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Introduction
At RAN4#100, the following agreements were reached on five proposals (P1,P2..P5) in Way Forward (WF) [1].
P1 WF on applicability:
The WF guideline only applies to new combinations, targeting in priority TS38.101-1, and may be ported to TS 38.101-3. 
· Option 1: To be started from Rel.17;
· Option 2: To be started from Rel.18.
P2 WF on scope:
The WF guideline only applies to MSD due harmonic and MSD due to cross-band isolation of new combinations. For these two MSD categories:
· Consider 1 or more relevant MSD test points for different victim CBWs.
· Introduce at least 1 MSD test point that is compatible with the highest CBW that is mandatory
P3 WF on cross-band isolation MSD:
Option 1: Capture into a single table all sources of interference leading to cross-band REFSENS exceptions and capture in a dedicated column the type of interference. The table format below may be used.
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· FFS interference type category. This example proposes the following acronyms:
·  “>ACLR2” to indicate that MSD corresponds to the case where the DL victim is located at large frequency distance from the UL aggressor. These are not the preferred way forward, but these points are proposed to retain one or more relevant test points from legacy MSD tables. For example, if the current 3dB MSD of n3 5MHz due to n1 UL interference is considered key, this could be categorized “>ACLR2” type.
· “ACLR1/ACLR2”: these are the preferred new MSD test points as proposed in WF [1] option 1 and in [5] for NR-CA. They correspond to the highest aggressor uplink CBW configured with full UL allocation and MSD evaluated for the smallest victim CBW located at the shortest frequency distance from the UL aggressor.
· “C-IM3/C-IM5”: this type of cross-band interference has been agreed for EN-DC, it is not precluded for NR-CA.
· FFS if C-IM test points are needed or if they are superseded by ACLR1/ACLR2 test points.
Other options are not precluded.
P4 WF on Harmonics MSD:
Option 1: Capture into a single table all sources of interference leading to Harmonic Interference MSD, and capture UL/DL harmonic order in a dedicated column. The table format below may be used.
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· FFS how to best capture the interference type. This example proposes the following convention:
· MSD due to UL harmonic: may be captured as interference source “ULnDL0”, where “n” indicates the UL harmonic order; “DL0” indicated that the “nth” UL harmonic collides with the “DL” fundamental; The superscript “x” may be used to refer to footnote dedicated to near miss cases.
· MSD due to Rx harmonic mixing: may be captured as interference source= “ULn/DLm”, where “m” indicates the DL harmonic order, “n” indicates the UL harmonic order.
· Other options are not precluded, in particular:
FFS is Tx / Rx harmonic mixing tables should be kept separate, and if PC2 and PC3 MSD should also be kept in separate tables.
P5 WF on handling Basket approval TP for TRs:
Ensure these guidelines are followed for Basket approval TP for TR as soon as either P1 opt1 or opt2 is agreed.

This document presents our views with regards to each proposal.
Discussion
On Scope and Applicability
For proposal P1 on applicability of MSD simplification, we would prefer that MSD simplifications for NR be implemented as early as possible considering that the MSD tables for Cross-band isolation and MSD due to harmonic are not so complex in comparison, to say, LTE MSD/REFSENS exception tables. 
Proposal 1: For applicability (WF P1), we have a preference to start implementing the changes as early as possible due to workload concerns. In Rel-17, the number of test points candidates is relatively small.
On MSD simplification scope (WF P2), our view is that the number of test points for a given MSD type and a given band combination should be kept to the strict minimum, that which corresponds to the highest aggressor channel bandwidth (CBW) and the smallest victim’s CBW. From our perspective, only one test point is sufficient to verify the UE RF-Front-End (RF-FE) performance. We understand that from a gNB perspective, test points such as Counter-IM test points bring value to the scheduler since these test points rely on small RB allocations, and yet lead to high MSD levels.
