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1. Introduction
In RAN4#100e, the following agreements have been made on the MRTD of FR2 inter-band CA with CBM
· 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
· X is FFS
· Option 1: CP
· Option 2: CP/2
· Option 3: CP length – UE Rx beam switch time – 2 x DL timing error
· Option 4: CP length – UE Rx beam switch time
· Other options not excluded
In this contribution, the impacts due to MRTD decisions are discussed. 
2. Impact on Rx beam switching
Beam sweeping is the key to enable both L3/L1 measurements, which significantly impacts UE’s mobility and beam management performances. Since Rel-15, Rx beam switching, including when to switch and which beam to switch, has been always decided at UE side. It is important of UE to retain such flexibility to enable advanced proprietary solution to optimize both beamforming gain and reduce the delay of beam selection. 
There have been proposals in RAN4#100e that dedicated gap, e.g. symbols/slots, can be used for Rx beam switching. Such idea can help to address the concerns on interruption which can degrade the performances. However, it indeed restricts the occasions where Rx beam switching can happen and prevent Rx beam switching outside of the dedicated gap. 
It is proposed
Proposal 1: Rx beam switching should be fully controlled by UE and it should not be restricted when Rx beam is switched even when MRTD is more than CP length in CBM.

3. Impact on demodulation requirements
If symbol boundary is not aligned within CP, one OFDM symbol from one CC will be partially overlapped with two OFDM symbols from the other CC, as illustrated in Figure 1. Rx beam switch will happen in the middle of OFDM symbols for some CCs and the corresponding symbols will be interrupted. Since Rx beam switching is UE’s decision, NW will have no information which symbols are interrupted. In the worst case, UE will be failed to receive the whole slot where one or more than one symbols are interrupted.  
[image: ]
Figure 1: Rx beam switch when MRTD is more than CP length
For DL reception, UE should typically switch Rx beam based on SSB/CSI-RS L1-RSRP/RSRQ/SINR meaurements. In other words, it is expected that Rx beam switch should happen equal or less frequent than the corresponding RS periodicity. Considering 5ms is the minimum periodicity for both SSB and CSI-RS, the worst scenario for demod performance is to loss one slot per 5ms.
Proposal 2: For inter-band FR2 CA with CBM, if MRTD exceeds CP length, the corresponding demod performance degradation with one slot loss per periodicity of RS for beam managements is expected.   
4. Impact on RRM requirements
Two potential RRM impacts are identified: L1-RSRP/RSRQ/SINR based scheduling restriction and measurement restriction.
· L1-RSRP/RSRQ/SINR based scheduling restriction
In current FR2 requirements, scheduling restriction due to L1-RSRP/RSRQ/SINR measurements are limited to the symbols which carry SSB or CSI-RS since MRTD for intra-band CA is much less than CP. However, when MRTD exceeds CP length, the corresponding scheduling restriction is to be extended.
Proposal 3: Scheduling restriction due to L1-RSRP/RSRQ/SINR can be different depending on if MRTD>X. 
· L1-RSRP/RSRQ/SINR based measurement restriction
For FR2 intra-band CA, there is no L1-RSRP/RSRQ/SINR measurement restriction for the serving CC due to small MRTD. That means UE can measurement multiple serving CC in parallel. However, when MRTD is more than CP, it is possible that a symbol carrying RS in one CC collides with two symbols from another CC, where one of symbols carries RS and the other symbol is data symbol. In this case, we cannot assume simultaneous L1-RSRP/RSRQ/SINR can be measured for multiple CC. In other words, L1-RSRP/RSRQ/SINR measurement restriction needs to be introduced.
Proposal 4: when MRTD>X, measurement restriction for L1-RSRP/RSRQ/SINR measurement should be introduced for CBM
5. Conclusion
In this contribution, the impacts of MRTD decision in RAN4#101e are discussion. It is proposed
Proposal 1: Rx beam switching should be fully controlled by UE and it should not be restricted when Rx beam is switched even when MRTD is more than CP length in CBM.
Proposal 2: For inter-band FR2 CA with CBM, if MRTD exceeds CP length, the corresponding demod performance degradation with one slot loss per periodicity of RS for beam managements is expected.   
Proposal 3: Scheduling restriction due to L1-RSRP/RSRQ/SINR can be different depending on if MRTD>X. 
Proposal 4: when MRTD>X, measurement restriction for L1-RSRP/RSRQ/SINR measurement should be introduced for CBM
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