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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
	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. All the companies agree to a note reflecting performance degradation but with variations on the text proposals.
	Issue 1-1-1: performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1)
Agreement on GTW (Jan.24):
· Performance degradation due to network driven Rx beam switch e.g. TCI state change (Case 1) 
· Performance degradation will be specified as a note in MRTD clause
· Option 1: If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first or the last symbol of the slot in the SCells of the other band, where X is defined in Table 7.6.4.
· Option 2: If the receive time difference exceeds [X] of that SCS, demodulation performance degradation is expected for the first symbol of the SCell of the other band, where X is defined in Table 7.6.4.


If UE is configured and/or scheduled to receive channels, e.g. PDCCH-to-PDSCH, having different QCL-TypeD sources, an additional performance degradation is expected within the slot. When Rx switch happens, UE may miss one symbol for either PDCCH or PDSCH. In the worst scenario, UE may fail to successfully decode the whole PDCCH or PDSCH.  Thus, symbol level impact is only available by defining the network scheduling restriction. Otherwise, slot level interruption could happen. To move forward, we can compromise to a fixed symbol (e.g., first symbol) impacted under the condition of some restriction on NW driven Rx beam switching. In this case, the performance degradation could be more predictable for both UE and network.
Observation 1: The performance degradation should be more predictable for both UE and network.
Proposal 1: For performance degradation due to network driven Rx beam switch, we can compromise to a fixed impacted symbol (e.g., first symbol) of the SCell of the other band under the condition of some restriction on NW driven Rx beam switching. 
	Issue 1-1-1A: Adding additional note considering different QCL-Type D: 
Candidate options:
· Option 1: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot
· Option 2: More clarification is needed.


From our side, option 1 is reasonable that additional performance degradation is expected. How to quantify the performance degradation can be further discussed.
Proposal 2: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot.
	Issue 1-1-2: performance degradation due to UE autonomous Rx beam switch (Case 2)
Candidate options: 
· Option 1: Adding a note to the corresponding MRTD table, same as in Issue 1-1-1.  
· Option 2: Do not define any explicit requirements on how often and how much performance degradation is expected unless it can be tested under specific conditions where the degradation can be accurately quantified. 
· 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. demodulation performance degradation is allowed in [Y]% of slots over [Z] ms, FFS on Y and Z. 


In case of UE autonomous Rx beam switch. This could be the worst-case, the performance impact in terms of ‘how much’ and ‘how often’ will highly depend on UE codebook design, whether and how fast UE rotates, etc. Therefore, we prefer to avoid defining any explicit requirements and support option 2.
Proposal 3: Do not define any explicit requirements on how often and how much performance degradation is expected unless it can be tested under specific conditions where the degradation can be accurately quantified.
	Issue 1-1-3: Solutions to reduce/avoid performance degradation 
Candidate options: 
· Option 1: Do not consider any network-controlled performance degradation mitigation technique to cope with RTD equal to or greater than [X]. 
· Option 2: Do Rx beam switch in slot boundary in one CC which is received later to reduce performance degradation when receiving time difference exceeds X. 
· Option 3: The UE beam switch can if no gaps exist be allowed at symbol occasions assigned by the network, where occasions with a max period of [Y] will be guaranteed. 


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 4: 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 observations and proposals: 
Observation 1: The performance degradation should be more predictable for both UE and network.
Proposal 1: For performance degradation due to network driven Rx beam switch, we can compromise to a fixed impacted symbol (e.g., first symbol) of the SCell of the other band under the condition of some restriction on NW driven Rx beam switching. 
Proposal 2: If UE is scheduled to apply different QCL assumptions within a slot, additional performance degradation is expected within the slot.
Proposal 3: Do not define any explicit requirements on how often and how much performance degradation is expected unless it can be tested under specific conditions where the degradation can be accurately quantified.
Proposal 4: No need to define solutions to reduce/avoid performance degradation. Leave autonomous Rx beam switch to UE implementation.
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