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1 
Background

The current RAN5 work for Carrier Aggregation (CA) is for Release 10. The WID [1] sets out the objectives for creating the generic requirements and Status Report [2], describes the progress at the last RAN plenary, RAN#55. The target is to complete the Release 10 work in December, at RAN#58. 
Looking at the Work Plan [3], the extent of the work will be challenging to complete by then. In RF, there are a number of open issues & action points, and some of the core specification requirements are still to be updated. The signalling WP is more stable, but there are discussions on adding test cases and aspects of other details in creating a working test environment. 
Release 11 introduces a large number of additional CA configurations, some of which have already been completed in RAN. Most of these are release independent. These configurations include network operator specific configurations, which are already on course for deployment in the timeframe of the completion target for the Release 10 CA work item. Given the market conditions, RAN5 should consider an early start of some of the Release 11 CA Enhancements work, especially on those CA configurations that are release independent and have a market requirement for early 2013.
2 
Aim
The aim of this document is to present the anticipated Release 11 CA work for RAN5, focusing on operating bands’ CA configurations, and present proposals for endorsement at RAN5#55. 

3 
Release 11 Carrier Aggregation Enhancements

The work in Release 10 consists of two intra-band contiguous and one inter-band CA scenarios, which have been used for creating the minimum requirements (TS 36.101 v10.6.0 [4]):

· Intra-band contiguous CA

· CA_1C

· CA_40C

· Inter-band CA with 1 active UL

· CA_1A-5A

The above have been used as the basis for developing generic CA cases. Compared to this, Release 11 has a vast set of new configurations in the following scenarios (all of which are explained in more detail in later clauses): 
· Contiguous Intra-band CA configurations

-> applicable from Rel-10

· Inter-band CA configurations with 1 active UL
-> applicable from Rel-10

· Non-contiguous Intra-band CA configurations
-> applicable from Rel-11

· Inter-band CA configurations with 2 active ULs
-> applicable from Rel-11

Other Release 11 CA enhancements currently consist of Multiple Timing Advance, and a New Carrier type.

Contiguous Intra-band CA configurations

Table 1 below shows the current list of contiguous intra-band CA configurations.
Table 1: Contiguous Intra-band CA Configurations

	Contiguous intra-band 
CA Configurations
	RAN4

Timeframe
	RAN5

Applicability
	Comments

	CA_1C
	REL-10
	REL-10
	Generic case, Included in CA for LTE WI (Rel-10)

	CA_40C
	REL-10
	REL-10
	 Generic case, Included in CA for LTE WI (Rel-10)

	CA_38C
	REL-11
	REL-10
	

	CA_41C 
	REL-11
	REL-10
	Already specified in 36.101 v11.0.0

	CA_7C
	REL-11
	REL-10
	


Inter-band CA configurations with 1 active UL

RAN4 has grouped Inter-band CA combinations into several classes, depending on their characteristics:
Class A1: Low-high band combination without harmonic relation between bands

Class A2: Low-high band combination with harmonic relation between bands

Class A3: Low-low or high-high band combination without intermodulation problem (low order IM)

Class A4: Low-low or high-high band combination with intermodulation problem (low order IM)

Class A5: Combination except for A1 – A4

Table 2 below shows the current list of CA band combinations.
Table 2: Inter-band CA Configurations

	Inter-band CA Configuration
	RAN4

Timeframe
	RAN5

Applicability
	RAN4 classification
	Comments

	CA_1A-5A
	REL-10
	REL-10
	Generic
	Generic case, Included in CA for LTE WI (Rel-10)

	CA_4A-13A
	REL-11
	REL-10
	A1
	Completed in Inter-band CA TR 36.850, R4-122500 [5]

	CA_7A-20A
	REL-11
	REL-10
	A1
	Completed in Inter-band CA TR 36.850, R4-122500 [5]

	CA_2A-17A
	REL-11
	REL-10
	A1
	Completed in Inter-band CA TR 36.850, R4-122500 [5]

	CA_4A-5A
	REL-11
	REL-10
	A1
	Completed in Inter-band CA TR 36.850, R4-122500 [5]

	CA_5A-17A
	REL-11
	REL-10
	A1
	

	CA_3A-20A
	REL-11
	REL-10
	A1
	Completed in Inter-band CA TR 36.850, R4-122500 [5]

	CA_1A-19A
	REL-11
	REL-10
	A1
	Completed in Inter-band CA TR 36.850, R4-122500 [5]

	CA_3A-5A
	REL-11
	REL-10
	A1
	Completed in Inter-band CA TR 36.850, R4-122500 [5]

	CA_1A-18A
	REL-11
	REL-10
	A1
	Completed in Inter-band CA TR 36.850, R4-122500 [5]

