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1. Introduction
In RAN5#54 meeting, RAN5 has reached a consensus to adopt the LTE Rel-10 test cases for E-UTRA Carrier Aggregation (CA) as listed in [1].
The text description in clause 4.2.3 of the LTE CA WP [1] is follow:

· A way forward was agreed to have all CA Configurations (inter-band, intra-band contiguous, etc.) for Release 10 included in one test case for each identified test case requirement. 

It seems the intend of LTE Rel-10 CA test scenarios are to include all CA deployment (i.e. intra-band CA contiguous, intra-band CA non-contiguous and inter-band CA) in every LTE CA conformance TC. This means in each LTE CA TC, the test procedure should contain tested cells of intra-band cell and inter-band cell, as to cater for test scenario to support all CA deployments.

LTE Rel-10 signalling CA TCs needs to take into account following points:

· Impacts to System Simulator (SS) platform;

· Impacts to the applicability management for signalling CA test cases;

· Simplification of specification/test maintenance.
Thus, in this document, we would like to discuss on TC handling of E-UTRA intra-band and inter-band CA. As a way forward, we propose the method to split TCs but not to increase specification/test maintenance.
2.
Discussion
In RAN5#54 meeting, RAN5 has reached a consensus on the list of LTE Rel-10 SIG CA TCs and a work plan of Carrier Aggregation for LTE [1]. Based on the LTE Rel-10 CA SIG work plan, the current agreed LTE Rel-10 SIG CA test cases to support both intra-band and inter-band CA deployment scenarios are:

· RACH

· CA / MAC contention resolution / SCell

· DL-SCH data transfer

· CA / Correct handling of DL assignment / Cross-carrier scheduling;

· CA / Correct HARQ process handling / DCCH and DTCH / P cell and Scell

· UL-SCH data transfer

· CA / Correct handling of UL assignment / Cross-carrier scheduling;

· CA / Correct handling of MAC control information / Buffer Status / UL data arrive in the UE Tx buffer / Extended buffer size;

· CA / UE power headroom reporting / Activation of an SCell with configured uplink / Extended PHR;

· CA / UE power headroom reporting / Power backoff change reporting  / Extended PHR;

· CA / UE power headroom reporting / Extended PHR

· Activation/Deactivation of SCells

· CA / Activation/Deactivation of SCells / Activation/Deactivation MAC control element reception / sCellDeactivationTimer

· Radio resource reconfiguration

· CA / RRC connection reconfiguration / Carrier Aggregation / SCell addition/ modification/release / Success;
· CA / RRC connection reconfiguration / Carrier Aggregation / SCell SI change / Success;
· CA / RRC connection reconfiguration / SCell addition without UL
· Handover
· CA / RRC connection reconfiguration / Handover / Success / SCell addition;
· CA / RRC connection reconfiguration / Handover / Success / PCell Change 

· Intra E-UTRAN measurements

· CA / Measurement configuration control and reporting / Intra E-UTRAN measurements / Event A6;
· CA / Measurement configuration control and reporting / Intra E-UTRAN measurements / Additional measurement reporting
· Radio link failure

· CA / Radio link failure / RRC connection re-establishment / SCell release;
Impacts to System Simulator (SS) platform

To support both intra-band and inter-band CA deployment scenarios in each LTE Rel-10 SIG CA TC, the tested cells of intra-band and inter-band must be defined by System Simulator (SS). This implies that SS need to support more tested cells in each signalling CA TC. Consider the current limit for SS platform is not more than 3 active tested cells at a time instant, it is foresee that signalling CA test case will exceed this platform limitation. Thus, it will cause impact to SS implementation. This matter was also brought up in the last RAN5 meeting (i.e. RAN5#54). Both SS vendors and MCC TF160 will discuss and reach a consensus on the maximum number of tested cells can be supported in each signalling CA test cases.  
Impacts to the applicability management for signalling CA test cases

