALEO, Marco

	
	Company
	Huawei; Ericsson; Qualcomm

	
	Email
	steven.chen@huawei.com; imadur.rahman@ericsson.com; mpapaleo@qti.qualcomm.com


1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	72
	WI/SI started
	RP-161197
	0%
	Dec.16
	
	

	73
	RP-161671
	RP-161672
	10%
	Dec.16
	
	

	74
	RP-162143
	RP-162144
	30%
	March 17
	
	

	75
	RP-170301
	RP-162144
	[95%]
	June 17
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip.
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


XXX %








RAN4 Perf. part:

XXX %








RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



[95] %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

XXX%










RAN WG2:

XXX%










RAN WG3:

XXX%











RAN WG4:

[95] %










RAN WG5:

XXX%










RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



June 17
which is:
RAN #76
The Core part WI is planned to be 100% complete in:


<e.g. March 17>
which is:
RAN #XX
The Performance part WI is planned to be 100% complete in:
<e.g. March 17>
which is:
RAN #XX
The Testing part WI is planned to be 100% complete in:

<e.g. March 17>
which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No


If you answered No:
Then please remove the Excel file from the zip file of this status report.
If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN4#82bis
There were extensive discussion on RX levels, SIR, test cases based on proposals in several contributions [1-4]. However, there was disagreement on the SIR level of 0dB and the mixed traffic test case. 

Some data and observations based on previous testing experience were provided in [5-8].
A WF was agreed in [8], in which open issues including RX level, SIR, test cases, and evaluation metrics would be further studied. As such, TPs [9-13] were noted.
RAN4#83
The discussion at this meeting was focused on how to progress the open issues. Agreements were made in the following aspects:

1. General agreements

· RAN4 tests in TR 36.789 provides an overall evaluation methodology rather than a specific pass/fail criteria
· This document aims to provide an evaluation methodology for multi-node coexistence between Rel-13 LAA BSs and other wireless systems
2. Receiver signal levels and SIR
· Configuration with low RSSI and low SIR to be listed in the TR 
· All the configurations below are recommended for testing. Which configuration(s) is(are) to be tested and how to interpret the significance is based on specific deployment scenario. 
	Intefering Links between DL nodes
	Wanted Signal Links
	Interfering Links 
between DL and UL nodes
	

	
	
	
	

	Link A-B
	Link A-C
	Link B-D
	Link A-D
	Link B-C
	Note

	-67dBm/20MHz
	-57dBm/20MHz
	-57dBm/20MHz
	-67dBm/20MHz
	-67dBm/20MHz
	SIR = 10dB

	-67dBm/20MHz
	-67dBm/20MHz
	-67dBm/20MHz
	-67dBm/20MHz
	-67dBm/20MHz
	SIR = 0dB

	-80dBm/20MHz
	-70dBm/20MHz
	-70dBm/20MHz
	-80dBm/20MHz
	-80dBm/20MHz
	SIR = 10dB

	-80dBm/20MHz
	-80dBm/20MHz
	-80dBm/20MHz
	-80dBm/20MHz
	-80dBm/20MHz
	SIR = 0dB


3. Device selection criteria 
· Wi-Fi alliance certified devices
4. Traffic type selection: 

· mixed traffic type in aggressor link is considered
5. Details about evaluation criteria:

· Normalized throughput is considered as a metric for the throughput tests

· A CDF curve of the performance metric is part of the evaluation criteria

· 50% is the most relevant point for performance comparison. Other points, e.g. 25% and 75% could be considered
6. The following open items should be agreed by email discussions:

· For the metric of the outage test one of the following metrics should be selected:

· Option 1: Delay and Jitter

· Option 2: MOS score with the precise MOS function to be provided

· It should be decided whether to disable discontinuous transmissions on the Wi-Fi AP or LAA BS (such as LAA DRX, 802.11 Power Save, background scanning etc.) and whether devices shall run the most recent vendor-supplied firmware

· The minimum number of devices which should be used to define the baseline (e.g. [10] APs and [10] STAs to create the Wi-Fi to Wi-Fi baseline)

7. Email discussion needs to be finalized by 05/26/2017

8. The outcome of the email discussion agreements should be capture in the TP to TR 36.789 submitted to RAN #76
All the above agreements were captured in [14]. 

The updated TR was approved in [15].

