Page 1



3GPP TSG-RAN4 Meeting #78bis
Tdoc (
 R4-162273
San Jose del Cabo, Mexico, 11 - 15 April 2016
Title:





Test equipment complexity up to Rel-13
Source:


Anritsu
Agenda Item:


6.14.1
Document for:


Discussion
1.
Introduction
Test equipment complexity was discussed in R4-151521 [9] and R4-157120 [10] at RAN4#74bis in Rio and at RAN4#77 in Anaheim. As the Rel-13 Work items have progressed since then, it is useful to re-assess based on recent information. 
As before, this Tdoc considers four related aspects of complexity:

· Number of E-UTRA carriers

· Number of other RAT carriers

· Number of UE Rx antenna ports

· Number of faded paths
2. Rel-10
Main Work Items considered were earlier releases, 2 DL CA and eICIC. Other Rel-10 and earlier work items are not expected to affect the overall maximum requirement. 
The requirements and test cases listed below are those that affect the overall maximum requirement. It is recognised that “pure UTRA” or “pure GSM” test cases need more UTRA carriers or GSM carriers than stated here, but this analysis is primarily concerned with E-UTRA and Inter-RAT test cases that originate in E-UTRA. 
Table 1: Most demanding requirements and Test cases up to Release 10  

	Work Item
	Requirement
	# E-UTRA Carriers
	# other RAT Carriers
	# UE Rx antennas
	# faded paths

	Rel-8
	TS 36.133: A.8.11.1, A.8.11.2 
Antenna configuration 1 x 2

2 faded carriers + 1 static carrier
	3
	0
	2
	4

	Rel-8
	TS 36.133: A.8.11.3, A.8.11.4
Antenna configuration 1 x 2

2 faded carriers + 1 static carrier
	2
	1 UTRA
	2
	4

	Rel-9
	TS 36.133: A.8.11.5, A.8.11.6
Antenna configuration 1 x 2

2 faded carriers + 1 static carrier
	2
	1 GSM
	2
	4

	Rel-10
	TS 36.101: 9.3.2.2.2, 9.4.1.3.2, 9.4.2.3.2

Antenna configuration 8 x 2

1 faded carrier
	1
	0
	2
	16

	2 DL CA
	TS 36.101: 8.4.1.4.3, 8.4.2.4.3

Antenna configuration 4 x 2

2 faded carriers
	2
	0
	2
	16

	2 DL CA
	TS 36.133: A.8.20.1, A.8.20.2
Antenna configuration 1 x 2

3 faded carriers
	3
	0
	2
	6

	2 DL CA
	TS 36.133: A.8.20.3, A.8.20.4
Antenna configuration 1 x 2

3 faded carriers
	2
	1 UTRA
	2
	6

	Maximum requirement
	
	3
	1 UTRA
1 GSM
	2
	16


Rel-10 requires:

· 3 E-UTRA carriers

· 1 UTRA carrier, 1 GSM carrier

· 2 UE Rx antenna ports

· 16 faded paths
3. Rel-11
Main additional Work Items considered were feICIC, Type A interference rejection receivers, CoMP and EPDCCH. Other Rel-11 work items are not expected to affect the overall maximum requirement. 
The requirements and test cases listed below are those that could affect the overall maximum requirement. 
Table 2: Most demanding requirements and Test cases introduced by Release 11  

	Work Item
	Requirement
	# E-UTRA Carriers
	# other RAT Carriers
	# UE Rx antennas
	# faded paths

	feICIC
	TS 36.101: 8.2.1.2.3A, 8.2.1.3.4, 8.2.1.4.1C, 8.2.2.2.3A, 8.2.2.3.4, 8.2.2.4.1C, 8.3.1.1.B, 8.3.2.1C, 8.4.1.2.4, 8.4.2.2.4, 8.5.1.2.4, 8.5.2.2.4
Antenna configuration 2 x 2

3 faded cells on 1 carrier
	1
	0
	2
	12

	feICIC
	TS 36.101: 9.5.4.1, 9.5.4.2
Antenna configuration 2 x 2

3 faded cells on 1 carrier
	1
	0
	2
	12

	feICIC
	TS 36.133: A.7.3.17, A.7.3.18, A.7.3.19, A.7.3.20, A.7.3.21, A.7.3.22
Antenna configuration 2 x 2

3 faded cells on 1 carrier
	1
	0
	2
	12

	Adv Rx Type A
	TS 36.101: 8.2.1.2.4, 8.2.1.4.1B, 8.2.2.2.4, 8.2.2.4.1B
Antenna configuration 2 x 2

3 faded cells on 1 carrier
	1
	0
	2
	12

	Adv Rx Type A
	TS 36.101: 8.3.1.1A, 8.3.2.1B
Antenna configuration 4 x 2

2 faded cells on 1 carrier
	1
	0
	2
	16

	CoMP
	TS 36.101: 8.3.1.3.1, 8.3.1.3.2, 8.3.1.3.3, 8.3.2.4.1, 8.3.2.4.2, 8.3.2.4.3
Antenna configuration 2 x 2

