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1 Introduction
Objectives for trade-off analysis are clearly given in [1] (CA WID): “Identify details for the LTE Carrier Aggregation enhancements methods to be specified through trade-off analysis where aspects from all the relevant RAN WGs are considered”. In order to achieve the above objectives, some initial work plans until RAN53 in [1] (CA WID) are as following:
· Identify the candidate methods for Carrier Aggregation enhancements
· Assess the main characteristics of the candidate proposals

· Agree how to do trade-off analysis so that the aspects from all the RAN WGs are considered

· Provide initial trade-off analysis for each  method
Then, we would like to discuss the initial trade-off analysis procedure and provide initial trade-​off analysis result in section 2.
2 Initial trade-off analysis for CA enhancements
Generally speaking, trade-off analysis is a systematic approach to balance the trade-off between performances, overhead and complexity etc, including four steps: identifying requirement from trade-off analysis objectives, listing all alternatives, doing trade-off analysis between performance, overhead and complexity etc for each alternative, providing trade-off analysis result. As for the specific CA enhancements, the other important factors to be considered are to avoid the redundant solutions and enhancement methods for the same purposes from different layers and to consider carefully deployment scenarios, benefits, drawbacks and work item schedule from the perspectives of all the RAN WGs. By considering the aspects from all RAN WGs, the trade-off analysis method could be as following:

· Listing possible CA R11 enhancement requirements or purposes.
· Enhancement directions which need trade-off analysis were  initially given in [1] (CA WID):
·  “Possible improvements in the related signalling for the use of LTE carrier aggregation, including 
i. UL and DL physical layer signalling,
ii. RRC and MAC signalling to support carrier aggregation,
iii. Enhanced transmit diversity schemes for PUCCH format 3 and PUCCH format 1b with channel selection.
· Support of inter-band carrier aggregation for TDD DL and UL including different uplink-downlink configurations on different bands.”
· A way forward for additional carrier types and related details will be decided based on trade-off analysis where deployment scenarios, benefits, drawbacks and work item time plan are carefully considered from the perspectives of all the RAN WGs. 
· In general, the possible improvements include performance enhancement and/or capability enhancement, overhead reduction, flexibility (e.g. supporting TDD inter band CA with different DL/UL ratios), and enhanced bandwidth scalability.
· It needs to identify whether these possible improvements are necessary for the above CA R11 enhancement directions.
· Listing or initially identifying possible corresponding candidate solutions for all listed CA R11 enhancement requirements.
· Corresponding candidate solutions would be listed in [2]~[5]
· Identifying the key impacts to different WGs caused by the candidate solutions.
· Identifying the driving WG for each candidate solution based on the key impacts analysis.
· The driving WG needs to identify whether corresponding enhancement requirements for each candidate solution is necessary or not, and identify detailed candidate solutions or alternatives for the identified enhancement requirements or purposes with the help from other WGs if necessary, which would be able to avoid redundant solution and enhancement methods for the same purposes or requirements from different WGs.
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Figure 1: initial trade-off analysis for CA enhancements
Figure 1 gives the initial trade-off analysis for CA enhancements, considering the key impacts to all WGs, we propose:
1. For RAN1:Driving WG for the requirements about performance and/or capability enhancement, TDD inter-band CA with different DL/UL ratios except the UE and eNB core requirement, PDCCH overhead reduction except of group scheduling, and additional carrier types with physical layer design and targeted scenarios .
2. For RAN2: Driving WG for the requirements about overhead reduction including group scheduling and MAC and RRC signalling.
3. For RAN4: Driving WG corresponding to the UE and eNB core requirements for supporting TDD inter-band CA with different DL/UL ratios and additional carrier type target scenarios determination including band combination aspects and RF requirements.
3 Conclusions
In the contribution, we have given the specific trade-off analysis method for CA enhancements and initial trade-off analysis results. We propose that specific trade-off analysis method for CA enhancement is:
· List CA R11 enhancement requirements 
· List possible candidate solutions for all the R11 CA enhancement requirements 

· Identify the key impacts to different WGs caused by the candidate solutions 
· Identify the driving WG for each candidate solution based on the identified key impacts 
· The driving WG needs to identify whether corresponding enhancement requirements for each candidate solution are necessary, and indentify the detailed candidate solutions for the enhancement requirements or purposes with the help from other WGs if necessary.
The above procedures would help to avoid redundant solutions and enhancement methods for the same purposes or requirements from different WGs, and also help to consider carefully deployment scenarios, benefits, drawbacks and work item time plan from the perspectives of all the RAN WGs. 
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