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1. Introduction

Defining the requirements and specifications for interband carrier aggregation is anticipated to start in earnest at the current RAN4 #57AH meeting.  In addition to the previously defined scenario (Band 1 and Band 5), three work items for specific interband scenarios have been approved ([1],[2],[3]).  To make most efficient progress in developing the specification for generic interband carrier aggregation in the Rel-10 timeframe and for specific band combination scenarios in the Rel-10 and Rel-11 timeframes, it is recommended that a set of assumptions and priorities first be established and a work plan defined.  In this contribution, we provide a proposal for prioritization as well as for how to manage the logistics of adding the new sections to the specification.
2. Discussion

2.1. Prioritization of technical analysis
It has been agreed that in the Rel-10 timeframe, the RAN4 specifications for carrier aggregation would be limited in scope.  Many of these assumptions and prioritizations have been agreed previously in the context of intraband carrier aggregation, and are merely being repeated here for interband carrier aggregation.
In the Rel-10 timeframe, the following assumptions and guidelines are proposed for interband carrier aggregation.

1. Within each band, only CA bandwidth class A is to be specified.  This implies that each band supports only a single component carrier with NRB,agg ≤ 100.
2. The component carrier in each band is limited to channel bandwidths of 5, 10, 15, or 20 MHz, or a subset depending on the supported channel bandwidths for the band in accordance with Table 5.6.1-1 of TS 36.101.  Aggregation of component carriers of channel bandwidths 1.4 and 3 MHz are not specified at this time.
3. The number of bands should be limited to two.  Three band combinations are deferred for later study.
4. The number of downlink carriers is limited to two.  The number of uplink carriers is limited to one.  Multiple uplink carriers are deprioritized pending completion of the requirements for a single uplink carrier.
5. For each interband scenario, a preferred uplink band is to be identified.  Priority will be given to defining the specification for a single uplink carrier in this preferred uplink band.  However analysis would need to be carried out for either of the associated uplink carrier (but not simultaneous operation). This aspect can be captured in the TR.
6. For each band, it is assumed that the Rel-8 requirements must be met individually when the device is configured for single band operation.  Interband carrier aggregation requirements should be levied on top of these existing requirements when the device is configured for interband multi-carrier operation.

It is proposed that all of the prioritized work be completed before the deprioritized work is started.  However it not clear how this would be addressed in RAN4 as new band combinations are continuously added before the previous work item is completed.

2.2. Issues for consideration

Adding interband carrier aggregation requirements will result in changes and additions to numerous sections of the specification.  In particular we see the following issues related to requirements for UE devices which support a combination of LTE-A features:

1. Intersection of performance requirement (e.g. OOB, UE to UE co-existence) for intra band, inter band, e DL MIMO, UL MIMO. However do we address this aspect?

2. RF front end architecture will be significantly different for different band combinations of intra band, inter band, e DL MIMO, UL MIMO and will have an impact when meeting Rel8 performance requirements – how do we address this aspect?

3. Changes in maximum power, REFSENS, blocking performance again will be need to be considered for the different combinations and is also linked in with the issue 2 above (different RF front end arch). Should these requirements be specified, not specified, or will we have allowed granularity; i.e. max power is allowed a ± delta change.  Noting many performance requirements are specified relative max power (EVM, in band emission, PC_max , emission etc and RESENS (number of RB, ACS, blocking, etc)

4. RRM changes related to RF requirements will also be impacted so this needs a co-coordinated approach between the two specifications TS36.101 and  TS 36.133

2.3. Logistics
We propose the following

1. For the sake of efficiency and simplicity, it may be advisable to follow the approach that was taken for the intra band carrier aggregation requirements; that is, first make the necessary changes and additions to a temporary “sandbox” location before implementing all changes as a single CR to the specification at the completion of the work.  

2. We therefore propose that we continue the approach for Rel 10 and add a new Annex B based to the TR on the Dec 2010 release of the TS36.101 specification so agreed CR’s can first be introduced in this section and then at specific interval RAN plenary intervals (June 2011) and (Dec 2011) this CR is presented for approval and Annex B base line is again updated. 

3. Each clause of TS 36.101 is reviewed to determine the appropriate generic requirements to support interband CA.  Specific band combinations may impose additional delta changes as necessary.  In general, the device must support the Rel-8 requirements, the generic interband CA requirements, as well as the additional band combination delta changes.  Note that this approach will require changes to the baseline Rel-8 requirement if there is an impact due to interband CA; for example, maximum output power and reference sensitivity.  

4. An Annex B approach will allow RAN4 to approve any changes to this section but will still allow amendments to be made prior to a CR is presented to RAN plenary for approval. This will also allow a review of the final CR to be updated so the quality and readability of the TS36.101 specification is maintained.
3. Conclusion

A prioritization for the Rel-10 specifications on interband CA has been proposed.  In addition, logistics on updating the specification in an organized manner have been suggested.  Pending further discussions in RAN4 we suggest the following approach is taken 
· Continue the approach for Rel-10 and add a new Annex B based on the Dec 2010 release of the specification.  Agreed CR’s can be introduced in this section and then at specific interval RAN plenary intervals (June) and (Dec ) this CR is presented for approval and Annex B base line is updated. 
· In this case we can continue the approach that was used previously that TP proposal should be made to the both the analysis section of the TR and the Annex B.

· This will also allow a review of the final CR to be updated so the quality and readability of the TS36.101 specification is maintained.
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