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1
Introduction

At the RAN#49 meeting in September-10 a Rel-9 RAN5 work item for conformance testing aspects of the combination of DC-HSDPA with MIMO was approved [1]. 

The purpose of present document is to provide a work plan for the RAN5 work item for combination of DC-HSDPA with MIMO and FDD (RANimp-DC_MIMO_UEConTest). The work plan is updated after each RAN5 meeting to give the status of the work item. 

Section 2 gives an overview of the work item status. Section 3 lists the planned test cases and the detailed status. Section 4 summarises the test coverage analysis and the agreed assumptions used as base for the work plan.

2
Work item status

The current completeness of the combination of Dual-Carrier and MIMO for HSDPA (FDD) work item is:

	Test specification
	Testing area
	Current

Completeness
	3 month target
	6 month target
	Comments
	History

	TS 34.108
	Common test environment
	100%

	
	
	  
	RAN5#50: 50%

RAN5#49: 25%

	TS 34.121-1

TS 34.121-2
	Dual-Cell + MIMO RF FDD testing area
	100%
	
	
	  
	RAN5#50: 80%

RAN5#49: 40%

	TS 34.123-1

TS 34.123-2
	Dual-Cell + MIMO protocol testing area
	100%
	
	
	
	RAN5#50: 80%

RAN5#49: 5%


Estimation of WI overall completeness:

	Overall completeness
	100%
	RAN5#50: 80%

RAN5#49: 20%


Colour coding: 

	
	Not started

	
	Ongoing

	
	Ready


3
Test Case Work Plan

	Area
	TS
	Clause
	Release
	Title
	Test purpose / Task
	Company
	Target
	Status
	TDOC
	Comments

	34.108 – Common test environment

	Common test procedures
	34.108
	6.1.0a, 6.1.0b and 6.1.5.1
	Rel-9
	Reference system configurations: SIB scheduling, Default SI messages, HARQ transmission parameters
	
	
	RAN5#50
	100%
	
	No changes needed

	RB definitions
	34.108
	6.10
	Rel-9
	Reference system configurations: Baseline radio bearer combinations
	
	Ericsson, 

ST-Ericsson
	RAN5#49
	100%
	
	Add new UE Cat 25 to 28 to baseline radio bearer combination to support the combination of DC-HSDPA with MIMO 

	Common test procedures
	34.108
	7.2 and 7.3
	Rel-9
	Reference system configurations: Generic setup procedures.
	
	
	RAN5#51
	100%
	
	No changes needed

	Common test procedures
	34.108
	9.1 and 9.2
	Rel-9
	RRC default message contents
	
	Ericsson, 

ST-Ericsson
	RAN5#50
	100%
	R5-110695
	Update of default RRC messages for RF and protocol test cases to support testing of combination of DC-HSDPA with MIMO



	34.121-1 / 31.121-2 – RF (FDD)

	Applicability/ICS
	34.121-2
	Annex A.4.3
	Rel-9
	ICS
	Addition of ICS statements for UE Cat 25 to 28
	Ericsson, 

ST-Ericsson
	RAN5#49
	100%
	Part 2: 

R5-106838
	

	FDD Receiver Characteristics
	34.121-1
34.121-2


	6.2A
	Rel-8
	Reference sensitivity level for DC-HSDPA
	Existing Rel-8 test case.

Update applicability to make applicable for UE Cat 25-28
	Ericsson, 

ST-Ericsson
	RAN5#49


	100%
	Part 2: 

R5-106838
	

	FDD Receiver Characteristics
	34.121-1
34.121-2


	6.3C
	Rel-8
	Maximum Input Level for DC-HSDPA Reception (16QAM)
	Existing Rel-8 test case.

Update applicability to make applicable for UE Cat 25-28
	Ericsson, 

ST-Ericsson
	RAN5#49


	100%
	Part 2: 

R5-106838
	

	FDD Receiver Characteristics
	34.121-1
34.121-2


	6.3D
	Rel-8
	Maximum Input Level for DC-HSDPA Reception (64QAM)
	Existing Rel-8 test case.

