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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution, we provide our views on RRM requirements for FR2 inter-band DL CA UEs operating with common beam management (CBM). 
Discussion
RRM requirements of FR2 inter-band CA CBM UEs
As for the WF [1] agreed in RAN4#101-bis-e meeting, following are the open issues w.r.t RRM requirements of FR2 inter-band CA for CBM UE.
· Scheduling restriction
· SCell activation delay requirements

We discuss our views on the open issues in subsequent sub-sections.

[bookmark: _Toc5952573]Scheduling restrictions
Following WF is agreed in last meeting.
· [bookmark: _Hlk95226745]Option 1: The existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CMB UEs, and do not differentiate between RTD < X and RTD > X. 
· Option 2: Capture the UE scheduling availability requirements based on the assumption that RTD ≤ X 
· Once X is known RAN4 need to define scheduling restrictions for when RTD exceeds X
If we go with option 1, from our understanding of the below mentioned previous meeting agreement, fully or partially overlapped symbols on other serving cells due to RTD between two bands covers both cases RTD<X and RTD>X based on RTD value. The wording “fully or partial over lapped”, do not restrict number of symbols that are overlapped when RTD <X or RTD >X. Hence it does not preclude second option if we use option 1.
For a UE capable of common beam management on this FR2 band pair, when inter-band carrier aggregation in FR2 is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band and other band on the symbols that fully or partially overlap with aforementioned restricted symbols

Further our understanding is actual scheduling restrictions are same using either of the options and difference between the two options is how we specify them in spec. For specification, we prefer legacy approach of not using RTD in the requirements of scheduling restrictions. 
Proposal 1: RAN4 to agree that the existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CBM UEs, and do not differentiate between RTD < X and RTD > X.

SCell activation delay requirements
In last meeting following WF [1] is agreed. 
Issue1-2-4B: Can TCI state indication and CSI reporting can be skipped for both semi-persistent and periodic CSI reporting?
· Option 1: Yes 
· [bookmark: _Hlk95231608]Option 1a: RAN4 to agree that MAC-CE to activate TCI and CSI reporting are sent along with SCell activation MAC CE itself. There is no uncertainty term required in the SCell activation delay timeline as the beam information is known at the time of SCell activation command indication.   
· Option 1b: There is no TCI state uncertainty time required in the SCell activation delay timeline as the PCell beam information can be used for the target SCell. 
· Option 2: No 

Issue1-2-4C: Text proposal in case of Semi-persistent CSI-RS is used for CSI reporting, 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TFineTiming + 2ms 
· Option 1a: TFirstSSB_MAX + TSMTC_MAX + Trs + TFineTiming + 5ms, if MAC-CEs to activate TCI and CSI reporting are sent along with SCell activation MAC CE 
· Option 2: 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + max (Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP). 
· Option 3: 6ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 2ms 
· RTD is below the threshold
· Option 4: 6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs + THARQ + max (TFineTiming + 2ms, Tuncertainty_SP). 

Issue1-2-4D: Text proposal in case of  periodic CSI-RS is used for CSI reporting: 
· Option 1: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TFineTiming + 2ms 
· Option 2: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}. 
· Option 2a: 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + [TRRC_delay] 
· Option 3: 3ms + TFirstSSB_MAX + TSMTC_MAX + [X] Trs + THARQ + 5ms 
· RTD is below the threshold
· Option 4: 3ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs + max {(THARQ + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.
We analyse and provide our views on the open issues after last meeting below.
Can TCI state indication and CSI reporting can be skipped for both semi-persistent and periodic CSI reporting?
In previous RAN4 meeting, co-location is assumed to derive the RRM requirements. By assuming SCell is in same band pair as PCell/PSCell, co-located with PCell/PSCell, and CBM operation, there is less chance that SCell will be (or need to) transmitting beams in other directions than PCell or PSCell. 
The uncertainty components in the below equations (highlighted in yellow) came due to the fact that beam information of SCell is not known to UE for unknown SCell and TCI state indication and CSI reporting can only be configured after beam sweeping and L1-RSRP reporting. Therefore, TCI state indication component in the delay requirements timeline is captured under the assumption that UE may not know the TCI states of the SCell at the time of receiving SCell activation command. However, in this scenario of SCell activation since L1-RSRP reporting is not required, we can assume that TCI states are known to UE (irrespective of TCI state are same or different from PCell/PSCell) at the time of receiving SCell activation command itself. 
	If the PCell/PSCell and the target SCell are configured as FR1-FR2 CA or if the PCell/PSCell and the target SCell are in a FR2 band pair with common beam management, and the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-    3ms + TFirstSSB_MAX + Trs + THARQ +3ms+ max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP).
 If the PCell/PSCell and the target SCell are configured as FR1-FR2 CA or if the PCell/PSCell and the target SCell are in a FR2 band pair with common beam management, and the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, then Tactivation_time is:
-    3ms + TFirstSSB_MAX + Trs + max {(THARQ + Tuncertainty_MAC + 3ms +2ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.



Based on the above analysis, in CBM operation, since beam directions can be assumed to be same (and hence known though SCell is unknown) as PCell/PSCell, TCI state information and CSI reporting (periodic and semi-persistent) can be configured in RRC message while adding SCells and MAC-CE to activate TCI can be sent along with SCell activation MAC CE. 
Since CSI reporting can be configured during SCell addition, we do not think there is another RRC message needed to activate CSI reporting though the SCell is unknown (beam directions can be assumed to be same as PCell/PSCell and hence known). Upon reception of SCell activation command, periodic CSI reporting can kick-in without waiting for any explicit activation of CSI reporting.   
Based on the above analysis we make following proposal.
Proposal 2: RAN4 to agree that MAC-CE to activate TCI and semi-persistent CSI is sent along with SCell activation MAC CE itself. There is no uncertainty term required in the SCell activation delay timeline as the beam information is known at the time of SCell activation command indication.   
Proposal 3: RAN4 to agree that additional RRC message is not needed to activate CSI reporting. Hence RRC uncertainty and RRC processing delay are not needed in delay requirements.
Based on proposal 3, 4 and the last meeting agreement SSB-ID search latency for coarse timing estimation CANNOT be skipped, SCell activation delay (Tactivation_time) can be represented as following. 
Tactivation_time = 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + TFineTiming + 2ms 
Proposal 4: SCell activation delay (Tactivation_time) for Semi-persistent CSI and periodic CSI reporting is 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + TFineTiming + 2ms.  
Summary and Conclusion
In this contribution we have analysed RRM requirements for CBM UE of FR2 inter-band CA and made the following proposals. 
Proposal 1: RAN4 to agree that the existing scheduling restriction for intra-band FR2 CA is extended to inter-band FR2 CA for CBM UEs, and do not differentiate between RTD < X and RTD > X.
Proposal 2: RAN4 to agree that MAC-CE to activate TCI and semi-persistent CSI is sent along with SCell activation MAC CE itself. There is no uncertainty term required in the SCell activation delay timeline as the beam information is known at the time of SCell activation command indication.   
Proposal 3: RAN4 to agree that additional RRC message is not needed to activate CSI reporting. Hence RRC uncertainty and RRC processing delay are not needed in delay requirements.
Proposal 4: SCell activation delay (Tactivation_time) for Semi-persistent CSI and periodic CSI reporting is 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + THARQ + TFineTiming + 2ms.
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