Proposal 2: For scope (WF P2), the number of test points for a given MSD type and a given band combination should be kept to the strict minimum, that which corresponds to the highest aggressor channel bandwidth (CBW) and the smallest victim’s CBW.
On Simplifying Cross-band Isolation MSD Tables
For MSD due to Cross-band isolation (WF P3), as a general guideline:
· The UL/DL carrier frequencies shall be carefully selected so as to minimize the frequency distance that separates the UL aggressor carrier from the DL victim’s carrier;
· Based on Proposal 2, the aggressor UL carrier shall be configured with the highest supported CBW;
· For the aggressor UL RB configuration:
· If the aggressor is a TDD band, then the aggressor shall be configured with full RB allocation that corresponds to the highest supported CBW.
· If the aggressor is a FDD band and band combination is FDD-FDD, we believe RAN4 needs to reach consensus on gNB radio unit deployment scenario that should be assumed for Cross-band isolation MSD specifications, especially when the two FDD bands are in the same band group, e.g. when both bands are low-band (LB) or both bands are mid-band (MB). CA_n5-n28 is one example of a FDD-FDD LB/LB combination, CA_n1-n3 is a good example of FDD-FDD MB/MB combination. Both of these combinations experience high MSD due to cross-band isolation / close proximity of the aggressor and the victim.
To the best of our knowledge, there are no commonly agreed assumptions for gNb radio unit deployment scenarios for LB/LB or MB/MB FDD-FDD combinations. In our view, the most likely scenario is that both radio-units are co-located, even though we are aware this may be systematically true for operators that that have opted to deploy a MOCN architecture with a telecom operator partner. Our understanding is that MOCN networks represent the minority of commercial deployments, and therefore co-located deployment is our assumption. Co-located gNBs means that if the victim band is operated at its reference sensitivity (REFSENS), then the aggressor is also operated at its REFSENS level. This implies that the aggressor UL RB configuration shall be configured according to the agreed configurations specified in the REFSENS Table 7.3.2-3. For the example case of CA_n5-n28, the band n5 aggressor UL shall then be configured with 20MHz CBW and its UL RB configuration shall be set to LCRB=20. For the example case of CA_n1-n3, the band n1 aggressor UL shall then be configured with 50MHz CBW and its UL RB configuration shall be set to LCRB=128.
We would like to highlight here that if RAN4 were to not consider co-located assumptions for FDD-FDD combinations, then a high impact on MSD level should be expected since the FDD aggressor UL configuration would have to be set to its highest Lcrb value, like for the case of a TDD aggressor. To illustrate the severity of this issue, we reproduce below in Figure 1 data presented at this meeting for MSD evaluation of CA_n5-n28. Figure 1 plots the measured band n5 TX noise level falling in band n28A uppermost 5,10,15,20,30MHz Channels with the band n5 aggressor CBW set to 20MHz (highest supported value) and UL carrier positioned closest to the n28A victim’s band. The blue arrow and the red dashed vertical line indicate the measured noise level at the agreed n5 20MHz REFSENS UL RB configuration of 20RB, with UL RB positioned closest to the victim band. The noise ranges from -35.7,-34.5,-34.3,-34.2,-34.2 dBm for band n28A uppermost 5,10,15,20,30MHz channels respectively, and the corresponding MSD is estimated at 17.5,15.8,14,11.7,2.9dB respectively. These levels are already very high. If RAN4 assumes non co-located radio units, then the noise level at full UL RB allocation is nearly 20dB higher (approximately -15dBm), making n28 MSD even worse.
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[bookmark: _Ref92656278]Figure 1 n5 20MHz CBW PA Tx noise level falling in n28A and in n5 DL. The blue arrow indicates the n5 20MHz REFSENS UL RB configuration.
Based on proposal for these discussions, we make following proposal.
Proposal 3: For MSD due to cross-band isolation, adopt the following guidelines:
· The UL/DL carrier frequencies shall be carefully selected so as to minimize the frequency distance that separates the UL aggressor carrier from the DL victim’s carrier.
