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1. [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
	In the last RAN4 #69UE RF AH meetings, most remaining TX requirements such as power tolerance, SEM and ACLR are determined for 2ULs inter-band CA. However, RAN4 need to time to check the TX inter-modulation test methodology [1]. Hence, we provide modified simple test methodology of transmit intermodulation for general 2ULs inter-band CA UE.
2. Transmit inter-modulation test 
Currently, RAN4 has agreed to have general SEM, ACLR and SE requirements including UE-to-UE coexistence between 3GPP bands and also agreed not to consider the Harmonics/ IMD impacts on the ISM bands [2].
For the test methodology of transmit intermodulation, RAN4 should determine how to verify the impact of the inter-modulation products by 2ULs simultaneous transmission.
In the test methodology, we assume both CCs are activated and positive interference signal on low band CC1 and negative interference signals on high band CC2 are simultaneous transmitted for inside-gap interference allocation test. In Figure 1, we described detailed test methodologies based on the each channel BW and band-gap between two inter-band UL frequencies. The conventional interference levels and required IM products levels can be reused. 
For the inside-gap interference allocation test, the positive interference signal for Band X allocated in the right side and the negative interference signal for Band Y allocated in the left side.
For the outside-gap interference allocation test, the negative interference signal for Band X allocated in the left side and the positive interference signal for Band Y allocated in the right side.
We analyzed three cases as follows for the TX inter-modulation test, 

· Case 1: Band Gap    2*(CBW_X+CBW_Y)
· Case 2: 2*Min(CBW_X, CBW_Y)  Band Gap < 2*(CBW_X+CBW_Y)
· Case 3: Band Gap < 2*Min(CBW_X, CBW_Y) 


· Case 1: Band Gap    2*(CBW_X+CBW_Y)
· If CC1 and CC2 use same CBW, then both inside -gap interference allocation test and outside-gap interference allocation tests will be operated sequentially.
· If CC1 and CC2 use different CBW, then only outside-gap interference allocation tests will be operated.


Figure 1: TX inter-modulation test methodologies for most 2ULs inter-band CA


· Case 2: 2*Min(CBW_X, CBW_Y)  Band Gap < 2*(CBW_X+CBW_Y)
· Only outside-gap interference allocation test will be performed, where is no impact on the IM product



Figure 2: TX inter-modulation example test methodologies in Case 2


· Case 3: Band Gap < 2*Min(CBW_X, CBW_Y) 
· Only outside-gap interference allocation test will be performed, where is no impact on the IM product


Figure 3: TX inter-modulation example test methodologies in Case 3
Current inter-band CA combinations, there was no inter-band CA combination such as case2 and case3.
However, when considering 2ULs inter-band CA in future release, such that if band gap between is less the supported channel BW as shown in the case2 and case3, RAN4 should define the general approach for transmit inter-modulation schemes. 

From the analysis on the TX inter-modulation for 2ULs inter-band CA, we propose as follow
Proposal 1: When Band Gap    2*(CBW_X+CBW_Y) and the channel BW are same for CC1 and CC2, inside-gap interference allocation test and outside-gap interference allocation test should be performed successively. Otherwise, only outside-gap interference allocation test should be performed. For the tests, RAN4 can reuse the conventional interference levels and required IM products levels.
Proposal 2: When Band Gap < 2*(CBW_X+CBW_Y), only outside-gap interference allocation test would be performed, where is no impact on the IM product

3. Conclusions
	In this contribution, we show our view for the TX inter-modulation test methodology for 2ULs inter-band CA. The followings are proposals in this paper.
Proposal 1: When Band Gap    2*(CBW_X+CBW_Y) and the channel BW are same for CC1 and CC2, inside-gap interference allocation test and outside-gap interference allocation test should be performed successively. Otherwise, only outside-gap interference allocation test should be performed. For the tests, RAN4 can reuse the conventional interference levels and required IM products levels.
Proposal 2: When Band Gap < 2*(CBW_X+CBW_Y), only outside-gap interference allocation test would be performed, where is no impact on the IM product
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