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1. Introduction

There are currently nineteen RAN approved work items for inter- and intra-band carrier aggregation combinations, with additional combinations anticipated.  In order to efficiently complete the specification work with high quality, while simultaneously addressing the other RAN4 work not related to CA band combinations, we feel that it is necessary to organize and structure the work.
2. Discussion

The challenge that RAN4 faces is how to address a large number of band combinations in a timely manner, yet ensure that the specifications are of high quality.  These two goals can be contradictory since the means to maximize quality specifications is to allow sufficient time for multiple companies to perform the study and analysis.  Since the companies are limited in their backoffice ability to support the work, the rate of progress is fundamentally limited.  Therefore, to improve efficiency, it is necessary to define and agree upon a process.

2.1. Progress to date
This is certainly not a new idea.  A number of techniques have been proposed in the past to organize the work on carrier aggregation band combinations.  Initially, an operator ranking of priority was presented to highlight those band combinations which the participating operators felt should be addressed first.  As the work progressed, it was decided by RAN4 to define the Rel-10 specifications around “generic” band combinations first, rather than to address operator-specific combinations.  For interband CA, the generic combination was Band 1 and Band 5.  For intraband CA, the scenarios were Band 1 and Band 40 for FDD and TDD, respectively.  It was decided that a “framework” should first be defined for interband CA as a means of handling a large number of band combinations in an efficient manner.  The output of that framework is the definition of four interband CA classes.  Most recently, an agreeement was reached on how to treat the “high/low without harmonics” class; i.e., class A1.  The other three classes, as well as band combinations which do not conveniently fit in to any of those classes, were decided to be treated on a case-by-case basis.  Thus, the framework is only meaningful for interband CA class A1.
2.2. Remaining work

Assuming that the class A1 band combinations can be quickly completed for carrier aggregation in the downlink; that is, for single uplink and dual downlink only, a large body of work still remains.  We note that of the nineteen active work items, five of them can be categorized into class A1.  The remaining fourteen combinations, including intraband combinations, must now be treated on a case-by-case basis.  The following issues remain in how to organize the remaining work, as well as address new combinations yet to be introduced
1. The interband framework for class A1 is only applicable for single uplink.  Therefore, each of the five combinations that is currently part of this class has a component to it (dual uplink) that is still open.

2. Related to point 1, it is likely that dual uplink should be considered on a case-by-case basis even for the class A1 since each band may have unique coexistence and regulatory requirements.  It is clear that dual uplink should be treated for a given band combination only after single uplink is completed for that band combination, but it remains to be identified how dual uplink for a given band combination will be treated relative to single uplink for other band combinations.  
3. Intraband CA are currently proceeding independently of interband CA combinations.  However, it is largely the same companies in RAN4 which are required to study both.  Thus, if the intraband combinations proceed in parallel, the number of interband CA combinations which can be treated in the same time period may be reduced.  In this light, it may be more reasonable to define a process that includes both intraband and interband, possibly taking into account work that has already begun for the intraband combinations.
4. Non-contiguous intraband scenarios are now starting to be introduced.  This is a new body of work where some of the challenges have already been identified.  These scenarios should also be included in the defined process.

5. The treatment of a device which supports multiple band combinations is FFS.  Given the broad operator interest in carrier aggregation, it is anticipated that from the very beginning, devices supporting multiple band combinations will appear on the market.  If the specification remains FFS, the requirements will be ill-defined for these devices.

2.3. Process definition

It is our opinion that given the limited resources of companies in RAN4, it is not possible to tackle all band combinations in parallel to produce a high quality specification in the Rel-11 time frame.  We feel that a process should be defined so that there is consistency among the  companies on how to proceed with the work and can focus their efforts accordingly, whether that be actively writing contributions or reviewing the contributions from other companies.  We propose a process of prioritization for the remaining work.  We propose that RAN4 agree upon a list of the remaining work and agree upon a rough estimate of the number of band combinations that can be treated in parallel.  This information can then be supplied to RAN plenary where a prioritization can be made.
As a first step, we propose the following list for prioritization (the greyed out lines are to be excluded from prioritization).  Not included in this list is the treatment of multiple band combinations, although it should also be factored in to the prioritization process.  Also note that 2UL cases are treated independently of 1UL cases, which suggests that they can be completely decoupled.  This may not be entirely true in all cases, but may be used as a simplifying approximation in defining a process.
	Combo
	UL/DL
	tdoc
	Lead
	Notes

