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1. General

At the GERAN#55 meeting in August 2012 a Rel-12 GERAN3 work item for Downlink Multi Carrier GERAN – MS Conformance Testing was approved ‎[1].
Introduction of the new feature:

-In 3GPP GERAN Rel-7 the feature Downlink Dual Carrier, DLDC, was specified as part of GERAN Evolution.
· Maximum number of supported carriers are limited to two.
· A MS implementing DLDC will require additional RF components, compared to single carrier operation, increasing implementation effort and terminal cost.
-Multicarrier Downlink being standardized in Rel-12.
· Support multiple simultaneous carriers.

· Wideband MS receiver is foreseen as needed.
· Many modern mobiles are in principle already HW prepared for wideband reception.
· Applicable for EGPRS and EGPRS2-A

-Capability highlights:

· Maximum bandwidth [5,10,15,20] MHz

· Maximum number of DL TS [6-128] TS

· Maximum number of DL carriers [2-16] carriers

· Inter-band reception (Optional)
· Non-contiguous intra-band reception (Optional)
-Feature list:
· MS capability signaling (MS indicates DLMC capability and related attributes to network)
· Flexible resource assignment (more carriers than strictly needed can be assigned allowing target data rates to be realized using flexible per radio block period PDCH allocations)
· Quality reporting (BSS can request channel quality reporting on a per channel basis or on an averaged based when the assigned carriers make use of frequency hopping)
· Single Carrier Fallback (periodically single frequency operation to ensure control signaling)
· New radio requirements (Relaxed blocking during DLMC operation no impact on Legacy)
· Multiple DL TFIs (make it possible to have different TFI’s on different downlink carriers)

· Scalable MS support (MS may support eTFI, extended RLC SNS space and CS-3 coded PDANs)
· Extended TFI space, Optional, but mandatory if MS supports more than 20TS

· Extended RLC SNS space, Optional, but mandatory if MS supports more than 20TS
· Non-contiguous operation, Optional
This document provides the work plan for the test requirements analysis and area to be tested for DLMC. Total number of TCs planned are 25.
2. Status summary
2.1 Completed work in the past

Identification of the areas to be tested

Analysis of required amount of test cases
2.2 Completed work in the present meeting

Four test case created

Part2 also created for new test case plus introduction of DLMC

2.3 Estimated remaining work

Implement test cases.total amount of test cases is 25
2.4 Estimated Level of completion

Total level of completion is 35%
3. Overview
	New Test Cases in 51.010
	Proposed Test Number
	Responsible company
	Target Date
	Status
	TDOC

	Test cases for DLMC based on DLDC
	
	
	
	
	

	Single Carrier Uplink TBF with no Downlink TBF/ DLMC TBF established / No change in Uplink TBF
	58b.1.1a
	Ericsson
	G#62
	100%
	GP-140283
GP-140284

	Single Carrier concurrent TBF to DLMC TBF/ Uplink DLMC TBF (on both carrier 1 and carrier 2)/ Reconfigured back to single Carrier Concurrent TBF
	58b.1.2a
	Ericsson
	G#63
	100%
	GP-140532

	Single Carrier Concurrent TBF/Downlink TBF reconfigured to DLMC configuration / Uplink single carrier TBF reallocated to Carrier 2/Uplink modified to Multi Carrier
	58b.1.3a
	Ericsson
	G#63
	100%
	GP-140533

	Single Carrier Uplink TBF with no Downlink TBF / DLMC TBF established / Uplink DLMC TBF (on both carrier 1 and carrier 2)/ Uplink TBF Reconfigured to Single Carrier TBF
	58b.1.4a
	Ericsson
	G#63
	100%
	GP-140508

	Single Carrier Downlink TBF with No Uplink TBF/ Downlink reconfigured to DLMC TBF/ Uplink TBF established
	58b.1.5a
	Ericsson
	G#63
	100%
	GP-140525

	Concurrent Downlink Multi Carrier TBF/ Reconfigure Frequency Parameters
	58b.2.1a
	
	
	
	

	Concurrent Downlink Multi Carrier TBF/ Change in Modulation and Coding Schemes
	58b.2.2a
	
	
	
	

	Concurrent Downlink Multi Carrier TBF/ Frequency Hopping
	58b.2.3a
	
	
	
	

	Concurrent Downlink Multi Carrier TBF/ Downlink Multi Carrier Configuration / Channel Quality Reporting
	58b.2.4a
	
