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WG3 Work Plan Downlink Dual Carrier test cases- MS Conformance Test Specifications
General

This work plan describes the activities at GERAN WG3 for analysis and introduction of a set of test cases for Downlink Dual Carrier in 3GPP TS 51.010.
It was decided to create the new section 58b for Downlink Dual Carrier test cases.
Section 58b.1 DLDC Reconfiguration

Section 58b.2 Concurrent DLDC TBF

Section 58b.3 DLDC Abnormal scenarios
The section 50.7 details default conditions, messages and macros that shall be used for the Downlink Dual Carrier test cases. 
Summary after GERAN #41
· 1 new test case 58b.1.2 was created based on 3GPP  TS 44.060 clause 5.5.1.7, 8.1.1.1
· Total 2 test cases written out of 15 test cases till now. 
Overview
	Required TC or action
	Priority
	Responsible company
	Next action
	Expected completion date
	Status

	Analyse the core requirements for Downlink Dual Carrier for RF TC. 
	1
	AT4Wireless, Nokia
	Complete

GERAN#36
	GERAN#36
	100%

	Analyse the core requirements for Downlink Dual Carrier for signalling TC:
Affected specifications:

· reference 24.008, 43.055,  44.018, 45.001, 45.002, 45.005, 45.008, 43.064, 44.060

· reference 43.064 clause 6.5.8.3.2

· reference 44.060 clause 5.5.1.7, clause 8.1.1


	1
	Nokia

	GERAN#36

	GERAN#37

	100%

	Analyse the core specifications affected by signalling TC for Downlink Dual Carrier (Annex 2)
	1
	Anite

	GERAN#39


	GERAN#39


	100%

	Define the new signalling TC’s for Downlink Dual Carrier:

· the list of proposed test cases is presented in Annex 1
	1
	RIM
	GERAN#39


	GERAN#40

	100 %

	58b.1.1
	1
	Qualcomm Europe
	GERAN#39


	GERAN#40


	100%

	58b.1.2
	1
	RIM
	GERAN#40
	GERAN#41
	100%

	58b.1.3
	1
	
	
	
	

	58b.1.4
	1
	
	
	
	

	58b.1.5
	1
	
	
	
	

	58b.2.1
	1
	
	
	
	

	58b.2.2
	1
	
	
	
	

	58b.2.3
	2
	
	
	
	

	58b.2.4
	1
	
	
	
	

	58b.2.5
	2
	
	
	
	

	58b.2.6
	2
	
	
	
	

	58b.2.7
	2
	
	
	
	

	58b.2.8
	2
	
	
	
	

	58b.3.1
	1
	
	
	
	

	Write the new TC 58b.3.2
	1
	Qualcomm 

Europe
	GERAN#40
	GERAN#42
	0%


ANNEX 1: DLDC test case list
	Test Case Number
	Title
	Core Specification Reference
	Test Requirement
	TC Scope

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

5.5.1.7, 8.1.1.1
	If the network and mobile station both support Downlink Dual Carrier, the network may send a packet assignment message to a mobile station specifying packet resources for one or more TBFs on two carriers (referred to as carrier 1 and carrier 2) and thereby establish a Downlink Dual Carrier configuration. If this message is sent to a mobile station in packet idle mode, the assignment message shall include frequency parameters for both carriers. 

When a mobile station has resources assigned on only one carrier then, for the purposes of subsequent assignment messages, that carrier shall be considered carrier 1. A subsequent assignment message may assign resources on a second carrier, thereby establishing a Downlink Dual Carrier configuration; in this case, the assignment message shall provide frequency parameters for a second carrier (carrier 2) for use in a Downlink Dual Carrier configuration.

In a Downlink Dual Carrier configuration, one or more PDCHs are assigned to a single mobile station on each of two different radio frequency channels. A mobile station with a Downlink Dual Carrier configuration shall not be allocated radio blocks on both radio frequency channels during any given radio block period.
If the assignment message contains the Assignment Info IE indicating an assignment type of 'Dual Carrier assignment', then the packet resources specified in this message replace any existing assignment for the addressed TBFs.


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


	58b.1.2
	Single Carrier Concurrent TBF to DLDC TBF/ Uplink  DLDC 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
	If the network and mobile station both support Downlink Dual Carrier, the network may send a downlink assignment message (e.g. PACKET DOWNLINK ASSIGNMENT, MULTIPLE TBF DOWNLINK ASSIGNMENT, PACKET TIMESLOT RECONFIGURE, MULTIPLE TBF TIMESLOT RECONFIGURE or PACKET CS RELEASE INDICATION) to a mobile station assigning one or more TBFs with packet resources on two carriers (referred to as carrier 1 and carrier 2) and thereby establish a Downlink Dual Carrier configuration.