In term of applicability management, RAN5 will always design the signalling test cases such that the applicability statement is defined based on TC basis. Consider with current signalling CA test cases which support both intra-band CA and inter-band CA, one may consider how the applicability be defined for the case whereby a conformance UE that support only intra-band CA. One possible approach is to define the applicability statement for the signalling CA test cases down to individual test step for each TC (i.e. that conformance UE which not supporting inter-band CA, will need to skip the test steps dealing with inter-band CA in each LTE SIG CA TC). However, this does not follow the common approach adopt by RAN5 as to check the applicability statement only in TS 36.523-2 specification (i.e. TC basis) but also need to check the applicability as defined in the signalling CA test cases in TS 36.523-1 specification. Thus, this increases the testing effort for the tester whom needs to run this test.
To resolve the above concerns, one possible approach is to split the current LTE SIG CA TCs into intra-band CA and inter-band CA deployment scenarios. 
Simplification of specification/test maintenance
By adopting the splitting approach of TC into intra-band and inter-band, there are still some new concerns. We expect the larger part of the test would be similar between intra-band and inter-band TCs. Therefore, from RAN5 perspective, the specification/TC maintenance efforts would increase. In addition, for conformance UE supporting both intra-band and inter-band CA, it will result in over testing on this conformance UE. Likewise, in term of number of signalling CA TCs, it will become two times the amounts of current signalling CA TCs (assume all signalling CA TCs need to split). Thus, this implies more maintenance work for test specification is required. 
Therefore, it is worth to consider the maintenance work. We see following is possible approaches. There may be other methods. 
1) TC of independent part from inter-band or intra-band are shared/referred each other in order to avoid duplication.   
2) The cells different between inter-band and intra-band are described as variable. Depending on whether intra-band or inter-band, these cells are interpreted as the cell of intra-band or the cell of inter-band.  
3) For example, intra-band TCs are specified a bit late time after inter-band TCs are more matured. Depending on the market need, the order could be different. 

Annex describes possible structure of TC 8.2.2.3 in case of split intra-band CA and inter-band CA using method 1 and 2.
3.
Conclusion
To summary the above discussion, the foresee impacts are listed in the table below:  
	
	Support both Intra-band CA & Inter-band CA
	Split Intra-band CA & Inter-band CA

	Maintenance work for test cases
	Lesser test cases to maintain
	More test cases to maintain

	UE supporting both intra-band CA and inter-band CA
	No over testing 
	Over testing is expected

	Applicability management
	Increase complexity in defined applicability statement
	No impacts

	Impact to SS platform
	[check with MCC TF160 & SS vendors]
	[check with MCC TF160 & SS vendors]


Consider the maintenance work can be reduced upon method 1) intra/inter band independent part is referred and 2) to use variable for the difference between intra and inter are adopted, we foresee minimum impact towards RAN5 work by splitting the intra-band and inter-band CA TC instead of non-split approach.  Thus, we would like to propose the following:  

Proposal 1: RAN5 should separate the current LTE Rel-10 SIG CA TCs into intra-band and inter-band CA.  

Proposal 2: RAN5 should adopt method 1) intra/inter band independent part is referred and 2) to use variable for the difference between intra and inter as to reduce the maintenance work. 
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Annex:
Possible structure of TC 8.2.2.3 in case of split intra-band CA and inter-band CA using method 1 and 2.
8.2.2.3
CA / RRC connection reconfiguration / SCell addition/modification/release / Success

<< sub-test 1 for intra-band CA >>
8.2.2.3.1s
CA / RRC connection reconfiguration / SCell addition/modification/release / Success / Intra-band
8.2.2.3.1s.1
Test Purpose (TP)

…..
8.2.2.3.1s.2
Conformance requirements

…..

8.2.2.3.1s.3
Test Description

8.2.2.3.1s.3.1
Pre-test conditions

System Simulator:

     -       Cell 1 is the PCell, CellX is the SCell to be added.

     -         Cell X variable: Cell 3  

UE:

None.

Preamble:

       -
The UE is in state Generic RB Established (state 3) according to [18].

8.2.2.3.1s.3.2
Test procedure sequence

…..

8.2.2.3.1s.3.3
Specific message contents
…..

<< sub-test 2 for inter-band CA >>
8.2.2.3.2s
CA / RRC connection reconfiguration / SCell addition/modification/release / Success / Inter-band
8.2.2.3.2s.1
Test Purpose (TP)

Same Test Purpose as 8.2.2.3.1s.1 
8.2.2.3.2s.2
Conformance requirements

Same Conformance requirements  as 8.2.2.3.1s.2 

8.2.2.3.2s.3
Test Description

8.2.2.3.2s.3.1
Pre-test conditions

System Simulator:

     -       Cell 1 is the PCell. Cell X is the SCell to be added.

     -        Cell X variable: Cell 10  

UE:

None.

Preamble:

        -
The UE is in state Generic RB Established (state 3) according to [18].

8.2.2.3.2s.3.2
Test procedure sequence

Same Test procedure sequence as 8.2.2.3.1s.3.2 except the Cell X variable is refer to Cell 10.

8.2.2.3.2s.3.3
Specific message contents
Same Specific message contents as 8.2.2.3.1s.3.3 except the Cell X variable is refer to Cell 10.

If the parameter values for SCell configuration are different between intra-band CA and inter-band CA, the specific message content for Cell 10 is required to be defined accordingly. 

