[bookmark: OLE_LINK64][bookmark: OLE_LINK65]3GPP TSG-RAN WG4 Meeting #101-e	R4-2118830
Electronic Meeting, November 1 – 12, 2021

Title: 	Discussion on MRTD requirements for FR2 inter-band DL CA with CBM
[bookmark: OLE_LINK25]Source: 	Huawei, HiSilicon
Agenda item:	8.4.6.1.1
Document for:	Discussion
Introduction
Based on the agreements and open issues in [1], we provide further discussion on MRTD requirements for FR2 inter-band DL CA with CBM.
Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]In RAN4#100-e meeting, the following agreements have been achieved on MRTD for FR2 inter-band CA with CBM.
	· Agreements on GTW:
· 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


RAN4 agreed to define 3us MRTD for CBM based FR2 inter-band CA and performance degradation and the performance degradation is allowed when receive timing difference is higher than X us. When the receive timing difference between two CCs is below (CP length - UE Rx beam switch time), CBM UE could be able to perform Rx beam switch within the CP of both CCs and no performance degradation is expected. Hence, the value of X can be defined as (CP length - UE Rx beam switch time).
Proposal 1: For CBM based FR2 inter-band CA, the UE performance degradation can be allowed when receive timing difference between inter-band CCs is below (CP length – UE Rx beam switch time).
In FR2, UE will not perform Rx beam switching on every slot and UE Rx beam switching will not always have performance impacts. The performance degradation occurs when the impacted symbol is scheduled. Currently, the scheduling availability requirements are applied for L1/L3 measurements, which can avoid the performance degradation due to Rx beam switching for L1/L3 measurements. The TCI-state switching may require UE Rx beam switching within TCI-state switching delay time. For RRC based TCI-state switching, there is scheduling restrictions during TCI-state switching delay time and shall has no performance degradation. For MAC-CE based or DCI based TCI-state switching, Rx beam switching may cause up to 1 symbol interruption and the performance degradation may occur. Besides, UE also could perform autonomous Rx beam switching according to beam management measurement results. If UE autonomous Rx beam switching occurs on scheduled symbol, then there may have performance degradation. 
Observation 1: There is no performance impacts due to UE Rx beam switching for L1/L3 measurements since scheduling restrictions will be applied on the impacted symbols.
Observation 2: There may have performance degradation due to UE Rx beam switching for TCI-state change or UE autonomous Rx beam switching.
For UE autonomous beam switching, when to perform Rx beam switching is up to UE implementation. The performance degradation can be reduced by performing autonomous Rx beam switching associated with UL-to-DL switching. For UL-to-DL switching operation, UE needs to set both RF parameters and beam parameters for downlink. UE autonomous Rx beam switching can be completed within UL-to-DL switching period without performance degradation. Since the UE reselects Rx beam according to L1-RSRP measurement results for beam management, then it can be assumed that the time interval for UE reselecting to a new Rx beam shall be at least longer than L1-RSRP measurement period. L1-RSRP measurement period usually will be longer than UL-to-DL switching periodicity. So, the UE could always perform autonomous Rx beam switching associated with UL-to-DL switching operation.
Proposal 2: It is suggested that UE performs autonomous Rx beam switching associated with UL-to-DL switching in order to reducing performance degradation.
When the network indicates the active TCI state change, UE need to complete TCI state switching within the delay requirements. The corresponding Rx beam might also need to be changed, and the Rx beam switching need to be performed within the defined TCI state switch delay. For RRC based TCI state switch, UE is not required to receive PDCCH/PDSCH/CSI-RS or transmit PUCCH/PUSCH within the switching delay. So, there will be no performance impact due to Rx beam switching. For MAC-CE based TCI state switch, the switching delay will be longer than (THARQ +3ms), where the value of THARQ is defined as the time for a PUCCH transmission with HARQ-ACK information for the PDSCH reception. For DCI-based TCI state switch, the switching delay is defined as timeDurationForQCL, which is indicated as {0.5slot, 1slot, 2slot}. If the switching delay does not include the UL-DL switching period or the non-scheduled symbols, then up to 1 symbol interruption can be allowed for MAC-CE or DCI based TCI state switch.
Proposal 3: It is suggested that an interruption up to 1 symbol is allowed for MAC-CE or DCI based TCI state switch.
Conclusions
This contribution provides the discussion on FR2 inter-band DL CA enhancement. The following are provided:
[bookmark: OLE_LINK168][bookmark: OLE_LINK176]Proposal 1: For CBM based FR2 inter-band CA, the UE performance degradation can be allowed when receive timing difference between inter-band CCs is below (CP length – UE Rx beam switch time).
Observation 1: There is no performance due to UE Rx beam switching for L1/L3 measurements since scheduling restrictions will be applied on the impacted symbols.
Observation 2: There may have performance degradation due to UE Rx beam switching for TCI-state change or UE autonomous Rx beam switching.
Proposal 2: It is suggested that UE performs autonomous Rx beam switching associated with UL-to-DL switching in order to reducing performance degradation.
[bookmark: _GoBack]Proposal 3: It is suggested that an interruption up to 1 symbol is allowed for MAC-CE or DCI based TCI state switch.
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