Update applicability to make applicable for UE Cat 27-28
	Ericsson, 

ST-Ericsson
	RAN5#49


	100%
	Part 2: 

R5-106838
	

	FDD Receiver Characteristics
	34.121-1
34.121-2


	6.4B
	Rel-8
	Adjacent channel selectivity (ACS) for DC-HSDPA
	Existing Rel-8 test case.

Update applicability to make applicable for UE Cat 25-28
	Ericsson, 

ST-Ericsson
	RAN5#49


	100%
	Part 2: 

R5-106838
	

	FDD Receiver Characteristics
	34.121-1
34.121-2


	6.5A
	Rel-8
	Blocking characteristics for DC-HSDPA
	Existing Rel-8 test case.

Update applicability to make applicable for UE Cat 25-28
	Ericsson, 

ST-Ericsson
	RAN5#49


	100%
	Part 2: 

R5-106838
	

	FDD Receiver Characteristics
	34.121-1
34.121-2


	6.6A
	Rel-8
	Spurious Response for DC-HSDPA
	Existing Rel-8 test case.

Update applicability to make applicable for UE Cat 25-28
	Ericsson, 

ST-Ericsson
	RAN5#49


	100%
	Part 2: 

R5-106838
	

	FDD Receiver Characteristics
	34.121-1
34.121-2


	6.7A
	Rel-8
	Intermodulation Characteristics for DC-HSDPA
	Existing Rel-8 test case.

Update applicability to make applicable for UE Cat 25-28
	Ericsson, 

ST-Ericsson
	RAN5#49


	100%
	Part 2: 

R5-106838
	

	HSDPA (FDD) Dual Cell Performance
	34.121-1
34.121-2


	9.2.1GA
	Rel-8
	Demodulation of HS-DSCH (Fixed Reference Channel) – 

Single Link Performance - Enhanced Performance Requirements Type 3 - QPSK/16QAM, Fixed Reference Channel (FRC) H-Set 6A/3A
	Existing Rel-8 test case.

Update applicability to make applicable for UE Cat 25-28
	Ericsson, 

ST-Ericsson
	RAN5#49


	100%
	Part 1: 

R5-106837

Part 2: 

R5-106838
	

	HSDPA (FDD) Dual Cell Performance
	34.121-1
34.121-2


	9.2.1IA
	Rel-8
	Demodulation of HS-DSCH (Fixed Reference Channel) –S ingle Link Performance - Enhanced Performance Requirements Type 3 - 64QAM, Fixed Reference Channel (FRC) H-Set 8A
	Existing Rel-8 test case.

Update applicability to make applicable for UE Cat 27-28
	Ericsson, 

ST-Ericsson
	RAN5#49


	100%
	Part 1: 

R5-106837

Part 2: 

R5-106838
	

	HSDPA (FDD) Dual Cell Performance
	34.121-1
34.121-2


	9.2.1KA
	Rel-8
	Demodulation of HS-DSCH (Fixed Reference Channel) –S ingle Link Performance - Enhanced Performance Requirements Type 3 - QPSK/16QAM, Fixed Reference Channel (FRC) H-Set 10A
	Existing Rel-8 test case.

Update applicability to make applicable for UE Cat 25-28
	Ericsson, 

ST-Ericsson
	RAN5#49


	100%
	Part 1: 

R5-106837

Part 2: 

R5-106838
	

	HSDPA (FDD) Dual Cell Performance
	34.121-1
34.121-2


	9.2.1LA
	Rel-8
	Enhanced Performance Requirements Type 3i - QPSK, Fixed Reference Channel (FRC) H-Set 6A
	Existing Rel-8 test case.

