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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 the past two meetings, two questions for clarification were included in the RAN4 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.
Clarification on Q2: Clarify the criteria that need to be fulfilled in order for MSD=0 to apply.
For Clarification on Q1, the tentative agreements in [2]
· Yes, SA requirements shall be applied for dual UL carrier frequency combinations when no IMD product (up to 5th orders) falls into the victim’s RX CBW and no other EN-DC exception requirements are defined, i.e. no exception due to 1) harmonics (Tx or RX), 2) cross-band isolation, 3) counter-intermodulation (C-IM)
However, no consensus for Clarification on Q2.
In this contribution, we provide some discussions on this issue, and draft LS is attached at the end of the contribution.
2	Discussion
The candidate options for the answer to Clarification on Q2  are listed as following:
· Option 1: MSD=0 case is not tested for band combinations having IMD exceptions.
· Option 2: When carrier frequencies and bandwidths are selected such that there is no overlapping interference 		based on the equations defined in TR37.863, MSD=0 could be applied, and 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
· Option 3: RAN4 to select some severe MSD cases and add another setting in clause 7.3B.2.3.5 of TS38.101-3 		with lower (or 0 dB) MSD. This is in alignment with how it is already specified for 2nd order harmonics in 			clause 7.3B.2.3.1 of TS38.101-3. 
· Option 4: RAN4 to indicate that if one UL CC is transmitting at Pmin, the high MSD value is not applicable and 		MSD=0 shall apply instead.
· Option 5: no IMD products fall into the victim carrier, however, whether it is meaningful to do this analysis is up 		to RAN5
· Option 6: In RAN4 specs, no general criteria is defined in which REFSENS can be fulfilled with MSD=0 for the 		EN-DC combinations which have MSD exceptions due to IMD interference (2 UL active) and RAN4 kindly 			recommend RAN5 to only test the worst-case self-desensitization for MSD exception due to IMD interference.
After the 1st round discussion, the views were converged as the following alternatives:
· Alt. #1: Option 6
· Alt. #2: Option 3 or Option 5
· Alt.# 3: MSD=0 could be only applied when carrier frequencies and bandwidths are selected for each active UL band such that there is no any interference falling into DL carriers under all the conditions in Question 1. However, whether it is meaningful to do this analysis is up to RAN5
For option 5, it seems it is a litter bit duplicated with the answer to Clarification on Q1 but without the restriction of ‘up to 5th orders’.  We think the restriction of ‘up to 5th orders’ is important information since the MSD values are defined up to 5th order IMD in RAN4 spec, which means the >5th higher order IMDs are not considered in RAN4 and that is the principle from LTE. However, it does not mean the >5th higher order IMD will not fall into the victim carrier and cause any interference falling into DL carriers. 
Actually, there were contributions such as [3,4,5] discussing the >5th higher order IMD. However companies think the higher order IMDs (such as IMD6/IMD7) would not a problem since higher order IMDs for PAs will not cause generate critical intermodulation and such negligible interference would degrade REFSEN with negligible MSD value. Consequently, higher order IMDs (such as IMD6/IMD7) are excluded in RAN4 MSD study.
In addition, to our understanding, there are no general criteria is defined on MSD=0 value. Usually, if the MSD values are very small such as <0.5dB, then such MSD values might not be defined and included in the RAN4 spec. Moreover, N/A is also used in RAN4 spec considering the operator’s actually spectrum holdings although there exist the IMD produce issue. In addition, although there are MSD defined in RAN4 spec for a certain ENDC band combination, negligible MSD could still happen during the test considering different RF architectures (such as separate antenna implementation with higher PCB isolation) and more advanced technology RF components are adopted. Therefore, how to do this analysis is up to RAN5.
In summary, we proposal another option as follow by combining Option 5 and Option 6, i.e.:
Option 7: In RAN4 specs, no general criteria is defined in which REFSENS can be fulfilled with MSD=0 for the EN-DC combinations which have MSD exceptions due to IMD interference (2 UL active). However, whether it is meaningful to do this analysis is up to RAN5.
3	Conclusion
In this paper, we provide some discussions on the issue on  exception requirements for Intermodulation due to Dual uplink (IMD). Another options by combining Option 5 and Option 6, i.e.:
Option 7: In RAN4 specs, no general criteria is defined in which REFSENS can be fulfilled with MSD=0 for the EN-DC combinations which have MSD exceptions due to IMD interference (2 UL active). However, whether it is meaningful to do this analysis is up to RAN5.
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 EN-DC 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 shall be applied for dual UL carrier frequency combinations when no IMD product (up to 5th orders) falls into the victim’s RX CBW and no other EN-DC exception requirements are defined, i.e. no exception due to 1) harmonics (Tx or RX), 2) cross-band isolation, 3) counter-intermodulation (C-IM).
Moreover, there are no general criteria defined In RAN4 specs in which REFSENS can be fulfilled with MSD=0 for the 	EN-DC combinations which have MSD exceptions due to IMD interference (2 UL active). However, whether it is meaningful to do this analysis is up to RAN5.

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#101e 	   1st – 12th Nov 2021	Electronic Meeting
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