	
	
	

	Concurrent Downlink Multi Carrier TBF/ Extended Dynamic Allocation
	58b.2.6a
	
	
	
	

	Concurrent Downlink Multi Carrier TBF / Downlink Multi Carrier Configuration/ Extended
	58b.2.7a
	
	
	
	

	Concurrent Downlink Multi Carrier TBF/ Multi Carrier Uplink TBF/ USF granularity 4
	58b.2.8a
	
	
	
	

	DLMC Configuration / Abnormal Case / DLMC Assignment Multislot Class Violations
	58b.3.1a
	
	
	
	

	DLMC Configuration / Abnormal Case/ Frequencies not within same band/ Access Retry
	58b.3.2a
	
	
	
	

	DLMC Configuration / Abnormal case/ DLMC Configuration Supported / UL Single Carrier TBF / Frequency violations
	58b.3.3a
	
	
	
	

	New test cases not based on DLDC
	
	
	
	
	

	Concurrent Downlink Multi Carrier TBF /  Frequency Hopping,Carrier selection
	58b.2.9
	
	
	
	

	Concurrent Downlink Multi Carrier TBF / Downlink Multi Carrier Configuration / Channel Quality Reporting with UFPS
	58b.2.10
	
	
	
	

	Concurrent Downlink Multi Carrier TBF using flexible resource assignment
	58b.2.11
	
	
	
	

	Blocking and spurious response in DLMC configuration
	14.18.5b
	
	
	
	

	Adjacent channel rejection in DLMC configuration
	14.18.3d
	
	
	
	

	Concurrent Downlink DLMC configuration using 5 carriers and 25 TS
	58b.2.12
	
	
	
	

	Concurrent Downlink DLMC configuration using Non-contiguous intra-band reception
	58b.2.13
	
	
	
	

	Concurrent Downlink DLMC configuration using  Inter-band reception
	58b.2.14
	
	
	
	

	DLMC Assignment abnormal Flexibile resource assignment
	58b.3.4
	
	
	
	

	DLMC Assignment abnormal case single carrier fallback
	58b.3.5
	
	
	
	


4. History

	Date
	Revision
	Modification

	27/01/2014
	1
	Work Plan Created
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[3]
GP-091112
WG3 Work Plan Downlink Dual Carrier test cases
1 ANNEX: Analysis of DLMC Test Cases

1. The relevant core requirements for the new WG3 work item are specified in
	TS
	Title

	24.008
	Mobile radio interface Layer 3 specification; Core network protocols

	43.064
	General Packet Radio Service (GPRS); Overall description of the GPRS radio interface; Stage 2

	44.018
	Radio Resource Control (RRC) protocol

	44.060
	General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control / Medium Access Control (RLC/MAC) protocol

	45.002
	Multiplexing and multiple access on the radio path

	45.003
	Channel coding

	45.005
	Radio transmission and reception

	45.008
	Radio subsystem link control


2. Proposed Test Scenarios
The Basic functionality of DLMC will be covered by convert the existing DLDC test cases. The new feature’s in DLMC a reasonable selection of new test cases will be proposed while the mandatory functions will be prio 1 test cases and the optional feature’s will be prio 2 test cases  
2.1 New DLMC based on existing DLDC test cases

	Test Case Number
	Title
	Core Specification Reference
	TC Scope

	58b.1.1a
	Single Carrier Uplink TBF with no Downlink TBF/ DLMC TBF established / No change in Uplink TBF
	44.060 section

5.5.1.7, 8.1.1.1
	The MS is able to change from Single Carrier UL TBF, no DL TBF and establish a DLMC DL TBF with additional resources on new Frequency and continue the single carrier UL TBF with resource on existing Frequency



	58b.1.2a
	Single Carrier Concurrent TBF to DLMC TBF/ Uplink  DLMC TBF (on both carrier 1 and carrier 2)/Reconfigured back to Single Carrier Concurrent TBF
	44.060 section

5.5.1.7, 8.1.1.1
	The MS is able to change from Single Carrier Concurrent TBF and operate a DLMC DL and UL TBF. The MS will reconfigure  back to single carrier concurrent TBF



	58b.1.3a
	Single Carrier Concurrent Downlink TBF/Downlink TBF reconfigured to DLMC configuration / Uplink single carrier TBF reallocated to Carrier 2/ULplink modified to DLMC



	44.060 section

5.5.1.7, 8.1.1.1
	The MS is able to change from Single Carrier Downlink TBF to operate a DLMC configuration DL TBF.


