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1. Introduction
Intra-band carrier aggregation REFSENS requirements have been discussed in multiple contributions in the past few RAN4 meetings [1][2][3]. In this document, we summarize the proposals and recommend a new proposal for consideration.
2. Discussion
2.1. Summary of proposals

In [1], the following was proposed for intra-band CA REFSENS:

Release 10

In Rel 10 we need to define RFESEN where up to 5 contiguous CC are specified. Also in this case there is no requirement to maintain the fixed TX-RX separation between CC. On the basic that the working assumption that R2 signalling would support a linkage between the UL and DL CC for PCC and all SCC it is possible to define the CC UL/DL for each band when CA is deployed. As the Rel 8/9 requirements would still be applicable we would only need to specify an additional scenario depending on the TX- RX frequency separation. In this for each CA band one of the two options would be applicable i.e. 5 or 7 below depending on the TX- RX separation as shown below 
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CA Rx configuration for CA >1

For small duplex gaps scenario 5 would be applicable and for larger duplex gaps scenario 7 would be more appropriate when setting the performance requirements for a CA operating band. In this case the requirements would be band dependant and we would only need to specify one additional requirement for CA . In this case we can specify both the TX-rx spacing and RFSENS in the following manner for CA1

In [2], the following was proposed for intra-band CA REFSENS:
Proposal 1: For intra-band contiguous carrier aggregation, REFSENS should be tested with single carrier UL transmission allocated within the CC that is closest to the DL band.

Proposal 2: For inter-band contiguous carrier aggregation, two options for REFSENS tests could be considered:

· Option 1: Per CC requirements, (the DC-HSUPA approach)

· Option 2: Averaging throughput approach

In [3], the following was proposed for intra-band CA REFSENS:

We propose to specify sensitivity for a Rel-10 UE supporting carrier aggregation (FDD) as follows:

· the UE shall meet the Rel-8/9 REFSENS requirement with the PCC active and full uplink power and allocation according to Rel-8/9 (the case of a limited uplink transmission bandwidth shown Figure 1

· in addition, for UE(s) supporting one UL CC: sensitivity for the PCC and SCC with the primary UL active and with one UL CC configured with full allocation and a power reduction if 4 dB from the total (it may suffice to verify the SCC),

· in addition, for UE(s) supporting two UL CC(s): sensitivity for the PCC and SCC with two UL CC(s) configured with full allocation and a power reduction if 4 dB from the total (it may suffice to verify the SCC)

The same method should be used for FDD and TDD, but the MSD can be set to zero for TDD assuming synchronised carriers. 
2.2. Alternative proposal

Note that all the three proposals above requires extensive simulations and could be very time consuming. In light of the deadline for core-spec completion, we propose the following:
· The UE shall meet the Rel-8/9 REFSENS requirement with the PCC active and full uplink power and allocation according to Rel-8/9 [3]

· Performance requirement for Rel-10 intra-band contiguous CA is only defined for the following case: 

· The PCC active and full uplink power and allocation according to Rel-8/9 
· DL SCC is only allocated outside the DL PCC, i.e., further away from PCC UL transmission compared to PCC DL.

· Rel-8/9 REFSENS requirement should be reused for both DL PCC and SCC.

Pros:

· This proposal requires no additional simulation work for core requirement definition.

· For many cases, PCC full allocation full power transmission is the worst case (Band 1) compared to reduced power 200 RB allocation.

Con:

· Configuration of SCC inside PCC is not explicitly tested. However, additional test could be added in the future.

3. Conclusions
In this contribution, we summarized previous REFSENS proposals which diverges in many aspects. An alternative proposal is made to ensure the completion of CA core spec in December and covering most useful CA scenarios. We recommend the working group to approve the following proposal:
Way Forward

· The UE shall meet the Rel-8/9 REFSENS requirement with the PCC active and full uplink power and allocation according to Rel-8/9 [3]

· Performance requirement for Rel-10 intra-band contiguous CA is only defined for the following case: 

· The PCC active and full uplink power and allocation according to Rel-8/9 
· DL SCC is only allocated outside the DL PCC, i.e., further away from PCC UL transmission compared to PCC DL.

· Rel-8/9 REFSENS requirement should be reused for both DL PCC and SCC.
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