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1. Overall Description:
WI on further RF requirements enhancement for NR and EN-DC in frequency range 1 (FR1) was approved in RAN#95e, in which there is an objective with study phase for feasibility of lower MSD capability for inter-band CA/EN-DC/DC combinations. In RAN4#106 meeting, it was concluded that: 
· The feasibility for MSD improvement for all kinds of MSD has been confirmed based on the evaluation from companies on the selected example band combinations.
· Several promising options for allowing a UE to signal improved lower MSD performance have been discussed, with which companies think it is feasible to introduce the lower MSD capability.
· Details of the lower MSD capability will be further discussed in the UE RF FR1 WI.
Consequently, the WI objective for lower MSD was revised in RAN#99, and RAN2 was added as one responsible WG for the objective. 

MSD means maximum sensitivity degradation or reference sensitivity exceptions specified in TS 38.101-1/3 clause 7 for CA/DC respectively. The sensitivity degradation for the victim band can be caused by harmonic, harmonic mixing, intermodulation (IMD) or cross band isolation interference. For some band combinations, the MSD value could be as large as 30dB. The intention of lower MSD capability is to facilitate the network scheduling if UE can have better MSD compared to those defined in the specifications. The MSD is specified for specific conditions on the UL/DL bandwidth and the uplink power levels.

To facilitate the initial discussion of the signalling design for lower MSD capability, the following agreements reached so far are provided, which are essential information considered by RAN4 for the capability: 
· Victim band
· MSD type (harmonic; harmonic mixing; cross band isolation; IMD) with orders
· MSD indication of corresponding threshold (or capability class)
· Power class
· [Aggressor UL and victim DL bandwidth]

Upon the essential information, some other agreements reached in RAN4 (up to RAN4#106-bis-e) could also be referred for the signalling design: 
· A UE should be allowed to report the low MSD capability for any MSD mechanism and order that have been defined in the 3GPP specifications for a given band combination.
· No dynamic signaling scheme will be introduced for lower MSD report in Rel-18
· Define one set of absolute multiple thresholds for lower MSD
· Respective MSD indication of corresponding threshold(s) are reported with one of the thresholds listed in the set 
· Lower MSD capability for higher order combination is inherited from lower order fallback combinations
· For 2-bands combination, the MSD indication of corresponding threshold (or capability class) are supposed to be reported separately as per victim band per MSD type per band combination
· For 3-bands combination, the MSD indication of corresponding threshold (or capability class) are only reported for IMD of dual UL falling into the third band DL whose UL band is not configured with, other kinds of Lower MSD capability (harmonic/ harmonic mixing/cross band isolation/IMD due to dual UL falling into own DL) could inherit from 2-band combinations with the same power class.
· For combination with more than 3 bands, no need to report the Lower MSD capability any more, the capability could inherit from the fallback combinations with the same power class.
· UE is allowed to report lower MSD capability for different power classes

Since a band combination may suffer reference sensitivity degradation from different MSD types and orders (e.g. CA_n3-n78 could have MSDs caused by harmonic, harmonic mixing, 2nd order IMD and 4th order IMD with different levels for certain UL/DL configurations in the operating bands), signalling overhead reduction is also an important issue discussed in RAN4.

Meanwhile, RAN4 is still working on the details for approaches for a UE to indicate the improved lower MSD performance based on the progress of the study phase. If any update, RAN4 will keep RAN2 informed.

RAN4 would welcome feedback from RAN2 on the information and agreements reached so far relevant for indication of the proposed capability elements above.

2. Actions:
To RAN2:
ACTION: RAN4 respectfully asks RAN2 to take the above information into account for the following RAN2 work on the signalling design for lower MSD and would welcome any feedback.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN4 Meeting#107 	22nd – 26th May 2023	Incheon, Korea
TSG-RAN4 Meeting#108	21st – 25th August 2023	Toulouse, France
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