	58b.1.4a
	Single Carrier Uplink TBF with no Downlink TBF / DLMC TBF established / Uplink DLMC TBF (on both carrier 1 and carrier 2)/ Uplink TBF Reconfigured to Single Carrier TBF.


	44.060 section

5.5.1.7, 8.1.1.1
	The MS is able to change from Single Carrier UL TBF, no DL TBF and establish a DLMC TBF with additional resources on new Frequency and resources for UL TBF being allocated on both the carriers (DLMC UL TBF).



	58b.1.5a
	Single Carrier Downlink TBF with No Uplink TBF/ Downlink reconfigured to DLMC TBF/ Uplink TBF established
	44.060 section

5.5.1.7, 8.1.1.1
	The MS is able to change from Single Carrier DL TBF, no UL TBF and operate a DLMC TBF with additional resources on new Frequency and also establish and operate a UL TBF.



	58b.2.1a
	Concurrent Downlink Multi Carrier TBF /  

Reconfigure Frequency Parameters.
	44.060 section

5.5.1.7, 7.1.2.2.1 and 8.1.2.1.1


	The MS is able to change and operate concurrent DLMC TBF on different Frequency resources.



	58b.2.2a
	Concurrent Downlink Multi Carrier TBF /  Change in Modulation and Coding Schemes
	44.060 section

5.5.1.7, 8.1.1
	The MS is able to change and operate in different Modulation and Coding Schemes while operating in a DLMC configuration on different carrier.




	58b.2.3a
	Concurrent Downlink Multi Carrier TBF /  Frequency Hopping
	44.060 section

7.2.1
	The MS is able is operate a DLMC TBF with frequency hopping enabled on one OR both the carriers.



	58b.2.4a
	Concurrent Downlink Multi Carrier TBF / Downlink Multi Carrier Configuration / Channel Quality Reporting
	44.060 section

9.1.8.2.1


	The MS performs Channel Quality Reporting appropriately in a DLMC configuration, per channel based reporting


	
	
	
	

	58b.2.6a
	Concurrent Downlink Multi Carrier TBF / Extended Dynamic allocation
	44.060 section

7.1.2.2.1

8.1.1 and 8.1.1.2.1


	The MS is able to operate in Extended Dynamic allocation mode in DLMC configuration.



	58b.2.7a
	Concurrent Downlink Multi Carrier TBF / Downlink Multi Carrier Configuration/ Extended RLC/MAC control message segmentation.
	44.060 section

5.9 and 8.1.1.1.1
	This MS is able to operate a DLMC TBF with Extended RLC/MAC control message segmentation.



	58b.2.8a
	Concurrent Downlink Multi Carrier TBF / Multi Carrier Uplink TBF/ USF granularity 4
	44.060 Section 8.1.1.1
	Upon receiving the USF match, the MS transmits on the matched carrier in the next 4 block periods, ignoring all USF matches that would cause transmission on the other carrier during that time.



	58b.3.1a
	DLMC Assignment Multislot Class Violations
	45.002 Annex B.4
	The MS detects that an assignment violates its reported multislot class and performs an abnormal TBF release with access retry.



	58b.3.2a
	DLMC Configuration/ Abnormal Case/ Frequencies not within same band/ Access Retry,
	44.060 section

8.1.1.1.3.1 and 8.1.2.1.1


	The MS aborts the TBF and perform access retries when the two frequencies of the DLDC configurations are not within the same band.



	58b.3.3a
	DLMC Configuration/ Abnormal case/ DLMC Configuration Supported / UL Single Carrier TBF / Frequency violations
	TS 44.060 section 8.1.1.1.3.1, 8.1.1.2.1.
	Verify that the MS, in downlink TBF establishment during uplink transfer, when frequency  parameters for carrier 2 in that message are absent or invalid, ignores the PACKET DOWNLINK 

ASSIGNMENT/ MULTIPLE TBF DOWNLINK ASSIGNMENT message and continues normal operation of the 

uplink TBF.

	
	
	
	


2.2 DLMC Feature MS capability signaling
The RAC will be indirectly tested in some other test case TS24.008 sub clause 10.5.5.12a.

