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1. Introduction

In the last RAN4 meeting, a CR of TS 36.101 for CA_B3_B42_B42 was not provided since handling of the 2nd harmonic from Band 3 into Band 42 was not clarified. In this contribution, we further discuss how to handle the 2nd harmonic and introduction of the associated capability to distinguish between UEs with a trap filter to suppress the 2nd harmonic and UEs without a trap filter. 
2. Discussion

2.1. Motivation and issues
In Japan, the MIC finalized conditions of the 3.5GHz spectrum allocation [1], where it is said that 40 MHz spectrum is allocated to each of three operators as shown in Figure 2.1-1. It is expected that the determination on which operators can obtain a portion of the spectrum from the position a, b, and c will be made by the end of this year. Once operators are allocated to the portion of spectrum, they have to make maximum use of it as soon as possible although it depends on the operator’s considerations how to make maximum use of the spectrum. Therefore, we completed the CA WIs, such as CA_B1_B42_B42 and CA_B19_B42_B42, in the last RAN4 meeting. In addition, we tried to finalize the CA WI, CA_B3_B42_B42, however, the CA configuration may have the 2nd harmonic issue in Japan and/or in some countries later so that we could not finalize the work. 
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Figure 2.1-1: 3.5GHz frequency allocation plan in Japan in [1]
In our understanding, there are roughly three issues we are facing.

· Issue 1

· Whether the 2nd harmonic issue happens or not depends on which portion of the 3.5GHz spectrum will be allocated to operators using Band 3 as well. Thus, the result is not sure until we see the final result of the 3.5GHz spectrum allocation. We assume that it may be after the RAN4#73 meeting (November 2014). It means any decision we make now may or may not be the most appropriate one according to the spectrum allocation result expected in the end of this year in Japan.
· Issue 2

· On the other hand, once we are allocated the portion of the 3.5GHz spectrum, we would like to make this CA configuration specification ready as soon as possible. Therefore, the completion of the WI at RAN#66 (December, 2014) is essential at least from our perspective.
· Issue 3

· Since both Bands 3 and 42 are globally available, it is not sure if, in the future, some operators may be allocated to portions of the Band 3 and Band 42 spectrum which have the 2nd harmonic issue. It means that any decision we make now may not be the most appropriate one in the future.
In the following sections, we firstly discuss the issue 1 and 2 since the issue 1 is closely connected with the issue 2 and they are conflicting each other. Secondly, we discuss how to handle the issue 3.
2.2. On issues 1 and 2
First of all, from operator point of view, once we obtain the portion of the 3.5GHz spectrum which has the 2nd harmonic issue with Band 3, it would be better to consider requirements which take into account a trap filter to suppress the 2nd harmonic from Band 3 into Band 42. On the other hand, either choice with or without the trap filter may be correct or may not be correct later. In addition, as far as we know, at least at this moment, there are no operators who have the 2nd harmonic issue for this CA configuration. Therefore, at this moment, it would be natural or we are afraid but we have no choice but to propose not to consider the trap filter for CA of Band 3 and 42.  It should be noted that this consideration is also applicable to other globally available CA combinations, such as CA of Band 3 and Band 8. Therefore, we propose the following.

· Proposal 1: No trap filter to suppress the 2nd harmonic from Band 3 into Band 42 is considered when we specify the reference sensitivity for CA_B3_B42_B42.
Although we make the above Proposal 1, we believe it is quite important to identify and share what kinds of requirements would be needed in the case of UE with a trap filter, specifically for MSD. Such information would be useful for people who think about how to make maximum use of Band 3 and Band 42 spectrum in the future. If the evaluation results are available, they may try to avoid using CA combinations having harmonic issues.