If the assignment message contains the Assignment Info IE indicating an assignment type other than 'Dual Carrier assignment', then the packet resources specified in this message replace any existing assignment for the addressed TBFs on the carrier identified by the Carrier ID field. In this case, if the assignment message addresses TBFs that currently have packet resources assigned on the other carrier (i.e. the carrier not identified by the Carrier ID field) then these packet resources shall be treated as follows:

-
these resources are implicitly released, if the ASSIGNMENT TYPE field (carried in the Assignment Info IE) indicates that the assignment is an ‘Assignment on single carrier only';

If the assignment message contains the Assignment Info IE indicating an assignment type of 'Dual Carrier assignment', then the packet resources specified in this message replace any existing assignment for the addressed TBFs.

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



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



	44.060 section

5.5.1.7, 8.1.1.1
	If the network and mobile station both support Downlink Dual Carrier, the network may send a packet assignment message to a mobile station specifying packet resources for one or more TBFs on two carriers (referred to as carrier 1 and carrier 2) and thereby establish a Downlink Dual Carrier configuration. If this message is sent to a mobile station in packet idle mode, the assignment message shall include frequency parameters for both carriers. 

When a mobile station has resources assigned on only one carrier then, for the purposes of subsequent assignment messages, that carrier shall be considered carrier 1. A subsequent assignment message may assign resources on a second carrier, thereby establishing a Downlink Dual Carrier configuration; in this case, the assignment message shall provide frequency parameters for a second carrier (carrier 2) for use in a Downlink Dual Carrier configuration.

If the assignment message contains the Assignment Info IE indicating an assignment type other than 'Dual Carrier assignment', then the packet resources specified in this message replace any existing assignment for the addressed TBFs on the carrier identified by the Carrier ID field. In this case, if the assignment message addresses TBFs that currently have packet resources assigned on the other carrier (i.e. the carrier not identified by the Carrier ID field) then these packet resources shall be treated as follows:

-
these resources are implicitly released, if the ASSIGNMENT TYPE field (carried in the Assignment Info IE) indicates that the assignment is an ‘Assignment on single carrier only';

-
these resources are unchanged, if the ASSIGNMENT TYPE field indicates that the assignment is a ‘Modification of existing assignment’.

If the assignment message contains the Assignment Info IE indicating an assignment type of 'Dual Carrier assignment', then the packet resources specified in this message replace any existing assignment for the addressed TBFs.

Subsequent assignment messages may be sent to a mobile station operating in a Downlink Dual Carrier configuration as described in sub-clause 8.1.1.1.3.

	The MS is able to change from Single Carrier Downlink TBF to operate a DLDC configuration DL TBF.


	58b.1.4
	Single Carrier Uplink TBF with no Downlink TBF / DLDC TBF established / Uplink DLDC 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
	If the assignment message contains the Assignment Info IE indicating an assignment type other than 'Dual Carrier assignment', then the packet resources specified in this message replace any existing assignment for the addressed TBFs on the carrier identified by the Carrier ID field. In this case, if the assignment message addresses TBFs that currently have packet resources assigned on the other carrier (i.e. the carrier not identified by the Carrier ID field) then these packet resources shall be treated as follows:

-
these resources are implicitly released, if the ASSIGNMENT TYPE field (carried in the Assignment Info IE) indicates that the assignment is an ‘Assignment on single carrier only';

-
these resources are unchanged, if the ASSIGNMENT TYPE field indicates that the assignment is a ‘Modification of existing assignment’.

If the assignment message contains the Assignment Info IE indicating an assignment type of 'Dual Carrier assignment', then the packet resources specified in this message replace any existing assignment for the addressed TBFs.
If the network and mobile station both support Downlink Dual Carrier, the network may send a packet assignment message to a mobile station specifying packet resources for one or more TBFs on two carriers (referred to as carrier 1 and carrier 2) and thereby establish a Downlink Dual Carrier configuration. If this message is sent to a mobile station in packet idle mode, the assignment message shall include frequency parameters for both carriers. If this message is sent to a mobile station which is in packet transfer mode (and is not in a Downlink Dual Carrier configuration) the assignment message shall either:

-
provide new frequency parameters for both carriers, or

-
provide frequency parameters for only one carrier (carrier 2) in which case the frequency parameters for carrier 1 remain unchanged.


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


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

5.5.1.7, 8.1.1.1
	If the network and mobile station both support Downlink Dual Carrier, the network may send a packet assignment message to a mobile station specifying packet resources for one or more TBFs on two carriers (referred to as carrier 1 and carrier 2) and thereby establish a Downlink Dual Carrier configuration. If this message is sent to a mobile station in packet idle mode, the assignment message shall include frequency parameters for both carriers. If this message is sent to a mobile station which is in packet transfer mode (and is not in a Downlink Dual Carrier configuration) the assignment message shall either:

-
provide new frequency parameters for both carriers, or

-
provide frequency parameters for only one carrier (carrier 2) in which case the frequency parameters for carrier 1 remain unchanged.