· The aggressor UL carrier shall be configured with the highest supported CBW.
· For the aggressor UL RB configuration:
· If the aggressor is a TDD band, then the aggressor shall be configured with full RB allocation that corresponds to the highest supported CBW;
· If the aggressor is a FDD band and band combination is FDD-FDD, cross-band isolation MSD shall be evaluated assuming co-located gNB radio units. This implies that both the aggressor and the victim are operated at their respective REFSENS levels;
· The aggressor UL RB configuration LCRB shall be configured according to the Table 7.3.2-3 specifications; and
· The aggressor UL RB shall be located as close as possible to the victim’s downlink operating band.

On Simplifying Harmonics MSD Tables
With regard to WF proposal 4, our preference remains option 1. For a given aggressor harmonic interference, RAN4 currently specifies as many MSD values as there are victim’s receiver channel bandwidth. Considering that the goal of MSD due to interference is to verify the impact of the transmitter harmonic PSD onto the receiver sensitivity performance, we consider that if the Tx harmonic is perfectly centered in the smallest channel bandwidth (CBW) of the victim’s receiver, then, all MSD test points corresponding to higher victim’s CBW are simply redundant: they do not add value since the transmitter non-linearity remains constant, i.e. these additional test points do not verify any new Tx impairment, they simply verify that the MSD scales with the victim’s DL CBW. This statement is only true if for all NR-CA or EN-DC combination, the aggressor uplink (UL) RB allocation and carrier frequency is specified to ensure the Tx harmonic is entirely integrated by the victim’s smallest CBW. We realize this is not always the case in the latest Release, but we consider that ensuring this condition is met does not represent a huge workload as it could greatly reduce the number of test points.
To illustrate this point, we provide in Figure 2 the concept of a transmitter harmonic PSD integrated by the victim’s smallest CBW (and the concept of increasing Rx CBW overlaid in blue dashed lines).
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[bookmark: _Ref79061160]Figure 2: Plain lines: example of second harmonic (H2) PSD for DFT-s-OFDM QPSK SCS 15kHz waveform with LCRB = 25 RB. Dashed-lines illustrates that increasing the DL receiver CBW does not add any value to the MSD specifications if the aggressor UL harmonic is fully centered on the victim’s smallest CBW.

Proposal 4: Adopt WF [1] proposal 4 option 1 for MSD due to harmonics.
Conclusions
In this paper we make the following proposals to simplify the specifications of MSD due to cross-band isolation and MSD due to harmonics:

Proposal 1: For applicability (WF P1), we have a preference to start implementing the changes as early as possible due to workload concerns. In Rel-17, the number of test point candidates is relatively small.
Proposal 2: For scope (WF P2), the number of test points for a given MSD type and a given band combination should be kept to the strict minimum, that which corresponds to the highest aggressor channel bandwidth (CBW) and the smallest victim’s CBW.
Proposal 3: For MSD due to cross-band isolation, adopt the following guidelines:
· The UL/DL carrier frequencies shall be carefully selected so as to minimize the frequency distance that separates the UL aggressor carrier from the DL victim’s carrier.
· The aggressor UL carrier shall be configured with the highest supported CBW.
· For the aggressor UL RB configuration:
· If the aggressor is a TDD band, then the aggressor shall be configured with full RB allocation that corresponds to the highest supported CBW.
· If the aggressor is a FDD band and band combination is FDD-FDD, cross-band isolation MSD shall be evaluated assuming co-located gNB radio units. This implies that both the aggressor and the victim are operated at their respective REFSENS levels. 
· The aggressor UL RB configuration LCRB shall be configured according to the Table 7.3.2-3 specifications.
· The aggressor UL RB shall be located as close as possible to the victim’s downlink operating band.
Proposal 4: Adopt WF [1] proposal 4 option 1 for MSD due to harmonics.
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