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Discussion
1 Introduction
Carrier aggregation increases UE RF front-end complexity and insertion loss. It was agreed long time ago to introduce constants ΔTIB and ΔRIB to address increased insertion loss utilizing the famous “shared pain” approach. During the recent years several tens of CA band combinations have been introduced into specifications. The discussion has been somewhat intensive on the magnitude of ΔTIB values while ΔRIB has often assumed 0dB mostly because current LTE UE’s tend to have some margin to REFSENS. This contribution discusses a new approach to define ΔRIB. We are not proposing to touch any of the existing specifications; the purpose of this paper is to have discussion around this topic and hopefully thus ease some of the future CA band combination discussions. 
2 Discussion
We begin by describing the framework for the discussion. 

-There is often some margin in REFSENS. There are several factors that largely impact on the amount of the margin, such as UE type (feature phone, smartphone, phablet, tablet), UE category (low-end mid-range, high-end), chipset manufacturer and how many/what type of bands UE supports
-Margin naturally varies band by band

-CA increases the IL for instance because additional components are needed

-IL tends to increase when UE complexity increases. Generally speaking the more bands and band combinations UE supports the more complex the RF-front end is 
-Additional IL eats up the margin if additional IL is not compensated 1-1 by ΔRIB 
-At some point there is no margin left if ΔRIB remains zero or is too small
-Until now, the largest additional RX IL that has not led to REFSENS relaxation has been ~0.8dB (B3+B7) 
-It i obvious that there will be cases where the additional loss for a certain band combination or especially for a UE that supports certain type of multiple combinations will exceed 1 or even 2dB 
-In RAN4 discussions the “upper bound” for zero ΔRIB has been moving up 0.1dB at a time. It’s very difficult to both to the operators and to the UE/chipset vendors to draw a line to what is possible to accept and what is not possible to accept 
We believe at least in the long run there needs to exist a solution to address the increase in RX IL as well. However, how to do that is not at all a straightforward procedure. Neglecting the additional RX IL implicitly redefines REFSENS. Then on the other hand a hypothetical alternative could be to change RX NF assumptions in REFSENS analysis to account the fact that the RX NF may be better than 9dB that is used today. However even considering that seems too far-reaching. Different REFSENS numbers in different releases would be very confusing. Changing the RX NF for the bands in Rel13 and beyond would be very problematic because then aggregating a new band with old and band using current requirements would not be possible.
It might be beneficial to define a threshold value for the additional IL. Simplest way would be to have 0dB relaxation up to the threshold and above the threshold use full relaxation rounded to closest 0.1dB. The threshold could be 0.8dB so that all current CA band combinations in the specifications would remain untouched. This approach would be used for the derivation of ΔRIB requirements for individual band combinations. The proposed formula is as follows.
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Example: 


-Additional RX IL in CA_XA_YA is 0.94dB for Band X and 1.15dB for band Y

=> ΔRIB =0.1dB for Band X and 0.3dB for Band Y
We hope to hear companies’ opinions on this proposal. We believe this proposal would offer a solid foundation for deriving ΔRIB for the future CA band combinations. Ideally threshold based approach with different values could also be used for ΔTIB in future. 
3 Conclusion
REFSENS relaxations in CA were discussed. It was proposed to introduce a threshold value for the additional RX IL as follows.
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 EMBED Equation.3  [image: image4.wmf]dB

IL

dB

IL

8

.

0

8

.

0

>

£


4 References

_1448623588.unknown

_1448622618.unknown

