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1. Introduction
Release 11 LTE Carrier Aggregation Enhancements WI was originally approved in [1] in RAN#51 and further updated in [2] in RAN#52. 

The objectives of the Release 11 LTE CA enhancements cover topics, which require work in more than one RAN WG. Lately high RAN4 workload has caused delays to Release 10 work item completions especially as other working groups have not been able to receive RAN4 feedback in an early phase of their concept and specification development. This contribution intends to initiate early considerations of RAN4 core requirement and especially RF requirement aspects for Release 11 LTE Carrier Aggregation Enhancements. We especially try to identify areas and aspects, which could cause rather significant redesign of LTE REL10 RF requirements and also cause rather significant amount of work in RAN4. We would like to encourage RAN4 to provide early indications from its perspective to other RAN WGs. In this contribution we propose early indication to RAN WG1 in order to facilitate physical layer work on REL11 LTE Carrier Aggregation enhancements.
2. Discussion

One topic in the objectives of the REL11 LTE CA enhancement WI, which could have rather significant impact on RAN4 core requirements and specification work, is study on additional carrier types. This study is described in the WI objectives as follows:
· Study additional carrier types including non-backwards compatible elements for Carrier Aggregation. A way forward for additional carrier types and related details will be decided based on tradeoff analyses where deployment scenarios, benefits, drawbacks and work item time line are carefully considered from the perspectives of all the RAN WGs. 

Time line for fully completing this study in all RAN WGs is relatively short. Thus, early RAN4 feedback to other RAN WGs is seen quite important.

In our view it would be highly beneficial to not focus on additional carrier types, which would have much impact on RAN4 RF requirements. 

New carrier types which would for example introduce new RF bandwidths would create a need for substantial requirement work and simulation campaigns. For example new spectrum emission masks and ACLR requirements needs to be created and therefore new MPR and A-MPR schemes for both normal and multi-cluster operations (Note RAN4 is currently discussing how to define multi-cluster MPR and A-MPR for existing channel bandwidths). Min and OFF power and transmit intermodulation requirements are also bandwidth dependent and would require some specification work.  Similarly new Rx requirements REFSENS, ACS, in-band blocking, out of band –blocking and narrow band blocking needs to be established as these are bandwidth dependent. In fact most of the UE RF requirements are bandwidth dependent. 

New RF bandwidth would also add more complexity to CA as number of possible channel combinations would increase and if new aggregated channel bandwidths are created it would mean that the previously mentioned specification changes for single carrier operation would need to be done for intra-band contiguous CA as well. 

3. Conclusions
As discussed in this contribution we believe that it would be highly beneficial if the carrier aggregation enhancement studies would focus on concepts, which would not require changes to the RAN4 RF requirements but instead would rather utilise the REL10 LTE CA RF requirement assumptions. As RAN WG1 is expected to start its work on this same area in the August RAN1 meeting, we would suggest that RAN WG4 would already provide its initial views to RAN WG1 already before the RAN WG1 work gets started. In this way also RAN WG1 could have clear focus for its own studies from the very beginning. In the annex of this contribution we have provided a draft LS to RAN WG1. 
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1. Overall Description:

Carrier aggregation enhancement WI is tasked to Study besides other enhancements also additional carrier types including non-backwards compatible elements for Carrier Aggregation. A way forward for additional carrier types and related details will need to be agreed based on trade off analyses where deployment scenarios, benefits, drawbacks and work item time line are carefully considered from the perspectives of all the RAN WGs. 

RAN WG4 has discussed the issue and concluded that new carrier types which would require changes to UE RF requirements should be avoided. Especially carrier types introducing new RF bandwidths are problematic from RAN WG4 point of view in light of WI time line.
2. Actions:

RAN WG 4 asks RAN WG1 to take above into consideration when studying carrier aggregation enhancements..
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