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1. Introduction

Discussion on UE transmitter and receiver relaxations for 3DL CA configurations has made significant progress.  A way forward was agreed in [1] to greatly simplify the derivation of relaxations leveraging prior agreements from 2DL carrier aggregation.  This WF was further extended in [2] with specific relaxation values proposed for a number of 3DL configurations.  In this contribution, we provide further discussion points on how to apply the principles agreed in the WF towards deriving 3DL relaxations.
2. Discussion

The way forward [1] describes a method to reuse the prior agreements for 2DL CA configurations and apply them to obtain the relaxations for the same bands in 3DL CA configurations.
Proposal 1: For a “LHH/LLH” 3DL CA combination, the same additional tolerances already defined for the 2DL CA combinations of bands constituting the 3DL CA combinations itself shall be reused whenever available.

Proposal 2: For a UE supporting a “LHH/LLH” 3DL CA combination, in case the same band is contained in two or more 2DL CA combinations, then:

· when the E-UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be respectively the average of the tolerances ΔTIB,c and ΔRIB,c for the considered band across the involved 2DL CA combinations truncated to one decimal place for that operating band among the supported CA configurations. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported carrier aggregation configurations involving such band shall be applied

· when the E-UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be respectively the maximum tolerances ΔTIB,c and ΔRIB,c for the considered band across the involved 2DL CA combinations that applies for that operating band among the supported CA configurations.

The proposals take advantage of the observation that the 2DL specifications already accommodate a UE that supports multiple 2DL combinations.  The relaxations for each band combination are derived standalone; that is, without consideration that the UE may support other band combinations.  However, for the UE that does support other band combinations where there is an overlap, the relaxations for the overlap band are ultimately derived using an average or max function.  For 3DL CA, it was noted [3] that there is similarity between a UE that supports 3DL CA to a UE that supports multiple 2DL CA combinations, at least for LHH/LLH 3DL combinations.  In particular, it was noted that a UE front-end design consisting of the cascade of a common diplexer with the appropriate quadplexer could support the 3DL combination, and that such an architecture was also the basis for supporting multiple 2DL CA combinations.  Therefore, the specifications for 2DL CA could be leveraged for 3DL CA, resulting in the agreed way forward.
Interpretation of way forward

For a UE supporting multiple 2DL CA configurations with overlapping bands, the notes in the specification indicate how to derive the allowed relaxation.  For example, consider a UE that supports B2+B5, B2+B12, and B5+B12.  The individual relaxations for DTIB as defined in the specification are shown below
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	NOTE 1:
The above additional tolerances are only applicable for the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations

NOTE 2:
The above additional tolerances also apply in non-aggregated operation for the supported E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations

NOTE 3:
In case the UE supports more than one of the above inter-band carrier aggregation configurations and a E-UTRA operating band belongs to more than one inter-band carrier aggregation configurations then:

-
When the E-UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be the average of the tolerances above, truncated to one decimal place for that operating band among the supported CA configurations. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported carrier aggregation configurations involving such band shall be applied

-
When the E-UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be the maximum tolerance above that applies for that operating band among the supported CA configurations


Table 1.  Allowed TIB relaxations for 2DL CA

For Band 2, the allowed relaxation is max(0.3, 0.3) = 0.3 dB.  For Band 5, the allowed relaxation is trunc(average(0.3, 0.8)) = 0.5 dB, as noted in [2].  
For technical accuracy in leveraging of 2DL relaxations to 3DL configurations, we believe that for a UE that supports the 3DL combination B2+B5+B12, that a quadplexer will be implemented to combine B5+B12.  Therefore, we believe that the allowed relaxation for Band 5 in the B2+B5+B12 configuration should the same as allowed for B5+B12, namely 0.8 dB.  This is wholly consistent with Proposal 1 of the way forward.  Recognizing that the actual allowed relaxation in Band 5 will then be averaged among those band combinations which it is included in, the final result for Band 5 relaxation becomes trunc(average(0.3, 0.8, 0.8)) = 0.6 dB.  
Thus, our interpretation of the way forward is that the relaxation for the individual CA configurations (those values listed in the TIB and RIB tables) should be defined as they are for 2DL configuration; that is, factoring relaxations for a quadplexer if they are in a LL or HH pair, or for a diplexer if they are not in any LL or HH pairs.  Then, the final relaxation value is derived by taking the individual entries in the DTIB/DRIB table and averaging or maximizing them as appropriate depending on the frequency range.
We have the following clarification to the way forward
Proposal 2: For a UE supporting a “LHH/LLH” 3DL CA combination, in case the same band is contained in two or more 2DL CA combinations, then:

· for a "LLH" combination, the TIB and RIB for the low bands is the same as the relaxation for that band in the corresponding 2DL CA "LL" configuration,

· for a "LHH" combination, the TIB and RIB for the high bands is the same as the relaxation for that band in the corresponding 2DL CA "HH" configuration,
· if the UE supports multiple 2DL combinations in addition to the 3DL combination, then the following additional rules apply
· 
when the E-UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be respectively the average of the tolerances ΔTIB,c and ΔRIB,c for the considered band across the involved 2DL CA combinations truncated to one decimal place for that operating band among the supported CA configurations. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported carrier aggregation configurations involving such band shall be applied

· when the E-UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be respectively the maximum tolerances ΔTIB,c and ΔRIB,c for the considered band across the involved 2DL CA combinations that applies for that operating band among the supported CA configurations.

With this, we envision the allowed relaxation table in the example above as
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	NOTE 1:
The above additional tolerances are only applicable for the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations

NOTE 2:
The above additional tolerances also apply in non-aggregated operation for the supported E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations

NOTE 3:
In case the UE supports more than one of the above inter-band carrier aggregation configurations and a E-UTRA operating band belongs to more than one inter-band carrier aggregation configurations then:

-
When the E-UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be the average of the tolerances above, truncated to one decimal place for that operating band among the supported CA configurations. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported carrier aggregation configurations involving such band shall be applied

-
When the E-UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be the maximum tolerance above that applies for that operating band among the supported CA configurations


3. Conclusion
In this contribution, we have provided a clarification to the way forward on relaxations for 3DL CA taking into account our understanding of the motivating UE architecture.  The change consists of using the same relaxations as allowed for 2DL CA for LL and HH band pairs.  The treatment of a UE that supports multiple band combinations by averaging or taking the maximum relaxation for low and high bands, respectively, is retained.  We propose to approve this clarification of the way forward to minimize misunderstanding.
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