	Band 3 + Band 7
	DL
	RP-100668
	TeliaSonera, Orange, Tel-IT
	

	Band 4 + Band 13
	DL
	RP-101435
	Verizon
	high/low without harmonics

	Band 4 + Band 17
	DL
	RP-101391
	AT&T
	

	Band 20 + Band 7
	DL
	RP-110403
	Orange
	high/low without harmonics

	Band 5 + Band 12
	DL
	RP-110372
	USCC
	

	Band 4 + Band 12
	DL
	RP-110135
	Cox
	

	700 MHz SDL +  Band 2
	DL
	RP-110435
	AT&T
	high/low without harmonics

	Band 2 +  Band 17
	DL
	RP-110432
	AT&T
	high/low without harmonics

	Band 4 +  Band 5
	DL
	RP-110433
	AT&T
	

	Band 5 +  Band 17
	DL
	RP-110434
	AT&T
	

	Band 20 + Band 3
	DL
	RP-111212
	Vodafone, DT, Orange, Telecom Italia, Telia
	high/low without harmonics

	Band 20 + Band 8
	DL
	RP-111213
	Vodafone, DT, Orange
	

	Band 3 + Band 5
	DL
	RP-111339
	SKT
	

	Band 4 + Band 7
	DL
	RP-111358
	Rogers
	

	Band 1 + Band 7
	DL
	RP-111357
	China Telecom
	

	Band 41 (intra-band CA)
	DL
	RP-110673
	Clearwire
	intra, contiguous

	Band 38 (intra-band CA)
	DL
	RP-110862
	CMCC
	intra, contiguous

	Band 7 (intra-band CA)
	DL
	RP-111356
	China Unicom
	intra, contiguous

	Band 25 (intra-band CA, non contiguous)
	DL
	RP-111371
	Sprint
	

	2 UL Band 4 + Band 13
	UL
	RP-101435
	Verizon
	Dual UL

	2 UL Band 20 + Band 7
	UL
	RP-110403
	Orange
	Dual UL

	2 UL Band 2 +  Band 17
	UL
	RP-110432
	AT&T
	Dual UL

	2 UL Band 20 + Band 3
	UL
	RP-111212
	Vodafone, DT, Orange, Telecom Italia, Telia
	Dual UL

	2 UL Band 3 + Band 7
	UL
	RP-100668
	TeliaSonera, Orange, Tel-IT
	Dual UL

	2 UL Band 4 + Band 17
	UL
	RP-101391
	AT&T
	Dual UL

	2 UL Band 5 + Band 12
	UL
	RP-110372
	USCC
	Dual UL

	2 UL Band 4 + Band 12
	UL
	RP-110135
	Cox
	Dual UL

	2 UL Band 4 + Band 5
	UL
	RP-110433
	AT&T
	Dual UL

	2 UL Band 5 + Band 17
	UL
	RP-110434
	AT&T
	Dual UL

	2 UL Band 20 + Band 8
	UL
	RP-111213
	Vodafone, DT, Orange
	Dual UL

	2 UL Band 3 + Band 5
	UL
	RP-111339
	SKT
	Dual UL

	2 UL Band 4 + Band 7
	UL
	RP-111358
	Rogers
	Dual UL

	2 UL Band 1 + Band 7
	UL
	RP-111357
	China Telecom
	Dual UL

	2 UL Band 25 (intra-band CA, non contiguous)
	UL
	RP-111371
	Sprint
	Dual UL


Table 1: List of combinations to be prioritized
As new band combinations are approved by RAN plenary in future meetings, they can be added to the prioritization list, except for those which fall into the “high/low without harmonics” category.  It is anticipated that the prioritization can be re-evaluated in 6 month intervals as some items are completed and new ones arise.
3. Conclusion

While good progress was made in the last RAN4 meeting in defining the framework for interband carrier aggregation class A1 (low/high/no harmonics), there remains a large body of work to complete the specifications for all of the approved CA band combination work items and those that are still forthcoming.  It is our opinion that it would be beneficial to create an agreed process by which this work can be treated in RAN4.  We propose that RAN4 agree on a list of tasks to be completed, provide a rough estimate of the number of CA work items that can be treated concurrently, and provide this information to RAN plenary for prioritization.
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