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1. Introduction
In previous RAN4 meetings, the additional insertion loss coming from combining two bands for simultaneous LTE operation has been widely discussed and it has been also discussed extensively whether and how the additional insertion loss would be applied to Maximum Output Power (MOP) – i.e. Pcmax in this context – and/or Reference Sensitivity (REFSENS) in terms of a possible relaxation. A similar discussion has been held in the past for the definition of possible impacts to MOP and REFSENS in case of 4C-HSDPA operations combining two bands.
In addition to that, some contributions proposed to extend the possible relaxations from one band combination to others and from LTE to other legacy Radio Access Technologies (RAT) like HSPA and GSM [1] [2] [3]. Another contribution [4] proposed even to extend to LTE the relaxations already agreed e.g. for 4C-HSDPA.
The present contribution would like to offer to the group some considerations related to such proposals.

2. Discussion

The main argument from the proponents of the extension [1] [2] [3] of the possible relaxations from one band combination to others and from LTE to other legacy RATs is the fact that according to some design criteria it could be assumed that the UE could share the front end between different RATs like e.g. HSDPA and LTE technologies, with the aim to allow cost and form factor reduction in the UE. In addition, [4] is also proposing that the same amount of relaxations as discussed in the past for HSDPA will hit the LTE front end as well. 

In the followings, some points related to such proposals are discussed.

2.1 Front end architecture and design

First of all, in [1] and [4] several architectures are shown as examples to stress how different may be the design for supporting several band combinations.
As stated in [4], in general the chosen architecture depends on several factors:
· the band allocation within the region

· the band combinations which are supported by the UE

· whether the UE supports also band combinations for roaming operators or not

· on the market needs

· on component costs

· on filter vendors (the IL amount of each component is implementation specific)

· etc.
Thus, the architecture chosen by different companies in order to design a front end with similar requirements may be different depending on the factors mentioned above: it is implementation specific.
In addition, the support of single-feed RF or multiple-feed RF is an important factor that could have a high impact on the performance of LTE carrier aggregation. Indeed, some architectures based on multi-feed RF front-ends would allow avoiding any relaxation when supporting inter-band LTE aggregation as shown in [6]. 

It is worth to recall that 3GPP is not addressing the implementation specific aspects at all, leaving them out of the specifications.

Actually, the different proposals in [1] [2] [3] [4] are focusing on some specific front end architectures, assuming that the UE would share the same components among different RAT as well, and thus proposing that 3GPP specifications would in some way reflect such assumptions. These proposals are trying to suit the specifications according to some specific architecture and cannot be accepted since they would be in disagreement with the general principle that 3GPP is not addressing the implementation aspects at all in its specifications. 
In addition, in some discussions during previous RAN4 meetings the “worst case” design is suggested as a reference for setting requirements in the specifications. However, the UEs are sold in the real market, and several factors would be considered when designing the front end, as reported in the exemplary list above. For sure, it is not reasonable to assume a UE supporting all the bands and all the possible band combinations, as would be the “worst case”. 
It is worth to note that there have been some discussions inside the group where a baseline architecture for the UE front end has been assumed in order to define requirements, like e.g. in case of NC 4C-HSDPA [7], where the decision was only on the number of receiver chains. On the other side, in case of LTE CA and multi-RAT/multi-band terminals the assumption of a baseline architecture could be more complicated, time-consuming and even too much controversial among parties since the variables to be considered would be too many (e.g. RATs to be supported, bands to be supported for each RAT, LTE CA combinations to be supported, 4C-HDSPA combinations to be supported etc.).

Finally, it is worth to stress that 3GPP is globally considered to be at the far frontier of the technology, and thus it should set new challenges in the device development.

Conclusion 1: The extension of relaxations from one RAT to other RATs and among LTE CA combinations according to a specific front end architecture and design is not acceptable.

2.2 Single-band operations

In general, a UE could support one or more LTE CA band combinations, and such combinations could have a common band (e.g. a UE supporting CA band 20+3 and 3+7). Since different band combinations could be differently impacted in terms of relaxations, the same band belonging to such different combinations could be differently affected (e.g. band 3 in the example reported above). The issue in this case is which relaxation value should be allowed in case of single-band operation of such band.
There have been some proposals during the discussions held at previous RAN4 meetings to consider the worst case for the single-band operation, that is to allow the maximum relaxation among the values defined for the different combinations including the considered band.
Nevertheless, following the approach to assume the maximum relaxation could heavily penalize the single-band operation versus the combined operations, since in case of single-band the relaxation would be higher than for the same band in some combined operations. This approach cannot be accepted since there is not any valid technical reason to penalize in this way the single-band operation.
The only approach that is not penalizing the single-band operation and that is technically reasonable is the allowance of at most the minimum relaxation value among the different supported band combinations.