2.3 Flexible resource assignment

It’s about to spread the wanted timeslots dynamically over more carriers instead of fully utilize all wanted TS what’s allowed to be applied on for example a single carrier. TS24.008 GP-130964,TS45.002 GP-131052
	Test case number
	Title
	Core Specification Reference
	TC scope

	58b.2.11
	Concurrent Downlink Multi Carrier TBF using flexible resource assignment
	24.008 Table 10.5.146
45.002 Annex B.6
44.060
	Verify that the MS in downlink TBF configured with 4 carrriers and 10TS spreading the 10TS differently per radio block basis.

	58b.3.4
	DLMC Assignment abnormal Flexibile resource assignment
	24.008 Table 10.5.146
45.002 Annex B.6
	Verify that MS handled correctly if NW assing more resources that DLMC max TS


2.4 Carrier selection
	Test case number
	Title
	Core Specification Reference
	TC scope

	58b.2.9
	Concurrent Downlink Multi Carrier TBF /  Frequency Hopping,Carrier selection
	TS 45.002 section
6.2.7
Annex F
	Verify that the MS and NW prioritizing and dividing selecting the group with the largest amount of carriers in it, has been adopted. A downlink with 4 carrier’s using frequency hopping is configured, also using flexible resource assignment.


2.5 Quality reporting
Quality reporting for DLMC defined in 45.008, GP-130969.New feature compared to DLDC is the UFPS (average based) reporting.The DLDC based test case 58b.2.4a will use carrier based reporting and the new test case will use the average based reporting
	Test case number
	Title
	Core Specification Reference
	TC scope

	58b.2.10
	Concurrent Downlink Multi Carrier TBF / Downlink Multi Carrier Configuration / Channel Quality Reporting with UFPS
	44.060 section

9.1.8.2.1


	The MS performs Channel Quality Reporting appropriately in a DLMC configuration with 4 carriers and UFPS reporting,meaning the reported value is an averaged value over all 4 carriers.



2.6 Single Carrier Fallback

This feature defined in 45.002 sub clause 6.5.1 and 6.5.8 GP-131052 is inderectly tested in all the other testcases, a new abnormal test case added.
	Test case number
	Title
	Core Specification Reference
	TC scope

	58b.3.5
	DLMC Assignment abnormal case single carrier fallback
	45.002 section

6.5.1 6.5.8
	Ensure that the MS reports lost block if transmitted from NW using a non-fallback carrier during the single carrier fallback.radio block period. Check also that a poll sent using a non-fallback carrier during the single carrier fallback radio block period does result in a PDAN transmission.



2.7 New radio requirements

DLMC changes in TS45.005 GP-131130
	Test case number
	Title
	Core Specification Reference
	TC scope

	14.18.5b
	14.18.5b
Blocking and spurious response in DLMC configuration
	45.005 section 5.1
	Blocking test while MS is in DLMC mode

	14.18.3d
	14.18.3d
Adjacent channel rejection in DLMC configuration
	45.005 section 6.2 6.3
	Adjacent channel test based on similar test case for EGPRS with updates for DLMC


Comments: new requirement AM-suppression with DLMC, currently no test case exist for 
PS which means that it will not be added for DLMC
2.7 Multiple DL TFIs
This feature defined in 44.060 sub clause x GP-14xxxx (TBD) will be incorporated in one of the test cases mirrored from DLDC.
2.8 Extended TFI space, Optional feature but mandatory if more than 20TS is supported
This feature defined in 45.003 GP-131125, to be able to use more than 32 TFI values. Test case for this will be incorporated in test case defined for section 2.9 below.

2.9 Extended RLC SNS space, Optional feature but mandatory if more than 20TS is supported
TBD pending WG2 G#61
	Test case number
	Title
	Core Specification Reference
	TC scope

	58b.2.12
	Concurrent Downlink DLMC configuration using 5 carriers and 25 TS
	tbd

	The MS performs a concurrent Downlink TBF using 25 TS utilizing that extended TFI, and extended RCL engine.



2.10 Non-contiguous operation
This feature defined in 45.005 sub clause GP-131130
- Non-contiguous intra-band reception
- Inter-band reception: Allows a MS to receive carriers in two frequency bands
	Test case number
	Title
	Core Specification Reference
	TC scope

	58b.2.13
	Concurrent Downlink DLMC configuration using Non-contiguous intra-band reception
	45.005

	The MS performs a concurrent Downlink TBF using 4 carriers using non contiguous intra-band


	58b.2.14
	Concurrent Downlink DLMC configuration using  Inter-band reception
	45.005
	The MS performs a concurrent Downlink TBF using 4 carriers using inter-band reception



