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1. Introduction
In RAN4 meeting #59 [1] it was agreed that methods for defining requirements for various operator band combinations will be done. The following tentative classes were defined:

A1.
Low-high band combination without harmonic relation between bands

A2.
Low-high band combination with harmonic relation between bands

A3.
Low-low or high-high band combination without intermodulation problem (low order IM) 

A4.
Low-low or high-high band combination with intermodulation problem (low order IM)

Combinations with operating bands in the 1.5 GHz are designated into the above classes on a case-by-case basis.

This contribution proposes a method for class A1.
2. Discussion

In the RAN4 meeting #59 held in Barcelona there was a proposal [2] how to map the duplex-filter insertion losses for MOP and REFSENS relaxations. Method was also discussed in separate inter-band CA Ad-Hoc meeting and there it was widely acceptance. There was however some concerns raised that the relaxations to REFSENS are excessive and the impact of Tx noise should be taken into account. Following the comments on Ad-Hoc meeting we propose following compromise as a way forward
Proposal 1: Use the average additional Insertion Loss (IL) of the obtained data for diplexer and quadplexer with the insertion loss given at ETC  
Proposal 2:  ΔTIB= CEIL(IL/2·10)/10 with the insertion loss given at ETC, which will give a 0.1 dB granularity.  

Proposal 3: If additional IL ≤ 0.5 dB then ΔRIB= 0. If additional IL > 0.5 dB then ΔRIB= CEIL(IL/2·10)/10  with the insertion loss given at ETC, which will give a 0.1 dB granularity.    
Proposal 4: Tx noise impact on ΔRIB is not taken into account
Proposal 5: How to into account if UE supports multiple band combinations is FFS
2.1 Tx noise Impact to REFSENS
RAN4 has defined REFSENS requirements for Inter band CA following way

For the UE that supports inter band CA the reference sensitivity is defined to be met with both downlink component carriers active and either of the uplink component carriers active. The UE shall meet the requirements specified in chapter 7.3.1.

What this means is illustrated in Figure 1 below. Both downlinks and one UL is activated and then it is tested that BOTH downlinks meet the REFSENS requirement. Then UL is changed to the other band and again BOTH downlinks are tested. So test result will consist of four different REFSENS results (two per band). 

In case the Band X UL is active Band Y DL does not have noise coming from its own UL it can be argued that it is easier for UE to meet the REFSENS requirement than for normal REL-8 operation. We agree that this is true for the bands where UL-DL separation is small. So there have been proposals to take this into account in specifications somehow.
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Figure 1
One obvious way would be to define new set of REFSENS values for all the bands when UL is switched off. So when we are testing band X DL while Band X UL is active the requirement would be the existing REFSENS requirement but for Band Y DL we would have new REFSENS requirement as Band Y UL is off. Unfortunately this is very laborious task and it would be very difficult to agree in RAN 4 correct new REFSENS values hence we do not think that this is feasible. 
Another method proposed is that there could be defined average REFSENS value that takes into account both cases i.e. UL ON and OFF. This could be problematic as the case where the UL is ON then the normal REFSENS is needed otherwise UE could fail the test. 

So we propose that we do not specify how much the REFSENS is better for some bands if UL is turned OFF because it is a very difficult to reach conclusion what the values should be and also it would make specification and testing unnecessary complex. We must also remember that this benefit will be there in real operation whether 3GPP defined a number for it or not. Also we want to point out that in our proposal REFSENS relaxation is smaller to begin with that MOP relaxation.
3. Conclusion

4. This contribution proposes method for requirement work for operating band combination class A1. We hope that RAN4 can reach an agreement on this in Bucharest meeting as there are three more band combinations classes which need methods to be agreed. Rest of the classes are more problematic than the method for class A1.
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