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1	Introduction 

When CA was defined in LTE, ΔRIB,c and ΔTIB,c was defined to overcome the issue of the higher insertion loss of quadplexers compared to normal duplexers. Meanwhile the tables for ΔRIB,c and ΔTIB,c have been propagated to NR and have been growing dramatically, later on they have been optimized for size reduction, but even after optimization they still have 15 pages for ΔRIB,c and 8 pages for ΔTIB,c [1] for NR-CA and 41/45 pages for EN-DC [2].
This Tdoc proposes to simplify this issue even further.
2 Discussion
When introducing LTE inter-band CA, ΔRIB,c and ΔTIB,c it was detected that a quadplexer has a significant higher insertion loss than a duplexer. This would result in a worse Refsens and output power. To take this into account, ΔRIB,c and ΔTIB,c were defined to compensate for the additional losses. However, the discussion got more political than technical and with the proposal of “shared pain” the real values of ΔRIB,c and ΔTIB,c started to deviate significantly from the underlying physical effect of the additional insertion loss. So the additional insertion loss is not at all reflected in the ΔRIB,c and ΔTIB,c values. This continued when the ΔRIB,c and ΔTIB,c values were copied into the NR spec and applied for NR-CA and EN-DC band combinations.
Observation 1: For inter-band NR-CA and EN-DC the ΔRIB,c and ΔTIB,c values do not represent the underlying insertion loss values but are derived by negotiations between companies in 3GPP.
The values of the additional insertion loss for quadplexers, hexaplexers as well as diplexers and harmonic filters etc. compared to duplexers usually were much higher than what was specified in 3GPP as ΔRIB,c and ΔTIB,c due to the “shared pain” proposal, additionally in most cases the values were rounded down, in many cases this resulted in 0 dB for ΔRIB,c and ΔTIB,c. Additionally we got many more bands, which need additional switches and filters adding insertion loss, too. At the same time the performance of duplexers, quadplexers, hexaplexers etc. became better over time due to new technologies, however, in total there still is some degradation when using band combinations with multiple bands compared to a single band device. The real values are meanwhile heavily dependent on the RF Frontend architecture of the UE, the vendor of the frontend, the number of supported bands and band combinations etc., at least they can vary significantly from one UE to another for the same band combination.
Observation 2: The real losses of the RF Frontend heavily depend on the number of supported bands, band combinations, the architecture and the technology used. This is not represented in ΔRIB,c and ΔTIB,c.
Since the values of ΔRIB,c and ΔTIB,c are not backed up by real physical insertion losses, we can also simplify this by using generic values for ΔRIB,c and ΔTIB,c. instead of trying to use a pseudo scientific approach to determine the values. We propose to remove the tables for ΔRIB,c and ΔTIB,c and just use generic values based on the number of bands included in the combination. The proposed values are:
ΔRIB,c:
2 bands: 0.0dB
3 bands: 0.2dB
4 bands: 0.3dB
5 bands: 0.4dB
6 bands: 0.5dB

ΔTIB,c
2 bands: 0.1dB
3 bands: 0.2dB
4 bands: 0.3dB
5 bands: 0.4dB
6 bands: 0.5dB

From these considerations we derive the following proposals:

Proposal 1: Remove the ΔRIB,c and ΔTIB,c tables and replace them by generic values based on the number of bands in the DL configuration   

Proposal 2: Use these generic values for ΔRIB,c and ΔTIB,c :
ΔRIB,c:
2 bands: 0.0dB
3 bands: 0.2dB
4 bands: 0.3dB
5 bands: 0.4dB
6 bands: 0.5dB

ΔTIB,c
2 bands: 0.1dB
3 bands: 0.2dB
4 bands: 0.3dB
5 bands: 0.4dB
6 bands: 0.5dB



3	Conclusion

In this contribution, we propose to revise the current RAN4 specifications for inter-band NR-CA and EN-DC combinations to remove the large ΔRIB,c and ΔTIB,c tables and replace them by generic values.

Observation 1: For inter-band NR-CA and EN-DC the ΔRIB,c and ΔTIB,c values do not represent the underlying insertion loss values but are derived by negotiations between companies in 3GPP.

Observation 2: The real losses of the RF Frontend heavily depend on the number of supported bands, band combinations, the architecture and the technology used. This is not represented in ΔRIB,c and ΔTIB,c.

Proposal 1: Remove the ΔRIB,c and ΔTIB,c tables and replace them by generic values based on the number of bands in the DL configuration   

Proposal 2: Use these generic values for ΔRIB,c and ΔTIB,c :
ΔRIB,c:
2 bands: 0.0dB
3 bands: 0.2dB
4 bands: 0.3dB
5 bands: 0.4dB
6 bands: 0.5dB

ΔTIB,c
2 bands: 0.1dB
3 bands: 0.2dB
4 bands: 0.3dB
5 bands: 0.4dB
6 bands: 0.5dB
4	References

3GPP TS 38.101-1 V18.5.0 (2024-03)
3GPP TS 38.101-3 V18.5.1 (2024-03)
Apple Inc.
Apple Inc.
