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[bookmark: clause4][bookmark: _Toc2086441]1	Introduction
In RAN4#101-e a WF [1] was agreed. In this contribution we discuss topic #1 in WF, inter-band DL CA requirements for CBM.
2	Discussion 
In RAN4#100-e the following WF was stated regarding [1] Issue 1-1-1: value of X above which performance degradation is expected:
	…
Sub-topic 1-1: MRTD requirements for CBM
[bookmark: _Hlk95210335]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.
· [bookmark: _Hlk95209926]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.
...



[bookmark: _Hlk91073975]In [2], WF on 60 GHz Time-related issues, from RAN4#99-e it was decided to set (in brackets) the gNB beam switch time to 59 ns:  “Given multiple companies’ reference to the SI outcome (59 ns) and one company’s comment related to BS output power: RAN4 tentatively agrees [59 ns] with the understanding that the value can be confirmed once open issues related to BS output power are resolved”. This is actually the reference to option 2 in the WF above. 
Observation 1: RAN4 tentatively agrees to [59 ns] gNB switch time.
It is better if we could have a balanced view of gNB and UE switch time and aim for a UE Rx beam switch time. If the gNB Tx beam switch time is [59] ns then we should aim for a similar UE RX beam switch time.
Proposal 1: RAN4 tentatively agrees [59 ns] UE Rx beam switch time.
If we use the agreed formula:
X = CP length – UE Rx beam switch time – 2 x DL timing error
In [3] the table below was introduced, if we use SCS = 60 kHz and SCS = 120 kHz for data and DL timing error of 2*18 ns and 18 ns we get:
	SCS [kHz]
	for SSB
	for non-SSB
	Tcp, CP length (144 samples) [ns]
	Tbeam, Beam switch time [ns]
	Terror, DL timing error [ns]
	X [ns]
(Tcp – Tbeam – 2Terror)

	60
	X
	O
	1170
	[59]
	36
	1039

	120
	O
	O
	585
	[59]
	18
	490

	240
	O
	X
	-
	-
	-
	-



Proposal 2: X = 1039 ns for SCS = 60 kHz data and X = 490 ns for SCS = 120 kHz data. 

When it comes to option 1, “demodulation performance degradation is expected for the first or the last symbol of the slot”, or option 2, “performance degradation is expected for the first symbol of the SCell” we prefer a to save the first symbol, which carry signaling. 
Observation 2: Protect the last symbol due to network driven Rx beam switch e.g. TCI state change.
	...
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. 
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. 
...



If we set X = 1039 ns for SCS = 60 kHz data and X = 490 ns for SCS = 120 kHz data then we can agree to a slightly modified option 1 for both network driven Rx beam switch i.e. TCI state change and UE autonomous Rx beam switch. In the most general case then network decides common instance. The text with modified text in red, becomes:
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, and there are no gaps where data is not received, demodulation [performance degradation] is expected for [TBD]  last symbol of every [Y] slot ,  in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3. 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.  
The final value of every [Y] slots depend in maximum YE beam switch period, i.e., what is the upper bound of the UE RX beam switch frequency. This means that the note to be added becomes:

Proposal 3: Adding a note to the corresponding MRTD table for network driven Rx beam switch i.e. TCI state change and UE autonomous Rx beam switch: 
“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, and there are no gaps where data is not received, demodulation [performance degradation] is expected for [TBD]  last symbol of every [Y] slot ,  in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3. 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.”  
The actual [performance degradation] and the acceptable value of every [Y] slots depend on evaluations done during the UE demodulation performance part of the WI. 
Proposal 4: Final [performance degradation] and value of  [Y] slot period are resolved in the UE demodulation performance part of WI.
Proposal 5: 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.
3	Summary
Observation 1: RAN4 tentatively agrees to [59 ns] gNB switch time.
Proposal 1: RAN4 tentatively agrees [59 ns] UE Rx beam switch time.
Proposal 2: X = 1039 ns for SCS = 60 kHz data and X = 490 ns for SCS = 120 kHz data. 

Observation 2: Protect the last symbol due to network driven Rx beam switch e.g. TCI state change.
Proposal 3: Adding a note to the corresponding MRTD table for network driven Rx beam switch i.e. TCI state change and UE autonomous Rx beam switch: 
“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, and there are no gaps where data is not received, demodulation [performance degradation] is expected for [TBD]  last symbol of every [Y] slot ,  in the band where beam management reference resource(s) is not configured, where X is defined in Table 7.6.4.3. 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.”  
Proposal 4: Final [performance degradation] and value of  [Y] slot period are resolved in the UE demodulation performance part of WI.
Proposal 5: 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.
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