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


	58b.2.1
	Concurrent Downlink Dual Carrier TBF /  

Reconfigure Frequency Parameters.
	44.060 section

5.5.1.7, 7.1.2.2.1 and 8.1.2.1.1


	The Frequency Parameters information element is defined in sub-clause 12.8 and the Dual Carrier Frequency Parameters information element is defined in sub-clause 12.8.2. The frequency parameters may use an ARFCN defining a non-hopping radio frequency channel, or use the indirect encoding, direct encoding 1 or direct encoding 2 defining a hopping radio frequency channel.


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


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

5.5.1.7, 8.1.1
	In the case of a Downlink Dual Carrier configuration the commanded MCS shall apply to both of the carriers.
	The MS is able to change and operate in different Modulation and Coding Schemes while operating in a DLDC configuration on different carrier.



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

7.2.1
	The Frequency Parameters information element is defined in sub-clause 12.8 and the Dual Carrier Frequency Parameters information element is defined in sub-clause 12.8.2. The frequency parameters may use an ARFCN defining a non-hopping radio frequency channel, or use the indirect encoding, direct encoding 1 or direct encoding 2 defining a hopping radio frequency channel.


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



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

9.1.8.2.1


	In a downlink dual carrier configuration the MS shall send channel quality reports for both carriers, if there is room in the message. If there is room for only one channel quality report, the MS shall include channel quality measurements for the radio frequency channel on which the poll was received. 


	The MS performs Channel Quality Reporting appropriately in a DLDC configuration


	58b.2.5
	Concurrent Downlink Dual Carrier TBF / Downlink Dual Carrier Configuration in Dual Transfer Mode.
	44.060 section

8.1.2.2 and 8.6


	A mobile station in dual transfer mode in a Downlink Dual Carrier configuration shall respond in the uplink radio block on the timeslot or the PDCH pair indicated by the RRBP field (see sub-clause 10.4.5) on the uplink radio frequency channel where the dedicated resource is assigned regardless of which downlink radio frequency channel the poll was received on, unless this would prevent the transmission or reception of a TCH radio block on a dedicated resource.

	The MS is able to operate a DLDC TBF in Dual Transfer Mode.


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

7.1.2.2.1

8.1.1 and 8.1.1.2.1


	If a mobile station supports Downlink Dual Carrier, the PACKET UPLINK ASSIGNMENT or MULTIPLE TBF UPLINK ASSIGNMENT message may assign PDCHs (corresponding to any given uplink TBF) on more than one carrier frequency. If this occurs, the Extended Dynamic Allocation procedures shall operate independently on each of the two carriers.


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


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

5.9 and 8.1.1.1.1
	A mobile station supporting Downlink Dual Carrier shall also support the extended RLC/MAC control message segmentation as defined in sub-clause 9.1.12a.

In the case of a Downlink Dual Carrier configuration, all segments belonging to each RLC/MAC control message shall be sent on PACCH blocks belonging to the same carrier.


	This MS is able to operate a DLDC TBF with Extended RLC/MAC control message segmentation.



	58b.2.8
	Concurrent Downlink Dual Carrier TBF / Dual Carrier Uplink TBF/ USF granularity 4
	44.060 Section 8.1.1.1
	USF_GRANULARITY is set to four blocks allocation, it may ignore the USF on all other PDCHs/PDCH-pairs during the first three block periods in which the mobile station has been granted permission to transmit. As specified in 3GPP TS 45.002, the USF corresponding to the last three blocks of a four blocks allocation shall be set to an unused value for each PDCH/PDCH-pair on which the mobile station has been granted permission to transmit.
	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.3.1
	DLDC Assignment Multislot Class Violations
	45.002 Annex B.4
	For mobile stations supporting downlink dual carrier, the multislot capability applicable to dual carrier operation is dependent on the (DTM) EGPRS (high) multislot class  (see subclause B.1) and on the Multislot Capability Reduction for Downlink Dual Carrier field (see 3GPP TS 24.008) signalled by the mobile station as defined in Table B.2 .

	The MS detects that an assignment violates its reported multislot class and performs an abnormal TBF release with access retry.



