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Discussion
1 Introduction
This contribution discusses the protection of own LTE DL and non-3GPP radio DL in dual uplink inter-band CA.
2 Discussion
Intermodulation generated by the two concurrent transmissions potentially causes desensitization if it hits at least partially on top of own LTE DL or on top of own non-3GPP radio DL. The sources for intermodulation can be two concurrent LTE uplinks or concurrent LTE uplink and non-3GPP radio uplink such as WiFi uplink.
The following observations can be done:

- Intermodulation power has relationship to the transmitter’s power levels. In general the higher the output power is for each uplink the higher the intermodulation power is

- The intermodulation power can cause problems to DL when the received signal level is low enough

- The closer the cell edge the UE is the lower the RX signal level often is. Same applies conversely to TX, the closer the cell edge the UE is the higher the TX signal level is
- Depending on the network scenario, it is possible that another CC is at the cell edge conditions and another CC is not at cell edge conditions. Thus the TX power for another CC is assumed to be high and the TX power for another CC is assumed to be lower

Based on these high level observations, it can be said that at least the case when the TX power for both UL is high there is clear probability that the intermodulation, if on top of own DL, could cause desensitization because the DL signal level is quite probably low. The case when the TX power is high for another UL and low for the other UL requires quite thorough analysis before any conclusions can be done. The case when the TX power for both UL is low there probably won’t be any intermodulation problem because the received signal level is probably high.
Observation: Especially the in case then the TX power for both uplink is high there is clear probability that the intermodulation could cause desensitization. Case when the TX power of another uplink is high and the TX power of the other uplink is low needs more analysis. When the TX power for each uplink is low the intermodulation there probably is no intermodulation problem
One issue not yet discussed in RAN4 is that the intermodulation can be generated by one LTE UL and non-3GPP radio UL. As it was earlier agreed, the protection of non-3GPP radios will be studied [1]. It shall be noted that this kind of intermodulation can well happen already today as UE’s may use for instance LTE concurrently with WiFi. The group should discuss whether the intermodulation caused by LTE UL and non-3GPP radio is included in intermodulation analysis
Proposal1: RAN4 should discuss whether the intermodulation caused by LTE UL and non-3GPP radio is included in intermodulation analysis
In order to make progress in intermodulation studies, RAN4 would also need to discuss about the tolerable desensitization level. In extreme case there would be no desensitization allowed. That could severely limit the applicability of dual uplink inter-band CA for the band combinations with intermodulation problem. On the other hand if very large desensitization is allowed the impact to received signal performance would be severe. Operator feedback would be extremely important.
Proposal2: RAN4 should discuss about the tolerable desensitization level
3 Conclusion
The protection of own LTE DL and non-3GPP radio DL in dual uplink inter-band CA was discussed. The following observations and proposals were made:

Observation: Especially the in case then the TX power for both uplink is high there is clear probability that the intermodulation could cause desensitization. Case when the TX power of another uplink is high and the TX power of the other uplink is low needs more analysis. When the TX power for each uplink is low the intermodulation there probably is no intermodulation problem
Proposal1: RAN4 should discuss whether the intermodulation caused by LTE UL and non-3GPP radio is included in intermodulation analysis
Proposal2: RAN4 should discuss about the tolerable desensitization level
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