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Introduction
In last meeting, RAN4 received the LS [1] on exception requirements for Intermodulation due to Dual uplink (IMD). The actions are shown as below:
	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.
There was no conclusion on how to reply RAN5’s question. In this paper, we’d like to discuss and clarify this issue. A draft reply LS are attached in the Annex.
[bookmark: OLE_LINK35]Background
The MSDs due to dual UL IMD interference have been introduced into the specification since Rel-12 [2]. The principles for MSD test can be found in the WF [3]. The principles are copied as below.
· [bookmark: OLE_LINK180][bookmark: OLE_LINK181][bookmark: OLE_LINK182][bookmark: OLE_LINK183]Choose a specific carrier frequency allocation such that IMD is center-aligned with victim DL carrier to attest the worst-case self-desensitization condition. 
· Choose 5-MHz bandwidth with full RB for all carriers (if supported in a CA combination) to essentially comply with the Rel-8 UL configurations for REFSENS tests and approach the worst-case self-desensitization condition.
· If 5-MHz bandwidth is not supported in certain CA combinations, then choose 10 MHz with full RB or the RB number which complies with Rel-8 UL configurations for REFSENS tests.
· For B2_B4, IMD3 can overlap with DL carrier only when B2 carrier bandwidth is at 20 MHz. 50 RB is configured with RBstart = 0 for B2 UL to avoid spectral leakage impact.
· A correction factor (CF) is calculated to address the power difference between the total IMD power and the power within DL carrier modulation bandwidth.
[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK196][bookmark: OLE_LINK197][bookmark: OLE_LINK202][bookmark: OLE_LINK203][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK40][bookmark: OLE_LINK41]Observation 1: A specific carrier frequency allocation that IMD is centre-aligned with victim DL carrier can be chosen to test the worst-case self-desensitization based on current RAN4’s agreement and specification.
[bookmark: OLE_LINK188][bookmark: OLE_LINK189][bookmark: OLE_LINK184][bookmark: OLE_LINK185]Generally, it’s only considered to test the worst-case self-desensitization for IMD exception. Furthermore, there is no IMD exception avoiding testing for UL LTE CA and NR UL CA. 
[bookmark: OLE_LINK215][bookmark: OLE_LINK216][bookmark: OLE_LINK192][bookmark: OLE_LINK193][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Currently, in RAN4’s specification, there is no general criteria 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). Besides, some band combinations may have more than one MSD exception due to IMD interference, such as DC_2_n77 as below. It’s very difficult to find a general criteria.
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[bookmark: OLE_LINK205][bookmark: OLE_LINK206]
[bookmark: OLE_LINK48][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK220][bookmark: OLE_LINK221][bookmark: OLE_LINK36][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Observation 2: Currently, in RAN4’s specification, there is no general criteria 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).
Discussion
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]Based on the discussion in last RAN4 meeting, it’s common understanding that there is no general criteria that REFSENS can be fulfilled with MSD=0 for the EN-DC combinations which have MSD exceptions due to IMD interference (2 UL active) in RAN4’s specification.
[bookmark: OLE_LINK43][bookmark: OLE_LINK49][bookmark: OLE_LINK42][bookmark: OLE_LINK44][bookmark: OLE_LINK47]If the REFSENS have to be tested with MSD=0 for the EN-DC combinations which have MSD exceptions due to IMD interference (2 UL active), there are two options to make progress. It just means that RAN4 have no way to derive the test configuration for MSD=0 for all band combinations by using one sentence or formula. Some technical analysis must be done to derive the test configurations for MSD=0. Besides, operators may own the spectrum that MSD exceptions don’t occur for specific band combinations which have MSD exceptions due to IMD interference (2 UL active). In order to make progress on this topic, it’s proposed to establish a new basket WI to specify the test configurations with MSD=0 for the EN-DC combinations based on operators’ request.
[bookmark: OLE_LINK50]Observation 3: Specifying the test configurations (MSD=0) in RAN4 can not only guarantee technical analysis accurately, but also take the interested test point from operators into account.
[bookmark: OLE_LINK39][bookmark: OLE_LINK204][bookmark: OLE_LINK27]Proposal 1: RAN4 can establish a new basket WI to specify the test configurations with MSD=0 for the EN-DC combinations which have MSD exceptions due to IMD interference (2 UL active), based on operators’ request.
Summary
Based on the analysis and discussion above, all the observations and proposals are listed below:
Observation 1: A specific carrier frequency allocation that IMD is centre-aligned with victim DL carrier can be chosen to test the worst-case self-desensitization based on current RAN4’s agreement and specification.
Observation 2: Currently, in RAN4’s specification, there is no general criteria 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).
Observation 3: Specifying the test configurations (MSD=0) in RAN4 can not only guarantee technical analysis accurately, but also take the interested test point from operators into account.
[bookmark: OLE_LINK62][bookmark: OLE_LINK63]Proposal 1: RAN4 can establish a new basket WI to specify the test configurations with MSD=0 for the EN-DC combinations which have MSD exceptions due to IMD interference (2 UL active), based on operators’ request.
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Annex
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Title:	Reply LS on exception requirements for Intermodulation due to Dual uplink (IMD)
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Response to:	LS R5-211609 on exception requirements for Intermodulation due to Dual uplink (IMD) from RAN5
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Release 15
Work Item:	New Radio Access Technology (NR_newRAT-Core)

Source:	TSG RAN WG4
To:	TSG RAN WG5
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cc:	

Contact person:	Zhang Peng
	Zhangpeng169@huawei.com
	
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	None
1	Overall description
RAN4 thanks RAN5 LS on exception requirements for Intermodulation due to Dual uplink (IMD). RAN4 has discussed it and made the following agreement and response:
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, and so on
[bookmark: OLE_LINK217][bookmark: OLE_LINK218][bookmark: OLE_LINK64][bookmark: OLE_LINK9]	Based on the approved WF R4-144031 [1], it’s only considered to test the worst-case self-desensitization for IMD exception in RAN4’s specification. Currently, in RAN4’s specification, there is no general criteria 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).
	RAN4 plan to lead a new basket WI to specify the test configurations with MSD=0 for the EN-DC combinations which have MSD exceptions due to IMD interference (2 UL active), based on operators’ request since there is no general criteria.
2	Actions
To TSG RAN WG5 
ACTION: 	RAN4 respectfully asks RAN5 to take into account the above information in the future.
3	Dates of next TSG-RAN WG4 meetings
[bookmark: OLE_LINK88][bookmark: OLE_LINK87]TSG-RAN4 Meeting#101e 	 1 – 12 November 2021	Electronic Meeting
[bookmark: OLE_LINK54][bookmark: OLE_LINK53]TSG-RAN4 Meeting#102e 	 21 – 25 Febuary 2022 Electronic Meeting
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