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1	Introduction
a LS from RAN5 on clarification on exception requirements for Intermodulation due to Dual uplink (IMD) was agreed [1], which requires the following actions from RAN4:
	[bookmark: _Hlk65757415]2. Actions:
To RAN4 group.
ACTION:	RAN5 kindly asks RAN4 group to clarify if the EN-DC IMD exceptions are applicable only when the IMD product falls into the victim carrier, and if SA requirements apply otherwise in the case of 2UL. Also, to clarify the criteria that need to be fulfilled in order for MSD=0 to apply.  



In addition,  two questions for clarification were included in the WF [2].
[image: ]
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In this contribution, we provide our understanding on this issue, and draft LS is attached at the end of the contribution.
2	Discussion
Clarification on Q1: If the EN-DC IMD exceptions are applicable only when the IMD product falls into the victim carrier, and if SA requirements apply otherwise in the case of 2UL.
Generally, for a certain band combination such as ENDC, co-existence of 2 UL would be checked by the two UL frequency to verify whether the intermodulation produces falls into the own Rx band (i.e. FDD band). Note that the verification is carried out by the formulations, and usually check the whole Rx frequency range.
If there is IMD issue, then MSD would be defined for specific UL Fc and DL Fc associated with the UL/DL BW(MHz) . In terms of the Table 7.3B.2.3.5.1-1 in current TS38.101-3 v17.1.0, IMD exception for dual uplink operation are defined in several types:
Type 1. Only several MSD value is defined when there are IMDx (x=2, 3,4,5) product issues, such as DC_5A_n66A
Type 2. All the MSD values are defined when there are IMDx (x=2, 3,4,5) product issues, such as DC_2A_n77A
Type 3. MSD is defined as N/A although there are IMD product issues, such as DC_18A_n77A/n78A, DC_19A_n78A, DC_20A_n38A
Therefore, we think for clarification on Q1, the option 2 are not exactly correct since it is only applied to Type 1 MSD above.
Observation. According to the TS38.101-3, option 2 are not exactly correct.
For option 1, it is straightforward and how to determine if the EN-DC in NR FR1 configuration with dual uplink operation interferes with its own downlink reception can be found in Annex I in TS38.101-3.
Formula for determining if the EN-DC in NR FR1 configuration with dual uplink operation interferes with its own downlink reception.
Interference bandwidth: IBW = |a| * CBW1 + |b| * CBW2
-	|a| + |b| = 2 (or 3)
-	CBW1 and CBW2 are the transmission bandwidth configurations of the UL channels
Center frequency of IBW:  fIBW = |a * f1 + b * f2|
-	f1 and f2 are center frequency of the transmission bandwidth configurations of each UL channel
For Type 3, although there exist the IMD produce issue, considering the operator’s actually spectrum holdings, no MSD shall be defined, i.e. N/A is used in the spec. It can be seen as exceptional cases but it still meet the condition that there are no IMD product (up to 5th orders) falls into the victim’s RX CBW. Therefore, we agree with Option 1.
Answer for Q1: Option 1.
Clarification on Q2: Clarify the criteria that need to be fulfilled in order for MSD=0 to apply.
It seems the option 1 is related to Q1, which aims to judge whether or not there are IMD product issue and Option 2 is related to test. In our understanding, there are not contradiction between the two options. From MSD judgment perspective, option 1 is reasonable and from test perspective, option 2 is reasonable since according to the judgement in Option 1, there are a lot of cases (Fc) can meet the equations, but it is not feasible to test all of the cases. Usually, RAN4 define the worse cases for the MSD values. So it is enough to only test the IMD exceptions due to IMD interference defined in RAN4 spec. MSD=0 case (here we regard MSD= N/A as special case of MSD=0) is not tested.
The logic is whether or not there are IMD product issue can be done by option 1, and then on top of option 1, how to do the test based on option 2. We think both option 1 and Option 2 would be ok. 
Answer for Q2: Option 3: Option 1+ Option 2.
For the equation, there are a little different for the center frequency of IBW between TR37.863-01-01 and TR38.101-3, where:

In TR37.863-01-01: 
In TS38.101-3: Center frequency of IBW:  fIBW = |a * f1 + b * f2| 
Actually the equations in TS38.101-3 are also existed in clause 5.2 in TR37.863-01-01. So it seems two different equations are defined in TR37.863-01-01.
We think it is more reasonable to use the equation of center frequency of IBW defined in TS38.101-3 since here we only check the intermodulation caused by dual Tx.
By using the equation in the TS38.101-3, shown as the following Fig. 

[image: ]
The following formulas can be used to indicate when the interference is overlapping with RX1 and RX2, respectively.

                 


Where f3 and f4 are center frequency of the transmission bandwidth configurations of each DL channel. So we think RAN4 should do some revisions on the equations in TS38.101-3 to describe the IMDx overlapping with own Rx. 
3	Conclusion
In this paper, we provide our understanding on  exception requirements for Intermodulation due to Dual uplink (IMD). For the questions for clarification captured in the WF, the answers are:
Answer for Q1: Option 1.
Answer for Q2: Option 3: Option 1+ Option 2.
In addition, draft LS is attached in the Annex.
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1. Overall Description:
RAN4 would like to thank RAN5 for the LS in R5-211609 for clarification on exception requirements for Intermodulation due to Dual uplink (IMD). RAN4 has discussed the issues raised by RAN5 and concluded the following answers:
The IMD exceptions for dual UL carrier frequency combinations are only applicable when the IMD product (up to 5th orders) falls into the victim’s Rx carrier, and SA requirements are applied if there are no IMD product (up to 5th orders) falls into the victim’s Rx carrier.
MSD=0 applied when carrier frequencies and bandwidths are selected such that there is no overlapping interference based on the equations defined in TR38.101-3, and RAN4 will consider to do some revisions for the equations in TR38.101-3. Also only test the IMD exceptions due to IMD interference defined in RAN4 spec. MSD=0 case is not tested for band combinations having IMD exceptions
2. Actions:
To RAN5 group.
ACTION: 	RAN4 respectfully asks RAN5 to take the above information into account.


3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting#100e 	 Aug 2021		Electronic Meeting
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