2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
· Baseline test setup

· Basic throughput and outage test procedure
· Receiver signal levels and SIR
· Device selection criteria 

· Details about evaluation criteria
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx

2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
· Metric for outage test
· Whether to disable discontinuous transmissions on the Wi-Fi AP or LAA BS (such as LAA DRX, 802.11 Power Save, background scanning etc.) and whether devices shall run the most recent vendor-supplied firmware

· The minimum number of devices which should be used to define the baseline

· Finalization of the TR [RAN4]
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx

3.
References

NOTE:
This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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[1] R4-1703339
Remaining issues in multi-node tests
Broadcom, HPE, CableLabs, Brocade
[2] R4-1703960
Test signal levels below ED and pass/fail criteria for multi-node tests for Rel-13 LAA
Ericsson, Nokia, Huawei
[3] R4-1703835
Traffic test cases related to multi-node tests for Rel-13 LAA
Ericsson, Qualcomm, Nokia, Huawei

[4] R4-1703874
General observations on multi-node tests
Qualcomm, Ericsson, Nokia, Huawei

[5] R4-1704002
Wi-Fi baseline scenario test results
Nokia, Alcatel-Lucent Shanghai Bell
[6] R4-1703837
Experience and Learnings from multi-node coexistence tests
Ericsson
[7] R4-1703977
Wi-Fi / LTE Coexistence Test Reliability
Wi-Fi Alliance, AT4 Wireless
[8] R4-1704409
WF on multi-node testing
Qualcomm, Ericsson, Huawei, HiSilicon, Nokia, Alcatel-Lucent Shanghai Bell, US Cellular, Skyworks, AT&T, T-Mobile USA, Verizon, Vodafone, Deutsche Telekom, Broadcom
[9] R4-1703574
TP for 36.789: On the need for inclusion of future Wi-Fi system
Huawei, Ericsson, Qualcomm, Nokia
[10] R4-1703575
TP for 36.789: Updates on section 5 and 6.1
Huawei, Ericsson, Qualcomm, Nokia
[11] R4-1703836
TP for TR 36.789 v0.0.4: Tools and approach for Multi-node tests
Ericsson, Qualcomm, Nokia, Huawei
[12] R4-1703356
TP for TR 36.789 v0.0.4: Test Metrics for Multi-Node Testing (Section 6.1.3)
HPE, Broadcom, CableLabs, Brocade
[13] R4-1703875
TP for TR 36.789: update on section 6.2
Qualcomm Incorporated, Huawei, Ericsson, Nokia

RAN4#83
[14] R4-1706224
WF on Multi-node test
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Qualcomm, Ericsson, Huawei, HiSilicon, Nokia, Alcatel-Lucent, Shanghai Bell, Verizon, AT&T, US Cellular, Vodafone, Orange, Skyworks, Samsung, T-Mobile USA, MediaTek, Broadcom, Blackberry, CableLabs, Brocade, Blackberry
[16] R4-1705822
Unresolved issues in multi-node tests
Broadcom
[17] R4-1705823
Wi-Fi LTE Coexistence Testing at Test laboratories

Wi-Fi Alliance
[18] R4-1705824
Considerations for Orthogonal Test Design for the LBT Algorithm

Wi-Fi Alliance
[19] R4-1705089
Traffic test cases related to multi-node tests for Rel-13 LAA
Ericsson, Qualcomm, Huawei, Nokia
[20] R4-1705090
TP for TR 36.789 v0.0.4: Tools and approach for Multi-node tests
Ericsson, Qualcomm, Huawei, Nokia
[21] R4-1705179
TP for 36.789: On the need for inclusion of future Wi-Fi system
Huawei, Ericsson, Qualcomm, Nokia
[22] R4-1705180
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v04.74
28.10.2016

minor adaptations for RAN #74

v04.73
01.09.2016

adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)

v04.72
26.05.2016

adaptations for RAN #72 (introduction of NR & GERAN TUs)

v04.71
10.02.2016

minor adaptations for RAN #71

v04.70
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minor adaptations for RAN #70
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minor adaptations for RAN #69
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minor adaptations for RAN #68
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minor adaptations for RAN #66
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minor adaptations for RAN #65
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minor adaptations for RAN #64
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restructuring for RAN #63 to cover Core & Perf. in one doc file
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section 1.2.3 adapted for RAN #62

v03
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section 1.2.3 added on time budget
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history added, some spelling corrections
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