	CA_4A-17A
	REL-11
	REL-10
	A2
	

	CA_4A-12A
	REL-11
	REL-10
	A2
	

	CA_3A-7A
	REL-11
	REL-10
	A3
	

	CA_5A-12A
	REL-11
	REL-10
	A3
	

	CA_4A-7A
	REL-11
	REL-10
	A3
	

	CA_1A-7A
	REL-11
	REL-10
	A3
	

	CA_8A-20A
	REL-11
	REL-10
	A4
	

	CA_1A-21A
	REL-11
	REL-10
	A4/A5
	Expected to be completed in June / September 2012

	CA_11A-18A
	REL-11
	REL-10
	A5
	


The classification only makes a difference between the band combination characteristics that require specific requirements to handle different interference and degradation issues. At this point, the work is reflected in a Technical Report R4-122500 [5], which will be published as TR 36.850. Towards the end of the year, most configurations should be completed in TS 36.101. 
Intra-band non-contiguous CA configurations

Table 3 below shows the current list of non-contiguous intra-band CA configurations.

Table 3: Non-contiguous Intra-band CA Configurations

	Non-contiguous intra‑band 
CA Configurations
	RAN4

Timeframe
	RAN5

Applicability
	Comments

	CA_25A-25A
	REL-11
	REL-11
	Is not in RAN5 scope for Release 10.


Non-contiguous CA is a new Release 11 feature that requires Release 11 signalling and will introduce specific Release 11 requirements for CA. Therefore, it is not in the scope of RAN5 for requirements applicable in Release 10.
Inter-band CA configurations with 2 active ULs

Some of the Table 2 Inter-band combinations are being studied for 2UL/2UL usage as well, but that work is still TBD and more importantly, also requires Release 11 signalling and will introduce specific Release 11 requirements for CA. Therefore, it is not in the scope of RAN5 for requirements applicable in Release 10.
Further Observations

· 3GPP Release 11 CA enhancements work contain

· Release 10 applicable (release independent) CA configurations

· Intra-band contiguous CA configurations

· Inter-band CA configurations with 1UL

· Release 11 applicable CA configurations

· Intra-band non-contiguous CA configurations

· Inter-band CA configurations with 2UL

· Multiple Timing Advance (RAN2)

· New Carrier Type (RAN1/RAN4)
· There exists a market need for several CA configurations to be specified by the completion of CA for LTE (Rel-10) [1].
· Only the Release 10 applicable CA configurations introduce a motivation for RAN5 to start the work before the main RAN5 WID for CA is completed.

· The “Release independent CA enhancements (Rel-11)” contains

· 3 new Intra-band contiguous CA configurations

· 18 new Inter-band CA configurations

· potential for additional configurations

It follows that, in total, there are (currently) 24 CA configurations which RAN5 will need to deal with. Using the normal approach for introducing new bands against which these CA configurations can be referred, it would be necessary to create 21 separate WIs; i.e. one for each new CA configuration. This pushes toward a coordinated way to handle the work for all the configurations in order to meet the expectations of target completion dates. In order to facilitate such coordination a common approach for all CA configurations is strongly encouraged. Ideally each CA configuration must have the flexibility to be completed independently to best meet market requirements.
One way in which this can be done is through the creation of a ‘jumbo’ WI for “Release independent CA enhancements (Rel-11) WID, which could contain all CA configurations.
At first glance, such a WI appears very complex but it would:

· provide a logical way for RAN5 to handle all the work in parallel 

· allow delegates to focus on their configuration of interest within a common framework
· allow delegates to define target completion dates for configurations separately

· provide a reporting structure that enables transparency of progress in a single document

· reduce the administrative overheads associated with the life cycles of multiple work items

Thus, it will be necessary to assign responsibilities to named companies to drive one or more configurations.
Aside from the actually technical work of developing test cases to cover the CA requirements, more thought and planning is needed on how to: 

· Design the work plan to separate the configuration activities, show individual completion levels as well as provide the overall progress.

· To modify the status report in such a way that TSG RAN can understand easily the progress of the work item based on the work plan.

· Adapt the meeting agenda to facilitate logical handling of contributions

Finally, given the prospect of the Release 11 work in addition to the existing Release 10 CA work (which is still likely to increase), against with a challenging target completion date, RAN5 may need a bis meeting, towards the end of this year, to expedite the work.
4
Proposals 
In order to ensure completion of all CA configurations (currently 24 but this number is likely to increase) in a timely manner in response to market requirements, Nokia proposes the following:
· To create a ‘jumbo’ Release 11 WID “Release independent CA enhancements (Rel-11)”, to include any and all of the new Release 10 applicable CA configurations, for endorsement at RAN5#56 and approval at RAN#57 (Sep 12)

· To discuss the option of a bis meeting to help to overcome the workload and urgency of completion.
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