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1. Introduction
The indication of improved lower MSD performance for harmonic, harmonic mixing, IMD and cross band isolation had been one of the topics in the WI of further RF requirements enhancement for NR and EN-DC in frequency range 1 [1]. Several aspects had been discussed during the last RAN4 meeting, and a WF on study for lower MSD was approved [2], including the essential information to be included in the lower MSD capability.
In the WF [2], it is agreed to use option 2 as the starting point of the essential information for the lower MSD capability, however, we still think there is room for further discussion. In this contribution we provide further view on this.
2. Discussion

During the last RAN4 meeting, we propose to further discuss the following information to be included in the capability report [3].
1. The information of the order of the UL harmonic direct-hit, harmonic mixing, IMD.
2. The information of the aggressor UL and victim DL bandwidth of the UL harmonic direct-hit, harmonic mixing and the cross-band isolation.
3. The information of the power class of the aggressor UL of the UL harmonic direct-hit, harmonic mixing, IMD and the cross-band isolation.

In the agreed WF in last RAN4 meeting [2], it was agreed to use option 2, information including victim bands, MSD type with orders, MSD value/thresholds, as the starting point, and to discuss how to capture the other necessary parameters.
Here we list the agreement/wayforward of Issue 2-1-3, 2-1-5 and 2-3-3 from the WF.
	Issue 2-1-3: Essential information included in the lower MSD capability 
Option 1: 

· Victim band

· MSD type (harmonic; harmonic mixing; cross band isolation; IMD)

· MSD value/thresholds

Option 2: 

· Victim band

· MSD type (harmonic; harmonic mixing; cross band isolation; IMD) with orders

· MSD value/thresholds

Option 3: Others, including
· Power class of the aggressor UL

· Aggressor UL and victim DL bandwidth
<Agreement in main session>: 
· Use Option 2 as the starting point and discuss how to capture the other necessary parameters.

Issue 2-1-5: Interference/aggressor orders considered for lower MSD 
AH Agreement

Option 2: A UE should be allowed to report the low MSD capability for any MSD requirements that have been defined in the 3GPP specifications for a given band combination.

· The reported low MSD should be tested againt the existing test configuations.
Issue 2-3-3: Test configurations for lower MSD
· WF

· For all impairments the same UL/DL configurations and test points as for the minimum requirements

· If the same impairment order (e.g. IMD5, H3 etc.) has multiple test configurations, the one having largest MSD is chosen to be tested

· For cross-band isolation this applies per band combination


In the following sections, we provide further aspects on considering the aggressor UL/victim DL bandwidth and power class information in the lower MSD capability.

2.1 Applicability of the aggressor UL and victim DL bandwidth for the Lower MSD capability
As mentioned in our previous contribution [3], the main reason of considering the aggressor UL and victim DL bandwidth information for the lower MSD capability is to make the information clear, comparing with referring to the specification. In spite of the potential wrong reference due to the errors/typos in the spec, the allowance of the new channel bandwidth to be introduced in the later releases might also impact the worst case configuration of the MSD, which might also cause some confusion when handling legacy UEs and new UEs in the network.
For example, usually the worst case scenario (i.e, the 1st test point) is based on the minimum aggressor UL channel BW and the minimum DL channel BW for the direct hit harmonic, and maximum aggressor UL channel BW and minimum DL channel, but these general rule might become not applicable in some of the cases if there is new minimum or maximum channel bandwidth introduced.
Here we provide the statistical result on 1st test point configurations of the harmonic direct-hit and the cross-band isolation from the 38.101-1 V18.0.0. (Note that the format of TS 38.101-3 spec has not updated yet.)

[image: image1]
Figure 1: Statistical result on 1st test point configurations
Based on figure 1, it can be observed that the aggressor uplink channel BW settings of the 1st test point of the harmonic direct-hit are all aligned with the minimum UL channel BW, since the minimum 5MHz channel BW support is usually included when the low band is first introduced. But if the situation might change when <5MHz channel bandwidth is introduced in Rel.18.
The victim DL channel BW should be appointed to the minimum channel BW for both the harmonic direct-hit and the cross-band isolation requirements; however there is approximately 10% of the 1st test point not aligned with the minimum channel BW. And around 15% of the 1st test point for the cross-band isolation requirements is not aligned with UL maximum channel BW. If BCS4/5 or BCS with new minimum/largest channel BW is introduced in those combinations, the worst cast test points might or might not change.
And even within current specification, some test points especially for the cross-band isolation with UL maximum channel BW might not be applicable for the legacy UEs due to the lack of the larger channel BW support, the network might need to store all of test points and determine which one is applicable for a given UE.
So we think it might be risky to referring the UL/DL BW to the specification, so probably the safest and clearest way is to include such information also in the capability report. We also like hear other companies view on how to determine the aggressor UL and victim DL bandwidth information correctly if not provided by the lower MSD capability.
Observation 1: If the aggressor UL and victim DL bandwidth is not included in the lower MSD capability, there still exists potential risk on acquiring incorrect information by referring to the worst case configuration in the specification. Probably the safest way is to include the information in the capability.
Proposal 1: RAN4 to discuss to include the aggressor UL and victim DL bandwidth information in the capability report.
2.2 Applicability of the power class for the Lower MSD capability
Second, regarding to report the power class for the Lower MSD capability, except to provide clear information, since the lower MSD capability is an optional capability, it might be reasonable to allow the HPUE having flexibility on reporting the lower MSD value according to different power class(es). There were also similar proposals in the past meeting [4][5]. 
Observation 2: Since the lower MSD capability is an optional capability, it is reasonable to allow the HPUE having flexibility on reporting the lower MSD value according to different power class(es).
And if reporting different lower MSD capability according to power class(es) is applicable, then probably the power class information needs to be included in the capability report. For example, a PC1.5 UE can also choose to report the lower MSD based on PC3 and PC2 aggressor UL. And the signalling detail can be further discussed.
Proposal 2: RAN4 to discuss to include the power class information of the aggressor UL in the capability report, including the support of reporting different lower MSD capability according to power class(es).
3. Conclusion

Few observations and proposals are made in this contribution. 
Observation 1: If the aggressor UL and victim DL bandwidth is not included in the lower MSD capability, there still exists potential risk on acquiring incorrect information by referring to the worst case configuration in the specification. Probably the safest way is to include the information in the capability.
Observation 2: Since the lower MSD capability is an optional capability, it is reasonable to allow the HPUE having flexibility on reporting the lower MSD value according to different power class(es).
Proposal 1: RAN4 to discuss to include the aggressor UL and victim DL bandwidth information in the capability report.
Proposal 2: RAN4 to discuss to include the power class information of the aggressor UL in the capability report, including the support of reporting different lower MSD capability according to power class(es).
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