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1. Introduction
Additional relaxations (Δ TIB, Δ RIB ) due to inter-band CA have been widely discussed in RAN4 for a long time. This paper once again discusses this issue and makes a compromise proposal. 
2. Discussion
2.1 Current status 
There were several papers presented in previous meeting including for example, [1, 2, 3, 4]. In our understanding, the biggest open issues are related to the magnitude of the relaxations in case UE supports multiple band combinations, especially overlapping ones and to the applicability to the legacy systems. 
2.2 Considerations and proposals
The gaps in the relaxation values proposed by some operators and vendors have been pretty large. This is most due to different methodologies; some look for optimal solutions dedicated for certain band combinations only and yielding lowest possible relaxation values whilst some advocate more generic approach were more implementation options are considered. In our previous contribution [2] we conditionally proposed to specify both of these solutions, one that is based on common diplexer and one that is done assuming multi-feed antenna (no common diplexer). In this paper we will further consider different options and propose a compromise solution. In principle our proposals are the same as they were in our previous paper even though the structure might look different because this time we tried to keep proposal as short and easy to read as possible.
The standardization is problematic also from deployment perspective; some CA deployments will happen rather soon whilst some will happen later in the future. Our proposal tries to reflect this aspect as well. We recognize our proposal is not a simplest one, but on the other hand we feel that this proposal would solve a lot of open issues at one time.
1. Division based on reference antenna feed architecture
We understand operators concern has been the magnitude of relaxations in vendor’s proposals, especially those related to overlapping L-H and L-L or H-H combinations. We still think it is crucial not to exclude implementations that use a common diplexer. To address the concern raised by some operators we propose to set specs for both implementation options; single-feed antenna (common diplexer) and multi-feed antenna (no common diplexer). There would be also other possible ways to do classification, but we feel this might be most beneficial one, at least from specification work progress point of view. We feel that common diplexer is well suited for early implementations whilst in future there are better possibilities to do implementations with multi-feed antenna architectures. In this paper we use the following naming conventions: CLASS1 for single-feed (common diplexer based) and CLASS2 for multi-feed (no common diplexer based).
2. Relaxations
No changes are proposed to the way relaxations for individual combinations are/will be set. We propose the following rules:
CLASS1:

-For UE that supports only Low-High combinations the relaxations for all bands UE supports, including legacy and non-CA bands are Δ TIB = 0.3dB, Δ RIB=0dB. Allow certain additional Δ TIB and MSD for H3 for relevant bands

-For UE that supports also Low-low and/or High-high combinations then relaxations for those bands are calculated as a sum of 0.3dB+ Δ TIB of individual Low-Low or High-high band. Please note that here we are really compromising a lot because the actual additional loss on TX side is easily over 1dB, for instance ~1.3dB for B3 and B7 if UE supports B3+B20 and B3+B7 with CLASS1 architecture. Thus UE’s are absorbing ~0.5dB on TX side that is really a lot. For RX side the total additional loss is in many cases above 1dB that needs also relaxation. We prefer to account 100% of additional RX loss above 0.8dB. We are OK to leave Δ RIB FFS at this phase for this kind of band combinations. 
-Example: UE supports B3+B7, B3+B20, B7+B20, B VIII (UTRA), B III (UTRA)
-B3 and B III Δ TIB = 0.8dB, B7 Δ TIB = 0.8dB, B20 Δ TIB = 0.3dB, B VIII Δ TIB = 0.3dB (assuming Δ TIB = 0.5dB is agreed for B3+B7)
CLASS2:

-For UE that supports only Low-High combinations the relaxations for all bands UE supports, including legacy and non-CA bands are Δ TIB = 0dB, Δ RIB=0dB. Allow certain additional Δ TIB and MSD for H3 for relevant bands.
-For UE that supports also Low-low and/or High-high combinations then relaxations for those bands are calculated as a sum of 0dB+ Δ TIB of individual Low-Low or High-high band. For RX side the total additional loss in some cases might be above 1dB that would also relaxation. We prefer to account 100% of additional RX loss above 0.8dB. We are OK to leave Δ RIB FFS at this phase for this kind of band combinations. 

-Example: UE supports B3+B7, B3+B20, B7+B20, B VIII (UTRA), B III (UTRA): 

-B3 and B III Δ TIB = 0.5dB, B7 Δ TIB = 0.5dB, B20 Δ TIB = 0dB, B VIII Δ TIB = 0dB (assuming Δ TIB = 0.5dB is agreed for B3+B7)

3. Indication of front-end class
Since the proposals would lead to different types of UE (class 1 and class 2) it would be highly beneficial if the network was aware the UE front end class. Knowledge of the UE performance is needed in order to ensure that the eNB can, for example, allocate resources optimally for different UEs. In addition it would be necessary to know for testing certification purposes whether a UE conforms to class 1 or class 2 requirements. While certifications could perhaps be handled by manufacturer declaration, it seems better that the UE front end class is explicitly signalled. Therefore, if the approach to specify different classes of UEs is adopted, an LS should also be sent to RAN2.

3. Conclusions
Inter-band CA relaxations were discussed and a number of proposals were made. Our proposal is conditional to approval as package.
Our proposals for classes A1 - A3 are listed below. Class A4 might as well be included, but since 2UL was decided to be postponed until Rel12 it is not discussed in this contribution.
1) Indication of front-end class

2) CLASS1: 

-For UE that supports only Low-High combinations the relaxations for all bands UE supports, including legacy and non-CA bands are Δ TIB = 0.3dB, Δ RIB=0dB. Allow certain additional Δ TIB and MSD for H3 for relevant bands

-For UE that supports also Low-low and/or High-high combinations then relaxations for those bands are calculated as a sum of 0.3dB+ Δ TIB of individual Low-Low or High-high band. For RX side the total additional loss is in many cases above 1dB that needs also relaxation. We prefer to account 100% of additional RX loss above 0.8dB. We are OK to leave Δ RIB FFS at this phase for this kind of band combinations. 

3) CLASS2:

-For UE that supports only Low-High combinations the relaxations for all bands UE supports, including legacy and non-CA bands are Δ TIB = 0dB, Δ RIB=0dB. Allow certain additional Δ TIB and MSD for H3 for relevant bands

-For UE that supports also Low-low and/or High-high combinations then relaxations for those bands are calculated as a sum of 0dB+ Δ TIB of individual Low-Low or High-high band. For RX side the total additional loss in some cases might be above 1dB that would also relaxation. We prefer to account 100% of additional RX loss above 0.8dB. We are OK to leave Δ RIB FFS at this phase for this kind of band combinations. 
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