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Introduction
In RAN4, the following RRM requirements for CBM based FR2 inter-band CA have been discussed.
· Interruption requirements
· Scheduling restrictions
· Measurement restrictions
· SCell activation delay
For interruption requirements, RAN4 agreed to reuse the current R16 interruption requirements of intra-band CA for CBM based FR2 inter-band CA. However, for other RRM requirements, there still have some open issues. In this contribution, we provide further discussion on the open issues for RRM requirements for FR2 inter-band DL CA in R17.
Discussion
· [bookmark: OLE_LINK6][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]Scheduling restrictions
In RAN4#101-e meeting, RAN4 agreed the following text for defining scheduling restriction requirements for CBM based FR2 inter-band CA.
	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


RAN4 needs to further study whether the above text proposal can be applied to both RTD<X and RTD>X.
The cases RTD<X and RTD>X are used for discussing whether to have performance degradation for UE Rx beam switching. For both RTD<X and RTD>X, there exists the timing misalignment between two FR2 bands. So, the scheduling restrictions shall be applied to the symbols fully or partially overlapped with the restricted symbols. Hence, there is no need to define scheduling restriction requirements for RTD<X and RTD>X respectively.
Proposal 1: The agreed text proposal for defining the scheduling restriction requirements for FR2 inter-band CA with CBM can be applied for both RTD<X and RTD>X. 
· Measurement restriction requirements
In RAN4, whether to introduce measurement restriction requirements for FR2 inter-band CA with CBM and two candidate options are considered:
	· Option 1: The existing FR2 intra-band CA measurement restriction requirements can be applied for CBM operation in FR2 inter-band CA, assuming network is NOT allowed to configure measurement RS on both bands.
· Option 2: Measurement restriction requirements (on other bands) need to be additionally defined for CBM capable UE for FR2 inter-band CA scenario, assuming network is allowed to configure measurement RS on both bands.


The difference between option 1 and option 2 is whether the RSs on different FR2 bands will be configured for L1 measurements. The UE is only required to perform RLM measurements on PCC (or PSCC). In R16 eMIMO, RAN4 has agreed that UE is not required to perform BFD/CBD measurements on more than 1 serving cell among a set of bands with common beam management. For FR2 inter-band CA with CBM, the UE only needs to perform RLM measurements on RLM/BFD/CBD measurements on one CC (i.e., PCC or PSCC). In R15/R16, common beam management is always assumed for FR2 intra-band CA, and L1-RSRP measurements can be performed for a serving cell, including PCell, PSCell, or SCell. It can be seen that there is no restrictions on BM-RS configurations. Similarly, it is suggested to have no restrictions on BM-RS configurations for CBM based FR2 inter-band CA. Hence, 
According to the agreements in RF session, CBM UE selects its DL Rx beam(s) for all CCs based on DL measurements made in the only CC configured with BM-RSs and the CC configured with BM-RSs is configured with UL BWP. Since FR2 inter-band UL CA with CBM is not supported in Rel-17, the only one CC with a configured UL BWP will be PCC (in NE-DC or NR-SA mode) or PSCC (in EN-DC mode). Hence, CBM UE will only perform layer 1 measurements on only on CC (PCC or PSCC) for FR2 inter-band CA. So, there is no need to introduce measurement restrictions between different FR2 bands.
Proposal 2: For FR2 inter-band CA with CBM, it is suggested to keep the same assumption as that for FR2 intra-band CA, i.e. assuming that L1-RSRP measurements can be performed on a serving cell including PCell, PSCell, or SCell .
Proposal 3: The measurement restrictions among layer 1 measurements on CCs in different FR2 bands can be introduced for FR2 inter-band CA with CBM.
· SCell activation requirements for CBM UE
In RAN4, the SCell activation delay requirements for unknown target SCell in Case 2 for CBM UE have been discussed, which can be developed from the existing SCell activation delay requirements for FR1+FR2 inter-band CA. The existing SCell activation delay requirements for unknown target SCell in Case 2 are defined as below.
		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 independent 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:
-	6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs  + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + 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 independent 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 + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.