Update applicability to make applicable for UE Cat 25-28
	Ericsson, 

ST-Ericsson
	RAN5#49


	100%
	Part 1: 

R5-106837

Part 2: 

R5-106838
	

	HSDPA (FDD) Dual Cell + MIMO Performance
	34.121-1
34.121-2


	[9.2.4C]
	Rel-9
	MIMO Performance – Fixed Reference Channel (FRC) H-Set 9A
	New test case verifying MIMO performance for UE Cat 25-28 for the combination of DC-HSDPA and MIMO for QPSK/16AM
	Qualcomm
	RAN5#51


	100%
	Part 1:

R5-110934

R5-112822

R5-112472

Part 2:

R5-110659
	

	HSDPA (FDD) Dual Cell + MIMO Performance
	34.121-1
34.121-2


	[9.2.4D]
	Rel-9
	MIMO Performance – Fixed Reference Channel (FRC) H-Set 11A
	New test case verifying MIMO performance for UE Cat 27-28 for the combination of DC-HSDPA and MIMO for 64AM
	Qualcomm
	RAN5#51


	100%
	Part 1:

R5-110934
R5-112822

R5-112472

Part 2:

R5-110659
	

	HSDPA (FDD) Reporting of Channel Quality Indicator
	34.121-1
34.121-2


	9.3.1B
	Rel-8
	Channel coding for HS-DPCCH composite Channel Quality Indication
	Existing Rel-8 test case.

Update applicability to make applicable for UE Cat 25-28
	Ericsson, 

ST-Ericsson
	RAN5#49


	100%
	Part 1: 

R5-106837

Part 2: 

R5-106838
	

	HSDPA (FDD) Reporting of Channel Quality Indicator
	34.121-1
34.121-2


	9.3.2A
	Rel-8
	Channel coding for HS-DPCCH composite Channel Quality Indication
	Existing Rel-8 test case.

Update applicability to make applicable for UE Cat 25-28
	Ericsson, 

ST-Ericsson
	RAN5#49


	100%
	Part 1: 

R5-106837

Part 2: 

R5-106838
	

	Annexes
	
	Annex A-F
	Rel-9
	
	
	
	RAN5#51
	100%
	Part 1:
R5-112822
	Connection diagram and Test tolerances


	Misc.
	
	
	Rel-9
	General test conditions and declarations
	
	
	RAN5#51
	100%
	Part 1: 

R5-106837
	 

	34.123-1 / 34.123-2 – Protocol Testing

	Applicability/ICS
	34.123-2
	Annex A.4.3.3
	Rel-9
	ICS
	Addition of ICS statements for UE Cat 25 to 28
	Ericsson, 

ST-Ericsson
	RAN5#49
	100%
	R5-106435
	

	MAC-ehs
	34.123-1

34.123-2
	7.1.5a.5.x
	Rel-7
	MAC-ehs transport block size selection
	
	Ericsson, 

ST-Ericsson
	RAN5#51
	100%
	
	No changes needed due to introduction of DC+MIMO

	RRC 8.2.x
	34.123-1

34.123-2
	8.2.2.68
	Rel-9
	Radio Bearer Reconfiguration for transition between CELL_FACH & CELL_DCH: Success Activation and Deactivation of Dual-Cell and MIMO
	To confirm that the UE reconfigures the radio bearer parameters and starts simultaneous Dual-Cell and MIMO reception according to the received RADIO BEARER RECONFIGURATION message.

To confirm that the UE configures the physical channels to stop simultaneous Dual-Carrier and MIMO reception according to the received Radio Bearer Reconfiguration message.
	Ericsson, 

ST-Ericsson
	RAN5#51
	100%
	Part 1:

R5-110696
Part 2:

R5-110702
	New test case applicable for UE Cat 25-28.


	RRC 8.2.x
	34.123-1

34.123-2
	8.2.2.69
	Rel-9
	Radio Bearer Reconfiguration for transition between CELL_FACH & CELL_DCH: Success Activation and Deactivation of Dual-Cell,  MIMO and 64QAM
	To confirm that the UE reconfigures the radio bearer parameters and starts simultaneous 64QAM, Dual-Cell and MIMO reception according to the received RADIO BEARER RECONFIGURATION message.