Conclusion 2: The single band operation cannot be penalized more than the minimum relaxation allowed in any aggregated operation involving such band.

2.3 Multi-RAT operations
In the documents [1] [2] [3] [4] it was proposed to extend to other legacy RATs the impacts of the relaxations discussed for Carrier Aggregation LTE, and to extend the impacts discussed for 4C-HSDPA to LTE.

First of all, it has to be noted that the impacts to LTE have been discussed independently from the discussions related to 4C-HSDPA, and for each value in each RAT a specific analysis has been addressed.

Therefore, allowing now a cross-impact would change the meaning of the relaxation values compared to what originally discussed. In particular, when the relaxations for 4C-HSDPA have been discussed, it was stressed that such relaxations would not have been directly applicable to LTE [5].
In addition, it is worth to note that the relaxations in case of some LTE combined operations could be derived taking into account even the effects of harmonics and/or intermodulation products. However, the effects of such harmonics and/or intermodulation could be different in different RATs, and thus cannot be generalized.
Provided that, the proposal to mutually extend to the other RATs the relaxations discussed for LTE and for 4C-HSDPA cannot be accepted.
Conclusion 3: The relaxations discussed in case of one specific RAT or LTE CA combination have been specifically analysed for such RAT/LTE CA combination and thus cannot be automatically extended to other RATs/LTE CA combinations.
2.4 Impacts on the network side
All the contributions presented so far on the proposals to extend relaxations among different RATs have taken into account impacts on the UE side only [1] [2] [3] [4]. In some contributions it was even proposed to extend relaxations to legacy systems like GSM [4]. 

Nevertheless, there could be some fundamental and critical impacts on the network side as well, such as:

· Increasing costs on network deployments

· Impacts to the network coverage

· Impacts to the network performance

· Impacts to legacy networks already deployed, like e.g. UMTS and GSM
· Unacceptable impact on user experience (new UEs will perform worse than older UEs).
Therefore, in general the proposals to extend relaxations among different RATs cannot be accepted since the impacts on the network side have not been taken into account at all, and all the burden has been given to network operators. 

Conclusion 4: The proposals to extend the relaxations among different RATs and among LTE CA combinations have not taken into account impacts on the network and user side at all and thus is not acceptable.
3. Summary and conclusion

The present contribution has offered to the group some considerations related to the proposals to mutually extend the possible relaxations from one band combination to others and from LTE to other legacy Radio Access Technologies (RAT) like HSPA and GSM [1] [2] [3] [4]. 
These proposals cannot be accepted due to several aspects discussed above, such as:

· they are trying to suit the specifications according to some specific front end architecture, neglecting the general principle that 3GPP is not addressing the implementation aspects at all in its specifications;
· the approach to choose the maximum relaxation for the same band considered in several band combinations could heavily penalize the single-band operation versus some combined operations;

· the impacts to LTE have been discussed independently from the discussions related to 4C-HSDPA, and for each value in each RAT a specific analysis has been addressed;

· the effects of harmonics and/or intermodulation could be different in different RATs, and thus cannot be generalized;
· the impacts on the network side have not been taken into account at all, and all the burden due to additional features in the UE has been given to network operators;

· unacceptable impact on user experience (new UEs will perform worse than older UEs).
Conclusion 1: The extension of relaxations from one RAT to other RATs and among LTE CA combinations according to a specific front end architecture and design is not acceptable.

Conclusion 2: The single band operation cannot be penalized more than the minimum relaxation allowed in any aggregated operation involving such band.

Conclusion 3: The relaxations discussed in case of one specific RAT or LTE CA combination have been specifically analysed for such RAT/LTE CA combination and thus cannot be automatically extended to other RATs/LTE CA combinations.
Conclusion 4: The proposals to extend the relaxations among different RATs and among LTE CA combinations have not taken into account impacts on the network and user side at all and thus is not acceptable.
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