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1.	Introduction
In this contribution, we provide our views on MRTD for CBM FR2 Inter-band CA.
2. 	Discussion
After a length discussion on MRTD requirement for CBM based inter-band FR2 CA, the following set of agreements was made in the last RAN4 #100 e-emeting.
· MRTD for inter-band CA in FR2 under CBM is 3us
· For the receive time difference below X us no performance degradation is expected
· For the receive time difference equal or higher than X us a performance degradation is allowed
· Degradation of UE demodulation and [RRM] performance is allowed.
· Note: companies are encouraged to bring more analysis on Demodulation and RRM performance impacts. 
· FFS on the performance degradation including affected symbols, slots
· FFS on solutions to reduce performance degradation and whether and how to introduce restrictions for UE Rx beam change
· Option 1: Use network scheduled/controlled instances for UE Rx beam change
· Other options not precluded

There are still the following three open issues:
1) [bookmark: _Hlk85664593]An exact value X that determines whether or not UE performance degradation is expected
2) Solution to reduce the performance degradation
3) Symbol- vs. Slot-level performance degradation

An exact value X that determines whether or not UE performance degradation is expected
Ideally, when X is larger than CP length of DL active BWP minus UE Rx beam switch time, it leads to the loss of orthogonality among sub-carriers which results in UE demodulation performance degradation on non-anchor carriers which are carriers in a band where BM resource is not configured. And if we consider the fact that UE FFT window is typically advanced by an expected UE timing estimation error. Based on the analysis provided in R4-1713717, “Initial transmit timing error in NR,” DL timing error of 18ns and 9ns should be also taken into account for SSB SCS of 120kHz and 240kHz, respectively.

Proposal 1: If RTD between cells in FR2 CBM-based inter-band is larger than or equal to Xus, UE demodulation performance is expected. Here, X is determined as follows:
· X = CP length – UE Rx beam switch time – 2 x DL timing error
· For 120kHz SCS of active DL BWP, X is 350ns and 368ns for SSB SCS of 120kHz and 240kHz, respectively, based on the following assumptions:
· UE Rx beam switch time is 200ns
· DL timing error is 18ns and 9ns for SSB SCS of 120kHz and 240kHz, respectively

Solution to reduce the performance degradation and Symbol- vs. Slot-level performance degradation
When a part of OFDM symbol is corrupted for any reason, fundamentally there will be performance degradation and the amount of degradation depends on many different configurations such as time domain allocation of TRS, DMRS, PDCCH, and PDSCH, PDCCH AL, and PDSCH Rank/MCS, etc. And even if UE beam training opportunities are limited to specific occasions, that will be seen as just another form of performance loss. On the other hand, we also agree that UE autonomous Rx beam switching for beam refinement is not carried out every slot in general. As the frequency of Rx beam refinement is up to UE implementation and it can be different for different circumstances, we prefer to define UE requirement in terms of how often and/or where the performance degradation is allowed instead of defining what is called UE Rx beam refinement gap.

Proposal 2: In the following DL resources, UE demodulation performance degradation is expected:
· UE demodulation performance degradation due to NW driven UE Rx beam switching:
· The first and the last OFDM symbols of a slot in a band where beam management reference resource(s) is not configured, if the UE is configured with different QCL-TypeD sources in consecutive slots.
· If UE is scheduled to apply different beams within a slot, e.g. PDCCH-to-PDSCH, additional performance degradation is expected within the slot
· An interruption of up to 1 symbol is allowed for UE Rx beam switching due to TCI state change
· RAN4 to choose between the following options to allow UE demodulation performance degradation due to UE autonomous Rx beam switching:
· Option-1) the last OFDM symbol of a slot immediately before DL-to-UL switch and the first OFDM symbol of a slot immediately after UL-to-DL switch every [Y]ms, FFS on Y.
· Option-2) demodulation performance degradation is allowed in [Y]% of slots over [Z]ms, FFS on Y and Z.
3.	Conclusion
Observations and Proposals are summarized below:
Proposal 1: If RTD between cells in FR2 CBM-based inter-band is larger than or equal to Xus, UE demodulation performance is expected. Here, X is determined as follows:
· X = CP length – UE Rx beam switch time – 2 x DL timing error
· For 120kHz SCS of active DL BWP, X is 350ns and 368ns for SSB SCS of 120kHz and 240kHz, respectively, based on the following assumptions:
· UE Rx beam switch time is 200ns
· DL timing error is 18ns and 9ns for SSB SCS of 120kHz and 240kHz, respectively

Proposal 2: In the following DL resources, UE demodulation performance degradation is expected:
· UE demodulation performance degradation due to NW driven UE Rx beam switching:
· The first and the last OFDM symbols of a slot in a band where beam management reference resource(s) is not configured, if the UE is configured with different QCL-TypeD sources in consecutive slots.
· If UE is scheduled to apply different beams within a slot, e.g. PDCCH-to-PDSCH, additional performance degradation is expected within the slot
· An interruption of up to 1 symbol is allowed for UE Rx beam switching due to TCI state change
· RAN4 to choose between the following options to allow UE demodulation performance degradation due to UE autonomous Rx beam switching:
· Option-1) the last OFDM symbol of a slot immediately before DL-to-UL switch and the first OFDM symbol of a slot immediately after UL-to-DL switch every [Y]ms, FFS on Y.
· Option-2) demodulation performance degradation is allowed in [Y]% of slots over [Z]ms, FFS on Y and Z.
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