To confirm that the UE configures the physical channels to stop simultaneous Dual-Carrier and MIMO reception according to the received Radio Bearer Reconfiguration message.
	Ericsson, 

ST-Ericsson
	RAN5#51
	100%
	Part 1:

R5-110697
Part 2:

R5-110702
	New test case applicable for UE cat 27 and 28 (supporting 64QAM)


	RRC 8.3.x
	34.123-1

34.123-2
	8.3.4.19
	Rel-9
	Active set update: Dual Cell (DC) and MIMO Activation by Serving Cell Change from non-DC-HSDPA capable cell to DC-HSDPA capable cell.


	Verify addition of a radio link on a secondary serving HS-DSCH cell. Radio links on the secondary serving HS-DSCH cell are not part of the active set. SRBs mapped on E-DCH and HS-DSCH.
	China Unicom


	RAN5#50
	100%
	Part 1:

R5-110700
Part 2:

R5-110502
	New test case

	RRC 8.3.x
	34.123-1

34.123-2
	8.3.4.19a
To be removed by CR at RAN5#52
	Rel-9
	Active set update: Dual Cell (DC) and MIMO Activation by Serving Cell Change from non-DC-HSDPA capable cell to DC-HSDPA capable cell, with SRB mapped on E-DCH/DCH
	Same as 8.3.4.19, but for the case SRBs are mapped on E-DCH and DCH.
	China Unicom
	RAN5#50
	100%
	Part 1:

R5-110701
Part 2:

R5-110502


	New test case

It was agreed that there is no need for variants of test cases when SRBs are mapped DCH in DL. Thus will test case 8.3.4.19a be removed at RAN5#52

	RRC 8.3.x
	34.123-1

34.123-2
	No test cae needed
	Rel-9
	Active set update: Dual Cell (DC) and MIMO Deactivation by Serving Cell Change from DC-HSDPA capable cell to non-DC-HSDPA capable cell
	Verify the removal of a radio link on a secondary serving HS-DSCH cell. Radio links on the secondary serving HS-DSCH cell are not part of the active set.

Verification of continuous operation when the configuration info is "Continue". SRBs mapped on E-DCH and HS-DSCH.
	
	RAN5#51
	100%
	
	Agreed that test case not needed as the ACTIVE SET UPATE procedure for  deactivation of Dual-Cell can be considered to give implicit test coverrge of the deactivation case


	General RB for HS-DSCH
	34.123-1
	14.1.3.1
	Rel-8
	Generic RB test procedure
	Update generic test procedure for HS-DSCH radio bearer combinations using Enhanced L2 for the case of combinations of Dual-Carrier and MIMO
	Ericsson, 

ST-Ericsson
	RAN5#51
	100%
	R5-112364
	Update of generic test procedure 14.1.3.5a for combination of DC-HSDPA with MIMO.
Definition of test points for DC+MIMO agreed to be handled by maintenance at RAN5#52 

	RB 14.6
	34.123-1,

34-123-2
	14.6.1h
	Rel-9
	Interactive or background / UL:64 DL: [max bit rate depending on UE category] with Flexible RLC and MAC-ehs PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH / DL: combination 16QAM, Dual-Carrier and MIMO
	Representative IB Dual-Carrier + MIMO radio bearer test case
	Ericsson, 

ST-Ericsson
	RAN5#51
	100%
	Part 1:

R5-110698
Part 2:

R5-110228
	

	RB 14.6
	34.123-1,

34-123-2
	14.6.1i
	Rel-9
	Interactive or background / UL:64 DL: [max bit rate depending on UE category] with Flexible RLC and MAC-ehs PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH / DL: combination 64QAM, Dual-Carrier and MIMO
	Representative IB Dual-Carrier + MIMO radio bearer test case
	Ericsson, 

ST-Ericsson
	RAN5#51
	100%
	Part 1:

