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1. Introduction
In RAN4#69 UE Adhoc, it was agreed that REFSENS is defined to be met when both downlink component carriers and both uplink component carriers are active[1]. On the other hand, the needs for other receiver requirements with 2UL simultaneous transmissions has no consensus[2-4]. In this contribution, necessity of other receiver requirements definition with 2UL simultaneous transmission is proposed.
2. Discussion
In this clause, the observations of the effect that IMD products from two tramsmit carriers give each receiver requirement are provided.
2.1 Maximum input level

When IMD product from two transmit carriers falls around own Rx frequency range, the desensitization effect of LNA could cause. However IMD level discussed in previous RAN4 meetings would has been sufficiently lower than -25dBm. Therefore, it should be discussed whether maximum input level test with 2UL condition is needed or not.


Proposal 1: Need for maximum input level test with 2UL condition should be discussed.
2.2 Adjacent Channel Selectivity (ACS)
The larger impact of IMD is expected compared to maximum input level case. When IMD falls into the adjacent range of receive carriers, the interference level and/or number of interference will be increased by the IMD level, which means that the requirement will be stricter than 1UL case. From operator’s point of view, it is significant to guarantee through put under that condition. Therefore it is needed to specify ACS test with 2UL condition.

Proposal 2: ACS test with 2UL condition is needed.
2.3 Blocking characteristics
IMD product from two transmit carriers can be assumed as additional blocking for receiver carriers, which means that the requirement will be stricter than 1UL case. As well as ACS case, it should be specified to insure blocking characteristics with 2UL condition.
On the other hand, since there is an issue that the increase of out-of-band blocking test condition exhausts test time, some kind of considerations may need to be discussed in order to avoid unnecessary tests. For example, if OOBB test is done with 2UL condition, the 1UL test could be omitted and so on.


Proposal 3: Blocking characteristics test with 2UL condition is needed.
2.4 Spurious response
If IMD product falls from two transmit carriers into spurious response frequency, the interferer level will increase than -44dBm or the number of interfere will increase. As well as ACS and Blocking cases, it would be needed to insure Spurious response with 2UL condition.


Proposal 4: Spurious response test with 2UL condition is needed.
2.5 Intermodulation characteristics
IMD product from two transmit carriers can be assumed as additional interferer for receiver carriers. As well as ACS, Blocking and Spurious response, it should be specified to insure blocking characteristics with 2UL condition.

Proposal 5: Intermodulation characteristics test with 2UL condition is needed.
2.7 Spurious emissions
No need to test with 2UL condition because transmit carrier is not configured in this test.

Proposal 6: Spurious emissions test with 2UL condition is NOT needed.
2.8 Receiver image
No need to test with 2UL condition as well as 1UL CA case.

Proposal 7: Receiver image test with 2UL condition is NOT needed.
3. Conclusions 

Based on above observations, we propose the followings from IMD perspective.

Proposal 1: Need for maximum input level test with 2UL condition should be discussed.

Proposal 2: ACS test with 2UL condition is needed.

Proposal 3: Blocking characteristics test with 2UL condition is needed.


Proposal 4: Spurious response test with 2UL condition is needed.

Proposal 5: Intermodulation characteristics test with 2UL condition is needed.


Proposal 6: Spurious emissions test with 2UL condition is NOT needed.

Proposal 7: Receiver image test with 2UL condition is NOT needed.

For proposals from 1 to 5, the test terms(Classes, UL configuration, etc...) should be clarified in order to avoid unneseccery tests.
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