· Proposal 2: Capture the assumed MSD and the associated relaxation values for ∆TIB, C and ∆RIB, c in the TR in the case of UE with a trap filter.
2.3. On issue 3
As was discussed in [2], we believe that it is necessary to introduce a capability to signal if UEs can deal with the harmonic issue or not. The motivation is the same as that of “SimultaneousRx-Tx” for TDD-TDD CA as discussed in [3]. 
Specifically for inter band TDD-TDD CA, TS36.101 currently has only the requirements that the two or three bands involved are synchronized. Hence, the relaxation values for UE RF are minimized. That means the UE supporting the existing TS36.101 requirements cannot signal a capability of “SimultaneousRx-Tx”.  It is our understanding that if there is a network providing TDD-TDD CA where the involved two or three bands are not synchronized, the network cannot or should not configure the UE without capability of “SimultaneousRx-Tx” to the CA. If the network did so, the UE would not work as CA since they have no function to obtain isolation between two or three bands. It means there are two types of TDD-TDD CA capable terminals with “SimultaneousRx-Tx” capability or without “SimultaneousRx-Tx”. It should be noted that under the network with synchronization between two or three bands, they can use the both types of TDD-TDD CA capable of UEs.

Now at least we have CA_B3_B8, which is a globally available CA configuration. Although at this moment, the CA configuration does not have ability to deal with the 2nd harmonic issue in terms of TS36.101. However, in the future, there may be some operators who face the harmonic issue for the CA configuration so that they would propose to introduce the requirements with the assumption to use a trap filter.

Under the network for CA_B3_B8 where there is no harmonic issue for a certain operator, the eNBs can handle both UEs regardless of UE types with or without the trap filter. However, under the network for CA_B3_B8 where there is the 2nd harmonic issue for a certain operator, the eNBs cannot handle two types of UEs with or without trap filter equally since if they configure the UEs without trap filter to the CA, the UEs would not work as CA due to sever interference from the 2nd harmonic under a certain condition. Therefore, the eNBs have to identify which UEs with ability to suppress the 2nd harmonic or not.
In summary, if we compare these matters in TDD-TDD CA and CA with harmonic issue, they are quite similar. Hence, we believe that it is essential to introduce the similar capability to distinguish the UEs with trap filter and the UEs without trap filter. Note that for simplicity, we denote the capability to suppress harmonics as “CA with harmonics”.
Table 2.3-1: Comparison between the matters in TDD-TDD CA and CA with harmonic
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From the above table, if the eNB cannot identify if the UEs have the capability of “CA with harmonics”, there is a scenario where eNBs meaninglessly configure the UEs to the CA or allocate downlink resource even the UEs are in a not good area after the configuration of the CA.

One may think that if we always assume to use a trap filter we can avoid such a situation. This aspect, however, applies to TDD-TDD CA as well. There is an advantage to introduce “SimultaneousRx-Tx” so that it has been defined. This makes UEs implementation simpler if the synchronization is assumed. In addition, if most operators use synchronized operation, introducing only the relaxation values assuming non-synchronized operation would cause unnecessary large relaxation and unnecessary filter is required to be implemented.
Therefore, with the consideration of the future demands for UE with s trap filter capability, we propose to introduce the capability which UEs have ability to deal with harmonics. In this case, we also need to consider increase of fragmentation. Thus, we need to discuss this aspect later. For example, it may be necessary to make the requirements with a trap filter mandatory from a certain release such as MPR-A-MPR versioning discussion after the requirements for the trap filter introduced in the future.
· Proposal 3: Introduce a capability to distinguish which UEs have capability to handle harmonic issue for a certain CA configuration.
· Note that in TS36.101, there will be requirements for both with and without a trap filter separately according to the demands.
3. Conclusion
In this contribution, we discussed how to handle the harmonic issue for CA_B3_B42_B42 from this CA configuration specific and more general perspective. As a result, we propose the followings.
· Proposal 1: No trap filter to suppress the 2nd harmonic from Band 3 into Band 42 is considered when we specify the reference sensitivity for CA_B3_B42_B42.
· Proposal 2: Capture the assumed MSD and the associated relaxation values for ∆TIB, C and ∆RIB, c in the TR in the case of UE with a trap filter.
· Proposal 3: Introduce a capability to distinguish which UEs have capability to handle harmonic issue for a certain CA configuration.
· Note that in TS36.101, there will be requirements for both with and without a trap filter separately according to the demands.
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