R5-110699
Part 2:

R5-110228
	

	RB 14.6
	34.123-1,

34-123-2
	14.6.6g
	Rel-9
	Streaming / unknown / UL:128 DL: [guaranteed 128, max bit rate depending on UE category] with Fixed RLC and MAC-ehs / PS RAB + Interactive or background / UL:128 DL: [max bit rate depending on UE category] with Flexible RLC and MAC-ehs / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH / DL: combination of 16QAM, Dual-Carrier and MIMO
	Representative streaming + IB  Dual-Carrier + MIMO radio bearer test case
	Ericsson, 

ST-Ericsson
	RAN5#51
	100%
	Part 1:

R5-110833
Part 2:

R5-110228
	

	RB 14.6
	34.123-1,

34-123-2
	14.6.6h
	Rel-9
	Streaming / unknown / UL:128 DL: [guaranteed 128, max bit rate depending on UE category] with Fixed RLC and MAC-ehs / PS RAB + Interactive or background / UL:128 DL: [max bit rate depending on UE category] with Flexible RLC and MAC-ehs / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH / DL: combination of 64QAM, Dual-Carrier and MIMO
	Representative streaming + IB  Dual-Carrier + MIMO radio bearer test case
	Ericsson, 

ST-Ericsson
	RAN5#51
	100%
	Part 1:

R5-110834
Part 2:

R5-110228
	


4
Test coverage analysis and assumptions
Impacted core specifications relevant for RAN5 test specifications and the combination of DC-HSDPA with MIMO (FDD) are: 

	TS
	Title

	25.211
	Physical channels and mapping of transport channels onto physical channels

	25.212
	Multiplexing and channel coding 

	25.213
	Spreading and modulation

	25.214
	Physical layer procedures

	25.215
	Physical layer; Measurements 

	26.306
	UE Radio Access capabilities

	25.321
	Medium Access Control (MAC) protocol specification

	25.331
	Radio Resource Control (RRC); Protocol specification

	25.101
	User Equipment (UE) radio transmission and reception

	25.133
	Requirements for support of radio resource management


Following assumptions have been made as base for this work plan:

· RF and RRM testing

· core requirements of 25.101 and 25.133 will be covered by RF and RRM test cases in 34.121-1;

· Layer 1 functional testing

· core requirements of Layer 1 (TS 25.211, TS 25.212 and TS 25.213) are assumed to be implicitly tested by the RF receiver, RF performance, MAC-ehs and radio bearer test cases;

· Layer 2 testing

· core requirements of Layer 2 MAC-ehs (TS 25.321) will be covered by a MAC-ehs test cases verifying the MAC-ehs transport block size selection for the DC-HSDPA+MIMO case (FDD UE Cat 25-28);

· RRC testing (TS 25.331) 

· core requirements to establish HSDPA radio bearer using DC-HSDPA+MIMO will be implicitly covered by the RF and MAC-ehs test cases; 

· core requirements for reconfiguration will be covered by new RRC test case(s)

· core requirements for mobility will be covered by new RRC test case(s)

· configurations of asymmetric cell configurations related to DC-HSDPA and MIMO (i.e. only the cases where either both DC-HSDPA cells are configured for MIMO or none) has been considered low priority and no test case have been included for this

· radio bearer testing 
· radio bearer testing of DC-HSDPA+MIMO (section 14 of TS 34.123-1) this can be covered by representative test case(s) for Rel-9 HSPA radio bearer combination(s) by amending existing HSPA radio bearer combinations for UE Cat 25-28 .
· as QPSK will be covered by RF test cases and that it is assumed that 16QAM and 64QAM will be typically configured together with combination of DC-HSDPA and MIMO then is QPSK not planned to be covered by the radio bearer test cases.

According to the approved work item proposal in [1] then also the following should be considered:

“It should be noted that additional requirements may be defined for MIMO operation within the “MIMO operation with the non-MIMO coexistence in HSDPA” work item (UID: 480122).”

5
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