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Introduction
During the previous RAN4 meetings, the LTE CA BS requirements and how they can be implemented in the 36- and 37-series specifications were discussed. In this paper, the prerequisites for implementing LTE CA in the 3GPP BS specifications are discussed, the available options are analyzed and a way forward is presented. 

Discussion
In RAN4 #54 in San Francisco and the RAN4 Ad Hoc #10-02 in Dublin, a number of options and opinions for defining LTE CA BS requirements in different specification series were presented [1‑3]. The possible approaches to the task are summarized as follows:
a. CA requirements should be defined only in 36-series specifications.
b. CA requirements should be defined in both 36- and 37-series specifications, with forward references in 36-series to 37-series for some requirements.

c. CA requirements should be defined only in 37-series (36 series updated with possible new/modified single RAT requirements)

Some concerns and views were raised in the discussions regarding how to best reflect the Multicarrier aspects and how to avoid “double testing” of Base Stations.
Summarizing the different views and opinions in order to form a 3GPP consensus, the following prerequisites for implementing LTE Carrier Aggregation in the BS specifications can be identified:

1) Carrier aggregation should be supported for BS declared according to TS 36.104/141.
· For a BS conforming to 36-series specifications, additional testing according to 37-series should not be mandatory.

2) Carrier aggregation should be supported for BS declared according to TS 37.104/141.
· For BS conforming to 37-series specifications, 36-series requirements are implicitly fulfilled and additional testing according to 36-series should not be needed.

The prerequisites above address the “double testing” concerns raised and states clearly that a flexibility in terms of using 36- and 37-series specifications is needed. In this context, the scope of 36- and 37-series is a starting point. The scope defined for the specifications show that LTE CA for an E-UTRA single-RAT capable BS is within the scope of both specifications:

TS 36.104 scope:

“The present document establishes the minimum RF characteristics and minimum performance requirements of E-UTRA Base Station (BS).”

TS 37.104 scope:

“The present document establishes the minimum RF characteristics of E-UTRA, UTRA and GSM/EDGE Multi-Standard Radio (MSR) Base Station (BS). Requirements for multi-RAT and single-RAT operation of MSR BS are covered in the present document. The requirements in the present document for E-UTRA and UTRA single-RAT operation of MSR BS are also applicable to E-UTRA and UTRA multi-carrier capable single-RAT BS. Requirements for GSM BS that are only single-RAT capable are not covered.”

Some other aspects to consider are the following:
· The 37-series MSR specifications were developed to handle the multi-carrier requirements for both UTRA and E-UTRA as required by the WI objective. This implied that a BS compliant to 37-series can be declared as single-RAT capable for multi-carrier E-UTRA operation in the capability set definitions.

· The 37-series requirements are derived such that any E-UTRA capable BS compliant to 37-series is also compliant to 36-series. This means that such an E-UTRA BS should not have to be tested according to 36-series, since that would just result in a time-consuming “double testing” of those requirements.
· LTE CA may occur in inter-band or intra-band scenarios where a BS in multi-RAT operation contains E-UTRA carriers which are aggregated with other E-UTRA carriers either in the same band or other band. In this case, only 37-series is applicable as stated in the second prerequisite above.
It is clear from the discussion above that Option a) or Option c) can not meet both prerequisites 1) and 2) above. Implementing both option a) and c) would not work either, since it does not address the double testing issue raised above.
Considering the above, it becomes apparent that option b) as earlier proposed by NSN [1] is the best way forward. Optional forward references to 37-series from 36-series for requirements that are implicitly covered in 37-series would allow 36- and 37-series specifications to be applied independently for various markets.
This can be achieved by adopting the applicability table in [2], by allowing for forward references to the 37-series in the 36-series specification. This option would also eliminate the “double testing” issue.

In order to address the concerns in prerequisite 1) above, that LTE BS declared according to 36-series should not be additionally tested according to 37-series, it is important that it is clearly stated that the 36-series specification fully covers all single-RAT LTE BS and that the use of tests in the 37-series specification are in this case optional.
Conclusion and Proposal

In this paper, possible options for developing LTE CA BS requirements in 36- and 37-series specifications are discussed. To allow LTE CA operation for BS compliant to both sets of specifications and to avoid double testing, we propose a way forward based on developing LTE CA requirements in both 36- and 37-series. For applicable requirements, 36-series can be applied with optional references to the corresponding requirements in 37-series, but is it should be clearly stated that 36-series is also applicable as is for all single-RAT LTE BS.

This way forward makes it possible to avoid double testing, both for BS declared according to the 36-series and the 37-series of specifications. 
A text proposal for the LTE CA report can be found in [4].
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