2 faded TPs on 1 carrier
	1
	0
	2
	8

	CoMP
	TS 36.101: 9.3.6.1, 9.3.6.2
Antenna configuration 4 x 2, 2 x 2
2 faded TPs on 1 carrier
	1
	0
	2
	12

	EPDCCH
	TS 36.101: 8.8.3.1, 8.8.3.2
Antenna configuration 2 x 2

2 faded TPs on 1 carrier
	1
	0
	2
	8

	Maximum requirement
	
	1
	0 UTRA

0 GSM
	2
	16


The key aspects of complexity are not increased by Rel-11 features.
4. Rel-12
Main additional Work Items considered were NAICS, IncMon, 3DL CA and D2D. Other Rel-12 work items such as Low cost & enhanced coverage MTC UE, eIMTA, SCE, IC for SU-MIMO and DuCo are not expected to affect the overall maximum requirement. 
The requirements and test cases listed below are those that could affect the overall maximum requirement. 
Table 3: Most demanding requirements and Test cases introduced by Release 12  

	Work Item
	Requirement
	# E-UTRA Carriers
	# other RAT Carriers
	# UE Rx antennas
	# faded paths

	NAICS
	TS 36.101: Requirements not fully defined yet, but likely to be:
Antenna configuration 2 x 2

3 faded cells on 1 carrier
	1
	0
	2
	12

	IncMon
	TS 36.133: Test cases not fully defined yet, but NTE=4 agreed in R4-151120.
For “pure” E-UTRA #carriers = NTE
For Inter-RAT # other RAT carriers = NTE -1
Antenna configuration 1 x 2

4 cells on 4 carriers, assume static
	4
	3 UTRA
	2
	0

	3 DL CA
	TS 36.101: 8.2.1.4.3, 8.2.2.4.3

3DL requirements agreed in R4-151085
Antenna configuration 4 x 2

3 faded carriers
	3
	0
	2
	24

	3 DL CA
	TS 36.101: 9.6.1.3, 9.6.1.4
3DL requirements agreed in R4-150062
Antenna configuration 1 x 2

3 static carriers
	3
	0
	2
	0

	3 DL CA
	TS 36.133: A.8.x Test cases not fully defined yet, but 4 cells on 3 carriers, Antenna configuration 1 x 2, 3 faded cells on 2 carriers + 1 static cell on 1 carrier agreed in R4-151108
	3
	0
	2
	6

	3 DL CA
	TS 36.133: A.9.x Test cases not fully defined yet, but 5 cells on 3 carriers, Antenna configuration 1 x 2, 5 static cells on 3 carriers agreed in R4-150450
	3
	0
	2
	0

	D2D
	TS 36.101: Communication requirements not defined yet, but offline discussions suggest 3 source UEs on 1 carrier, Antenna configuration 1 x 2, all faded.
	1
	0
	2
	6

	D2D
	TS 36.101: 11.5.1, 11.5.2

400 Active Sidelink UEs

Antenna configuration 1 x 2, static conditions. 
	1
	0
	2
	0

	Maximum requirement
	
	4
	3 UTRA

0 GSM
	2
	24


· E-UTRA carriers increased from 3 to 4
· UTRA carriers increased from 1 to 3, GSM unchanged at 1
· 2 UE Rx antenna ports, unchanged
· Faded paths increased from 16 to 24
· 400 Sidelink UEs introduced

The increase in #E-UTRA carriers is driven by the IncMon requirement.

The increase in #UTRA carriers is driven by the IncMon requirement

The increase in faded paths is driven by the 3DL CA demodulation requirement.
The requirement to simulate 400 Active Sidelink UEs is driven by D2D
5. Rel-13
Main additional Work Items considered were 4DL CA, 5DL CA, LTE CA Enhancement Beyond 5 Carriers, LTE DL 4 Rx antenna ports, LTE-WLAN Radio Level Integration, LAA and Elevation Beamforming/Full-Dimension MIMO. Other Rel-13 work items such as Further LTE Physical Layer Enhancements for MTC are not expected to affect the overall maximum requirement.
The requirements and test cases listed below are those that could affect the overall maximum requirement. 
Table 4: Most demanding requirements and Test cases introduced by Release 13  

	Work Item
	Requirement
	# E-UTRA Carriers
	# other RAT Carriers
	# UE Rx antennas
	# faded paths

	4 DL CA
	TS 36.101: 8.2.1.4.3, 8.2.2.4.3

Antenna configuration 4 x 2

4 faded carriers
	4
	0
	2
	(32), but simplified test allows 16

	4 DL CA
	TS 36.101: 9.6.1.1, 9.6.1.3, 9.6.1.4
Antenna configuration 1 x 2

4 static carriers
	4
	0
	2
	0

	4 DL CA
	TS 36.133: A.8.x Test cases not fully defined yet, but 5 cells on 4 carriers, Assume antenna configuration 1 x 2, 4 faded cells on 3 carriers? + 1 static cell on 1 carrier? noted in R4-160959 [18]
	4
	0
	2
	8

