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1. Introduction

It has been previously agreed [1] that 2 UL inter-band carrier aggregation would be treated in Rel-12 by opening five work items corresponding to each of the defined CA classes in RAN4.  Each of these work items will contain the individual band combinations of interest corresponding to the CA class for which they belong.  This contribution further discusses the method for handling these 2UL inter-band CA work items.
2. Discussion

In RAN4, five CA classes have been identified as a mechanism to define the specifications for a large number of band combinations in an efficient manner.  For the Rel-10 and Rel-11 specifications, the work has been focused on 2 DL carrier aggregation with a single uplink component carrier.  Moving into Rel-12 as we begin the work for defining the specifications for 2 UL CA, it is desirable to maintain the same class definitions to the extent possible.  To support 2 UL CA, the classes have been slightly modified [2] to divert those low-high band combinations with intermodulation problems from class A1 into class A4.  They are now defined as follows.
A1. Low-high band combination without harmonic relation between bands or intermodulation problem
A2. Low-high band combination with harmonic relation between bands 

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

A4. Low-low, low-high or high-high band combination with intermodulation problem (low order IM)
A5. Combinations not classified in A1-A4
With this modification, we propose the following work items [3], [4], [5], [6], [7] with the rapporteurs being Huawei, Qualcomm, Ericsson, Nokia, and Renesas, respectively, and with RAN4 as the lead working group.

In order to promote a common understanding on how to proceed with the work, we also discuss the following additional aspects.

1. How are band combinations included into a work item?

Band combinations must be explicitly listed in the work item. That is, the existence of a particular band combination for 2DL CA does not imply that it will be automatically included in a 2UL CA work item.  It is the responsibility of the interested parties to engage with the work item rapporteurs to include the appropriate band combinations into the work item. 
2. How is status reported?

The quarterly status report will include an overall completion percentage for reporting in the work plan.  Additionally, the status and completion level of each band combination within the work item will also be reported individually for information.

3.  When and how can a new band combination be added to a work item?

As a part of the work item description is a list of associated band combinations.  At the time the work item is agreed, those band combinations are also agreed.  However, if new band combinations are identified after the work item has already been agreed, the work item must be modified to reflect the addition of new band combinations.  The modified WID will then require approval at RAN.

4.  What is the deadline for including a band combination into Rel-12?
The completion of Rel-12 is expected in June 2014 at RAN #64.  As a practical matter, band combinations should be included in the work item by December 2013 or at the very latest March 2014 in order to be completed before the end of the release.  If the work for the band combination is not able to be completed by RAN #64, then the band combination will be deferred to Rel-13; that is, it will be removed from the Rel-12 WID and added to a Rel-13 WID.  However, it should be emphasized that bands and band combinations are treated in a release independent manner.  Thus, while the band combination may not be defined until Rel-13, equipment otherwise complying to an earlier release may support this band combination so long as the requirements identified in TS36.307 are met.  The particular release for which 2UL band combinations can be made release independent to will be further discussed at the conclusion of the 2UL interband CA work when a better assessment can be made of the necessary changes to the specification.
5.  What bandwidth combinations are supported for 2UL CA?
For each band combination, only those bandwidth combinations as defined for 2DL operation are to be supported for 2UL.  For example, if a 2DL CA configuration supports 5 MHz + 5 MHz, 5 MHz + 10 MHz, 10 MHz + 5 MHz, then it is required that corresponding 2UL CA configuration also supports the same bandwidth combinations.  No new bandwidth combinations can be added, but at the same time, all previously defined bandwidth combinations for 2DL are to be supported for 2UL.  In the case that bandwidth combination sets, in addition to the default set, have been defined for the band combination, the same sets apply for 2UL as they do for 2DL.
 6.  What are the criteria for closing the work item?

Since there may be multiple band combinations contained within each work item, and since additional band combinations may be added after the work item has already started, it is important to understand how and when the work item can be closed.  We propose that the work item is closed at the end of Rel-12 in June 2014 at RAN #64 if at least one band combination listed within the work item is completed.  Closing the work item sooner does not seem sensible if there are still remaining band combinations to be completed; thus, we propose to close the work item at the last possible moment.  For those band combinations that are not completed when the work item is closed, they will be deferred to the corresponding work item towards the next release.
7.  When can the CR's be presented for approval?

Although the 2UL work items will not be closed until the end of the release, there may be band combinations whose specifications are completed sooner.  In order to be able to publish specifications in an expedient manner and in order not to unnecessarily delay any particular band combination which may be completed sooner, we propose that CR's can be presented for RAN approval by the WI rapporteur as soon as the work is completed for the band combination.  It is not necessary to delay all of the CR's for the closure of the work item.  This means if one band combination for 2UL of one class is completed;  i.e., all stage 3 CRs are ready, then they can be brought to RAN for approval without the need to wait until June 2014.  The status report will continue to list this band combination but at 100% completion.
3. Conclusion
In this contribution, we have provided proposals for how to manage the work items for 2UL inter-band CA configurations.
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