	58b.3.2
	DLDC 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


	If a mobile which supports Downlink Dual Carrier receives a PACKET DOWNLINK ASSIGNMENT message, PACKET TIMESLOT RECONFIGURE message, MULTIPLE TBF DOWNLINK ASSIGNMENT message or a MULTIPLE TBF TIMESLOT RECONFIGURE message that assigns resources on two carriers and those two carriers are not within the same frequency band, the mobile station shall perform an abnormal release with access retry (see sub-clause 8.7.2 and 3GPP TS 44.160);
	The MS aborts the TBF and perform access retries when the two frequencies of the DLDC configurations are not within the same band.



Test Cases introduced to 51.010-1:

	Area
	New Test Cases in 51.010-1 (when introduced)

	Downlink Dual Carrier
DLDC Reconfiguration
	58b.1.1 (GP-081844)
58b.1.2 (GP-090389)

	
	


Test Cases modified in 51.010-1:

	Area
	Existing Test Cases modified in 51.010-1 (when modified)

	
	

	
	


History

	Date
	Revision
	Modification

	29.08.2007
	1.0
	Created.

	14.11.2007
	1.1
	Updated at GERAN#36

	20.02.2008
	1.2
	Updated at GERAN#37

	15.05.2008
	1.3
	Updated at GERAN#38

	26.08.2008
	1.4
	Updated at GERAN#39

	18.11.2008
	1.5
	Updated at GERAN#40

	18.02.2009
	1.6
	Updated at GERAN#41


ANNEX 2: Analysis of Downlink Dual Carrier test cases
The activity completed so far is – Analysis of core specification for RF and signalling test cases – by AT4Wireless and Nokia. The summary of their analysis is that there is no change required in RF test cases and following specifications are affected that may be used as reference for writing signalling test cases to test Downlink Dual Carrier feature.

Affected specifications:

· reference 24.008, 43.055,  44.018, 45.001, 45.002, 45.005, 45.008, 43.064, 44.060

· reference 43.064 clause 6.5.8.3.2

· reference 44.060 clause 5.5.1.7, clause 8.1.1

Analysis by Anite

Anite was assigned the task of re-checking the specifications affected by introduction of Downlink Dual Carrier feature. 

Summary of Analysis

Anite’s finding of the core specification analysis is same as the earlier analysis report from Nokia. The only exception is TS 45.001, which may be removed from the list as there is no change in this core specification due to the introduction of Downlink Dual carrier. For details please see the table on next page.

Affected specifications:

· Reference 44.060 Clause 5.5.1.7, Clause 5.9, Clause 8.1.1, Clause 8.1.2
· Reference 43.064 Clause 6.5.8, Clause 6.6.4.7.2.1, Clause 6.6.4.8.2
· Other References 24.008, 43.055,  44.018, 45.002, 45.005, 45.008, 43.064, 44.060

Detailed Analysis Report
Core specifications affected by introduction of Downlink Dual Carrier feature and identified clause for new test cases-

	Core Specification
	Change Request Reference
	Summary of Change
	Clauses affected

	44.060
	GP-062480, GP-070324, GP-070959, GP-080376
	Changes to message contents and information elements (IE). No change in procedure text. 
	Clause 11, Clause 12

	
	GP-070536, GP-080331
	Main CR for this feature putting requirement on a Downlink Dual carrier capable MS for handling Packet Assignment spanning two carriers. Some of the other requirements are – Establishing Downlink Dual Carrier TBF, response to RRBP to be sent on same carrier, all segment of control message to be sent on same carrier.
	Clause 5.5.1.7, Clause 5.9, Clause 8.1.1, Clause 8.1.2

	
	GP-070976
	Extended RLC/MAC support is made mandatory for dual carrier downlink capable MSs
	Clause 5.9

	43.064
	GP-061474, GP-061925, GP-070467
	Introduction of Downlink Dual Carrier feature. Channel quality measurements shall be performed for each radio frequency channel independently
	Clause 6.5.8, Clause 6.6.4.7.2.1, Clause 6.6.4.8.2

	
	GP-061759, GP-062451
	MS Multislot Capability is defined
	Clause 6.1.5

	
	GP-061920
	DTM and Downlink Dual Carrier support is made exclusive of each other
	Clause 3.3.4

	44.018
	GP-062475
	Changes to message contents and information elements (IE). No change in procedure text.
	

	
	GP-070491
	Frequency Redefinition procedure applies to either or both carriers for MS with a DLDC  DTM assignment
	

	43.055
	GP-061913
	Introduction of Downlink Dual Carrier for DTM
	

	24.008
	CP-070156, CP-080347
	Downlink Dual carrier multislot class indication and capability signalling for DTM
	

	45.002
	GP-062442, GP-071271
	Introduction of Downlink Dual Carrier
	

	45.005
	GP-071008
	MSRD requirements need not be met when the MS is in a Downlink Dual Carrier configuration
	

	45.008
	GP-070518
	Channel quality measurements and reporting shall be done per carrier for a Downlink Dual Carrier configuration
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