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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#100e meeting.
In this contribution, we provide our views on the MRTD 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 on GTW (Aug.17):
· 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


[bookmark: OLE_LINK2][bookmark: OLE_LINK3]CBM UE in FR2 inter-band CA should be also based on the assumption that the same Tx and Rx beams used across all CCs per OFDM symbol. Transmitted signals from the serving cells should have the same downlink spatial domain transmission filter on one OFDM symbol in the same band in FR2. Thus, symbol level alignment within CP length is essential to guarantee the same downlink spatial domain transmission filter on one OFDM symbol. In our view, for the receive time difference below CP no performance degradation is expected, and for the receive time difference equal or higher than CP a performance degradation is allowed.
Proposal 1: For the receive time difference below CP no performance degradation is expected, and for the receive time difference equal or higher than CP a performance degradation is allowed.
	Issue 1-1-2a: the performance degradation including affected symbols, slots
[bookmark: _Hlk80604865]Candidate options: 
· Option 1: Adding a note to the corresponding MRTD table as below, wherein the note is formulated as:
· Option 1a: If the receive time difference exceeds [X]us, demodulation performance degradation is expected for the first and the last OFDM symbols of slot in a band where beam management reference resource(s) is not configured. 
· Option 1b: If the receive time difference exceeds [X]us, demodulation performance degradation is expected for the first or the last OFDM symbols of slot in a band where beam management reference resource(s) is not configured. 
· Option 1c: If the receive time difference exceeds [X]us, demodulation performance degradation is expected for the last OFDM symbol of slot in other CC when Rx beam switch is performed in slot boundary in a received CC earlier 
· Option 1d: If the receive time difference exceeds [X]us, 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. 
· Assuming one slot is punctured per L1-RSRP measurement periodicity
 Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8 note1

	FR2
	3 note2

	Between FR1 and FR2
	25 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.
Note2:	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 2: MRTD of 3us for inter-band CA in FR2 under CBM with a scheduling:
· Option 2a: scheduling restriction is of one symbol either immediately before DL -> UL switch, or immediately after UL -> DL switch in the cell. 
· 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 
· Option 2c: scheduling restriction can happen at any slot 
· Option 3: An interruption up to 1 symbol is allowed for UE Rx beam switching due to TCI state change 



For demodulation performance degradation, it is proposed to assume one slot is punctured per L1-RSRP measurement periodicity. If the receive time difference exceeds CP, 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 2: If the receive time difference exceeds CP, 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 1-1-2b: Solutions to reduce performance degradation and whether and how to introduce restrictions for UE Rx beam change
Candidate options: 
· Option 1: Use network scheduled/controlled instances for UE Rx beam change 
· Option 2: Do not define solutions.
· Option 2a: Leave UE Rx beam switch to UE implementation 
· Option 2b: Leave autonomous Rx beam switch to UE implementation 
· Option 3: The performance degradation cannot be perfectly avoided


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.
Proposal 3: 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: For the receive time difference below CP no performance degradation is expected, and for the receive time difference equal or higher than CP a performance degradation is allowed.
Proposal 2: If the receive time difference exceeds CP, 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.
[bookmark: _GoBack]Proposal 3: Leave autonomous Rx beam switch to UE implementation.
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