	4 DL CA
	TS 36.133: A.9.x Test cases not fully defined yet, but 7 cells on 4 carriers, Assume antenna configuration 1 x 2, 7 static cells on 4 carriers noted in R4-160959 [18]
	4
	0
	2
	0

	5 DL CA
	TS 36.101: 8.2.1.4.3, 8.2.2.4.3

5DL requirements agreed in R4-155646

Antenna configuration 4 x 2

5 faded carriers
	5
	0
	2
	(40), but simplified test allows 16

	5 DL CA
	TS 36.101: 9.6.1.1, 9.6.1.3, 9.6.1.4
5DL requirements agreed in R4-155646, 5648
Antenna configuration 1 x 2

5 static carriers
	5
	0
	2
	0

	5 DL CA
	TS 36.133: A.8.x Test cases not fully defined yet, but 6 cells on 5 carriers, Assume antenna configuration 1 x 2, 5 faded cells on 4 carriers? + 1 static cell on 1 carrier? approved in R4-160961 [19]
	5
	0
	2
	10

	5 DL CA
	TS 36.133: A.9.x Test cases not fully defined yet, but 9 cells on 5 carriers, Assume antenna configuration 1 x 2, 9 static cells on 5 carriers approved in R4-160961 [19]
	5
	0
	2
	0

	LTE CA Enhancement Beyond 5 Carriers
	The WID in RP-142286 [13] calls for up to 32 component carriers.
Current understanding is that RAN4 will only develop band-independent RRM requirements as part of this work item. If so, RRM Test cases are not included.
	?
	0
	2?
	Simplified test allows 16

	LTE DL 4 Rx antenna ports
	TS 36.101: 8.10.1.2.5, Antenna configuration 4 x 4

2 faded cells on 1 carrier
	1
	0
	4
	32

	LTE DL 4 Rx antenna ports
	TS 36.101: No CSI tests agreed yet

Proposals listed in R4-156862 (noted) for PMI include 8 x 4, 1 faded carrier.
CQI may include 4 x 4 with interferer (2 faded carriers) for Enh Rx Type C?

No formal agreement reached yet
	1
	0
	4
	32?

	LTE DL 4 Rx antenna ports
	TS 36.133: No RRM tests yet

Assume only RLM tests affected

Assume 4 x 4, 1 faded carrier?
A.8.x Assume 1 x 4, 1 faded carrier?

No formal agreement reached yet
	1
	0
	4
	16?

	LTE-WLAN Radio Level Integration
	TS 36.133: No RRM tests yet

Assume one WLAN signal?


	1
	1 WLAN
	2
	0

	LAA
	TS 36.101: No demodulation or CSI tests yet
	?
	?
	2
	?

	LAA
	TS 36.133: A.8.x Test cases not fully defined yet, but working draft Test case list on RAN4 e-mail reflector 08-Mar-16:

3 Cells on 2 carriers.

Assume antenna configuration 1 x 2, 3 faded cells on 2 carriers?
	2
	0
	2
	6?

	LAA
	TS 36.133: A.9.x Test cases not fully defined yet, but working draft Test case list on RAN4 e-mail reflector 08-Mar-16:

3 cells on 2 carriers.

Assume antenna configuration 1 x 2, 3 static cells.
	2
	0
	2
	0

	FD-MIMO
	TS 36.101: No CSI tests yet

Proposals listed in agreed R4-161422 [17] for PMI include 16 CSI-RS ports x 2 UE Rx antennas, 1 faded carrier.

No formal agreement reached yet
	1
	0
	2
	32?

	Maximum requirement
	
	5
	1 WLAN
0 UTRA

0 GSM
	4
	32


· E-UTRA carriers increased from 4 to 5, assuming no “Beyond 5 Carriers” test cases
· UTRA and GSM carriers unchanged at 3 and 1 respectively, 1 WLAN added
· UE Rx antenna ports increased from 2 to 4
· Faded paths increased from 24 to 32, assuming simplified method for CA demodulation
· Sidelink UEs unchanged at 400
The increase in #E-UTRA carriers is driven by driven by 5DL CA. In theory the CA Enhancement Beyond 5 Carriers requirement would increase it further, depending on how many carriers are required to be tested simultaneously. Our current understanding is however that RAN4 will only develop band-independent RRM requirements as part of this work item. If so, RRM Test cases are not included. 
The increase in #WLAN carriers is driven by LTE-WLAN Radio Level Integration
The increase in faded paths is driven by the 8 x 4 demodulation requirement for the LTE DL 4 Rx antenna ports WI, and also by FD-MIMO.
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