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[bookmark: clause4][bookmark: _Toc2086441]1	Introduction
In RAN4#100-e the following WF was approved [1]:
	...
Sub-topic 1-1: MRTD requirements for CBM
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


...



In this contribution we analyses the options in the WF [1], related to handling an MRTD = 3 µs when it comes to the issue of a potential performance degradation.
2	Discussion	
In issue “Issue 1-1-2a: the performance degradation including affected symbols, slots”, several options are mentioned [1]:
	...
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. 
· [bookmark: _Hlk84333863]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 

...



[bookmark: _Hlk84338028]We prefer to avoid a general normative note about demodulation performance in TS 38.133, as proposed in option 1, “Adding a note to the corresponding MRTD table...”.The main reason is that we think that the WF [1] offer other possibilities where this problem can be avoided, but also that the actual impact will be hard to quantify and we prefer a more deterministic specification.
Observation 1: We prefer to avoid a general normative note about demodulation performance in TS 38.133. We want to avoid proposal Issue 1-1-2a, option 1, “Adding a note to the corresponding MRTD table...”.
Instead we want to build a solution around “Option 2: MRTD of 3us for inter-band CA in FR2 under CBM with a scheduling”. This will increase the determinism in demodulation performance, since the UE we have an assigned point in time. The UE might have to defer UE RX beam change until that designated point and this will give some impact. We prefer a more flexible option along the lines of “Option 2b: Introduce the scheduled gaps for UE to switch its beam”, since this give the network and the UE a possibility to adapt to UE need and avoid fixed gaps, since fixed gaps will introduce a throughput loss. We accept fixed scheduling restriction as stated in option 2a or 2c, as a second priority if “Option 2b: Introduce the scheduled gaps for UE to switch its beam” cannot be agreed upon.
Observation 2: Issue 1-1-2a, We prefer a more flexible option along the lines of “Option 2b: Introduce the scheduled gaps for UE to switch its beam”.
Observation 3: We accept fixed scheduling restriction as stated in option 2a or 2c, of  Issue 1-1-2a, as a second priority if “Option 2b: Introduce the scheduled gaps for UE to switch its beam” cannot be agreed upon.
	...
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 
...



As we stated above in relation to issue 1-1-2a  for issue “Issue 1-1-2b: Solutions to reduce performance degradation and whether and how to introduce restrictions for UE Rx beam change”, we prefer option 1, “Use network scheduled/controlled instances for UE Rx beam change”.
Observation 4:  Issue 1-1-2b: Solutions to reduce performance degradation and whether and how to introduce restrictions for UE Rx beam change. We prefer o	Option 1: Use network scheduled/controlled instances for UE Rx beam change 
Given what we stated above, we prefer to avoid a general normative note about demodulation performance in TS 38.133, since we prefer “Issue 1-1-2a: the performance degradation including affected symbols, slots”, Option 2b: “Introduce the scheduled gaps for UE to switch its beam” instead of Option 1: “Adding a note to the corresponding MRTD table”. This leads to the conclusion that we can led the UE and network signal and determine the need for a gap and we do not need av particular value of X in the standard.
	...
Issue 1-1-2c: value of X
Candidate options: 
· 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 
· Option 4a: Rx beam switch time is 370us for SCS=120kHz 
· Other options not excluded
...



Observation 5:  Issue 1-1-2c value of X: We can led the UE and network signal and determine the need for a gap and we do not need av particular value of X in the standard.
To summarize:
Proposal 1: Avoid a general normative note about demodulation performance.
Proposal 2: Introduce scheduled gaps for UE to switch its beam.
3	Summary
Observation 1: We prefer to avoid a general normative note about demodulation performance in TS 38.133. We want to avoid proposal Issue 1-1-2a, option 1, “Adding a note to the corresponding MRTD table...”.
Observation 2: Issue 1-1-2a, We prefer a more flexible option along the lines of “Option 2b: Introduce the scheduled gaps for UE to switch its beam”.
Observation 3: We accept fixed scheduling restriction as stated in option 2a or 2c, as a second priority if “Option 2b: Introduce the scheduled gaps for UE to switch its beam” cannot be agreed upon.
Observation 4:  Issue 1-1-2b: Solutions to reduce performance degradation and whether and how to introduce restrictions for UE Rx beam change. We prefer o	Option 1: Use network scheduled/controlled instances for UE Rx beam change 
Observation 5:  Issue 1-1-2c value of X: We can led the UE and network signal and determine the need for a gap and we do not need av particular value of X in the standard.
Proposal 1: Avoid a general normative note about demodulation performance.
Proposal 2: Introduce scheduled gaps for UE to switch its beam.
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