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Introduction
A WF on RRM requirements for FR2 Inter-band DL CA and UL CA [1] has been approved in RAN4#101e meeting.
In this contribution, we provide our views on the remaining issues of FR2 inter-band DL CA RRM requirements. 
Discussion
RAN4 agreed to define MRTD for inter-band CA in FR2 under CBM as 3us. There are no deployment restrictions (Non-co-located/co-located) for network to configure inter-band DL CA for CBM UEs. 
	Issue 1-1-1: MRTD principles in FR2 inter-band CA  
· Agreements:
· MRTD for inter-band CA in FR2 under CBM is 3us
· For the receive time difference below X us no performance degradation is expected
· X = CP length – UE Rx beam switch time – 2 x DL timing error
· “DL timing error” is 18ns and 9ns for SSB SCS of 120kHz and 240kHz, respectively
· Performance degradation and solutions when receive time difference exceeds [X] is FFS for the following 2 cases 
· Case 1: network driven Rx beam switch i.e. TCI state change
· Case 2: UE autonomous Rx beam switch


[bookmark: OLE_LINK2][bookmark: OLE_LINK3]For the receive time difference below X us no performance degradation is expected, and for the receive time difference equal or higher than X us a performance degradation is allowed, where X = CP length – UE Rx beam switch time – 2 x DL timing error.
	Issue 1-1-2: performance degradation when receive time difference exceeds [X]us
Candidate options: 
For the performance degradation due to network driven Rx beam switch i.e. TCI state change, the following options can be further discussed: 
· Option 1: Adding a note to the corresponding MRTD table, wherein the note is formulated as:  
· Option 1a: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for [TBD] symbol of the slot in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3.
· Option 1b: This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for [TBD] symbol of the slot in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3, if the UE is configured with different QCL-TypeD sources in consecutive slots.
· [TBD] is ‘the first or the last OFDM symbol, or all OFDM symbols’.
· FFS if UE is scheduled to apply different beams within a slot, e.g. PDCCH-to-PDSCH, additional performance degradation is expected within the slot
· FFS if an interruption up to 1 symbol is allowed for UE Rx beam switching due to TCI state change or different TCI states are configured nearby OFDM symbols. 
· Option 2: MRTD of 3us for inter-band CA in FR2 under CBM with a scheduling restriction. 
· Option 2a: scheduling restriction is of one symbol either immediately before DL -> UL switch, or immediately after UL -> DL switch in the cell. (Ericsson) 
· Option 2b: Introduce the scheduled gaps for UE to switch its beam. Scheduling restrictions on SCell (or both Pcell and Scell) are applied during beam switching gap (Intel, Ericsson)
· Option 2c: scheduling restriction can happen at any slot (Ericsson)
For the performance degradation due to UE autonomous Rx beam switch, the following options can be further discussed: 
· Option 1: Adding a note to the corresponding MRTD table, wherein the note is formulated as:  
· This requirement applies to the UE capable of common beam management for FR2 inter-band CA. If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for [TBD] symbol of the slot in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3.
· [TBD] is ‘the first or the last OFDM, or any/all symbols in a slot’.
· FFS if UE is scheduled to apply different beams within a slot, e.g. PDCCH-to-PDSCH, additional performance degradation is expected within the slot
· FFS if an interruption up to 1 symbol is allowed for UE Rx beam switching due to different TCI states are configured nearby OFDM symbolsOption 2: MRTD of 3us for inter-band CA in FR2 under CBM with a scheduling restriction. 
· Option 2: MRTD of 3us for inter-band CA in FR2 under CBM with a scheduling restriction. 
· Option 2a: scheduling restriction is of one symbol either immediately before DL -> UL switch, or immediately after UL -> DL switch in the cell. (Ericsson) 
· Option 2b: Introduce the scheduled gaps for UE to switch its beam. Scheduling restrictions on SCell (or both Pcell and Scell) are applied during beam switching gap (Intel, Ericsson)
· Option 2c: scheduling restriction can happen at any slot (Ericsson)
· Option 3: RAN4 to define UE requirement in terms of how often and/or where the performance degradation is allowed due to UE autonomous Rx beam switching, i.e. to choose between the following options to allow UE demodulation performance degradation due to UE autonomous Rx beam switching: 
· Option-3a) 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-3b) demodulation performance degradation is allowed in [Y]% of slots over [Z] ms, FFS on Y and Z. 
· Option-3c) demodulation performance degradation is allowed in [Y]% of slots over [Z] ms, FFS on Y and Z. the performance degradation is “the last OFDM symbol of a slot immediately before DL-to-UL switch or the first OFDM symbol of a slot immediately after UL-to-DL switch”


For demodulation performance degradation, it is proposed to assume one slot is punctured per L1-RSRP measurement periodicity. If the receive time difference exceeds X, demodulation performance degradation is expected for all the OFDM symbols of the slot in a band where beam management reference resource(s) is not configured. This would be the worst-case considering UE autonomous Rx beam switch or possible different TCI states among channels/RSs within one slot. 
Proposal 1: If the receive time difference exceeds X, demodulation performance degradation is expected for all the OFDM symbols of the slot in a band where beam management reference resource(s) is not configured.
	Issue 1-1-3: Solutions to reduce/avoid performance degradation 
Candidate options: 
· Option 1: Introduce network scheduled/controlled time instances for UE Rx beam change (Intel, Ericsson)
· If the proposed mechanism is not supported and the receive time difference is equal or higher than X, then the performance degradation can be expected on any symbol of the SCell. (Intel)
· Option 2: Do not define solutions. Rx beam switching is fully controlled by UE (Apple, Vivo, OPPO, Huawei, Mediatek, Qualcomm)
· Option 3: Do Rx beam switch in slot boundary in one CC which is received later to reduce performance degradation. (LG)
· Option 4: UE performs autonomous Rx beam switching associated with UL-to-DL switching in order to reducing performance degradation (Huawei, Ericsson)


Since UE autonomous Rx beam switching can happen at any slot, performance degradation may be not avoided. When UE is allowed to switch its Rx beam shall be left to UE implementation and the allowed/expected performance loss due to Rx beam switch across inter-bands doesn’t have to be specified. No need to define solutions to reduce/avoid performance degradation.
Proposal 2: No need to define solutions to reduce/avoid performance degradation. Leave autonomous Rx beam switch to UE implementation.
Conclusion
In this paper, we provide our views on RRM requirements of FR2 inter-band CA enhancements in Rel17 and have the following proposals: 
Proposal 1: If the receive time difference exceeds X, demodulation performance degradation is expected for all the OFDM symbols of the slot in a band where beam management reference resource(s) is not configured.
Proposal 2: No need to define solutions to reduce/avoid performance degradation. Leave autonomous Rx beam switch to UE implementation.
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