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1. Introduction

For high/low band combinations without harmonics (class A1), it has been previously agreed that the impact of the front-end diplexer would be reflected as a relaxation to reference sensitivity and maximum output power in terms of RIB and TIB,c where the agreed values are 0 dB and 0.3 dB, respectively [1].  It is further understood and agreed that these relaxations should be applied even when operating in single carrier mode [2]; that is, when configured to operate without carrier aggregation since the diplexer and its associated insertion loss forms an integral part of the RF front-end of the device.  In [3], it was proposed that the RIB and TIB,c relaxations be allowed for all bands that the device supports in the case that it supports more than one class A1 band combination.  It was also proposed that the relaxations be allowed across RAT’s; i.e., between GERAN, UTRA and E-UTRA, to faciliate a common front-end across RAT’s.  In contrast, in [4] such relaxations were deemed to be unacceptable in general.  In this contribution, we make another attempt to find closure to this topic taking into consideration the previous discussion.
2. Discussion

One of the motivations for the proposal in [3] was to enable an RF architecture with a “common diplexer” located at the antenna feed to enable the device to support multiple class A1 band combinations.  This architecture is shown in Figure 1 below.
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Figure 1.  One possible RF architecture with common diplexer to support multiple class A1 band combinations.
While this is certainly not the only architecture possible, it has been argued that this architecture is a reasonable one for some implementations, and therefore one that should be enabled by the specifications.  Of course, the specifications should not mandate any particular implementation, but should enable a multitude of reasonable implementation options.  However, a well-recognized disadvantage to this architecture is the necessity to allow specification relaxation for the diplexer insertion loss to all bands that the device supports, including those which may not be part of a carrier aggregation combination.  Moreover, it was proposed in [3] that the relaxations should be allowed across RAT’s as well since a common RF front-end is likely to be used between GERAN, UTRA, and E-UTRA for most platforms with small form factors so that they are all subject to the effect of the diplexer.  However, in [4] and in subsequent discussion, it was argued that relaxations applied in single band operation were particularly onerous and it was suggested that RF architectures and their associated relaxations should be studied on a case-by-case basis for each band combination and across RAT’s.  
In that spirit, we seek to find another solution to address the concerns expressed.  We propose the following.  
· For the device that supports the CA configuration listed in Table 1 and only supports class A1 or A2 band combinations (i.e., does not support any high/high or low/low combinations), the RIB and TIB,c relaxations should be applied to all bands that the device supports and across GERAN, UTRA, and E-UTRA technologies.  Additional relaxation may be needed (FFS) for the band in a class A2 combination to account for a harmonic trap filter.
Table 1.  CA configurations for which Tx and Rx relaxations apply across all bands.
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· If the device does not support any of the CA configurations listed in Table 1 or if the device supports other A3 or A4 combinations, then the applicability of RIB and TIB,c relaxations to other bands and to other RAT’s is FFS.
With this proposal, each band combination is treated case-by-case.  Only those band combinations for which there is recognizable benefit to offset the cost of enabling a common diplexer architecture need to be included in the table.  It is at the discretion of the proponents of band combinations whether to include their band combination in this table.  For those band combinations where the degradation across all bands is unacceptable, they would not be listed in this table and their specifications can be further discussed until agreement is reached taking into account the unique attributes of those band combinations.

The value of RIB and TIB,c for class A1 combinations has also been discussed in the context of applicability to other bands where it has been proposed that the values of RIB and TIB,c serve as maximum relaxations.  The actual allowed relaxation is proposed to be treated separately for each band factoring in the notion that some bands may have more implementation margin than others.  While this proposal has appeal in its attempt to fine-tune the specification, it is somewhat inconsistent with the agreement already achieved after long debate that the values of RIB and TIB,c would be uniformly applied across all class A1 combinations without individual consideration of each particular constituent band [1].  Furthermore, it may be very time-consuming and arduous to achieve consensus among all companies on which bands are decided to be challenging and which ones easy when available margins may not be readily known or disclosed and may differ from company to company and from implementation to implementation.  In the end, the debates would effectively be over tenths of dB’s since RIB and TIB,c have already been agreed to be 0.0 dB and 0.3 dB.  Therefore, the question would be whether TIB,c for a particular band should be 0.0, 0.1, 0.2, or 0.3 dB.  
In light of this and in recognition of the agreement already achieved, we recommend that the values of RIB and TIB,c be maintained at 0.0 dB and 0.3 dB and applied to all bands for those CA band combinations listed in the table.
3. Conclusion
We have provided another proposal for how to treat the insertion loss relaxations for class A1 band combinations.  To address the comments provided in previous discussion, we have proposed to apply the relaxations across all bands and 3GPP RAT’s, but to limit applicability on a case-by-case basis.  That is, the common diplexer architecture and its relaxations would be allowed only for devices which support specific band combinations where the proponents of those band combinations see sufficient benefit.  These band combinations would be listed in a table in the specification.  For other band combinations, or for permutations which involve high/high or low/low combinations, the applicability and specifications of relaxations across other bands and RAT’s is FFS.
· For the device that supports the CA configuration listed in Table 1 and only supports class A1 or A2 band combinations (i.e., does not support any high/high or low/low combinations), the RIB and TIB,c relaxations should be applied to all bands that the device supports and across GERAN, UTRA, and E-UTRA technologies.  Additional relaxation may be needed (FFS) for the band in a class A2 combination to account for a harmonic trap filter.
· If the device does not support any of the CA configurations listed in Table 1 or if the device supports other A3 or A4 combinations, then the applicability of RIB and TIB,c relaxations to other bands and to other RAT’s is FFS.
The value of RIB and TIB,c relaxations should be maintained at 0.0 dB and 0.3 dB consistent with the previous agreement.
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