When an inter-band SCell is activated, UE needs to perform RF re-tuning for the target SCell and the AGC settling time cannot be skipped. But the AGC settling time can be reduced to (TFirstSSB_MAX + TSMTC_MAX) since the beam direction information for target SCell can be derived from PCell/PSCell.
Proposal 4: For CBM UE, the AGC settling time can be reduced to (TFirstSSB_MAX + TSMTC_MAX) for defining the SCell activation delay for unknown target SCell in case 2.
RAN4 agreed that SSB-ID search latency for coarse timing estimation cannot be skipped for CBM UE. The existing SSB-ID search latency is defined as 8*Trs, where Trs is defined as follows:
	Trs is the SMTC periodicity of the SCell being activated if the UE has been provided with an SMTC configuration for the SCell in SCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.


The UE performs SSB-ID search based on SMTC configuration. Rx beam sweeping shall be always assumed for SMTC based intra-frequency measurements. So, the current SSB-ID search latency for coarse timing estimation cannot be reduced.
Proposal 5: For CBM UE, the SSB-ID search latency for coarse timing estimation cannot be reduced for defining the SCell activation delay for unknown target SCell in case 2.
Besides, the beam refinement time (TL1-RSRP, measure + TL1-RSRP, report) can be skipped since the beam direction information for target SCell can be derived from PCell/PSCell.
Proposal 6: For CBM UE, the beam refinement time (TL1-RSRP, measure + TL1-RSRP, report) can be skipped for defining the SCell activation delay for unknown target SCell in case 2.
Whether to skip the TCI state indication for CBM UE has been discussed. According to the agreements in RF session, CBM UE selects its DL Rx beam(s) for all CCs based on DL measurements made in the only CC configured with BM-RSs. For CBM based FR2 inter-band CA, the target SCell shall share the same TCI state for PCell/PSCell. The UE can receive/transmit data on the target SCell according to the TCI state of PCell/PSCell. 
Proposal 7: For CBM UE, the uncertainty time for waiting the TCI state indication of the target SCell can be skipped for defining the SCell activation delay for unknown target SCell in case 2.
Based on the above analysis, the following is suggested for defining SCell activation delay requirements.
Proposal 8: For CBM UE, the SCell activation delay Tactivation_time for unknown target SCell in case 2 can be defined as:
		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:
-	6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs  + THARQ + max(TFineTiming + 2ms, Tuncertainty_SP).
	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 + TSMTC_MAX + 8*Trs + max {(THARQ + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.



Conclusions
This contribution provides the discussion on FR2 inter-band DL CA with CBM. The following are provided:
[bookmark: OLE_LINK168][bookmark: OLE_LINK176]Proposal 1: The agreed text proposal for defining the scheduling restriction requirements for FR2 inter-band CA with CBM can be applied for both RTD<X and RTD>X. 
Proposal 2: For FR2 inter-band CA with CBM, it is suggested to keep the same assumption as that for FR2 intra-band CA, i.e. assuming that L1-RSRP measurements can be performed on a serving cell including PCell, PSCell, or SCell .
Proposal 3: The measurement restrictions among layer 1 measurements on CCs in different FR2 bands can be introduced for FR2 inter-band CA with CBM.
Proposal 4: For CBM UE, the AGC settling time can be reduced to (TFirstSSB_MAX + TSMTC_MAX) for defining the SCell activation delay for unknown target SCell in case 2.
Proposal 5: For CBM UE, the SSB-ID search latency for coarse timing estimation cannot be reduced for defining the SCell activation delay for unknown target SCell in case 2.
Proposal 6: For CBM UE, the beam refinement time (TL1-RSRP, measure + TL1-RSRP, report) can be skipped for defining the SCell activation delay for unknown target SCell in case 2.
Proposal 7: For CBM UE, the uncertainty time for waiting the TCI state indication of the target SCell can be skipped for defining the SCell activation delay for unknown target SCell in case 2.
Proposal 8: For CBM UE, the SCell activation delay Tactivation_time for unknown target SCell in case 2 can be defined as:
		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:
-	6ms + TFirstSSB_MAX + TSMTC_MAX + 8*Trs  + THARQ + max(TFineTiming + 2ms, Tuncertainty_SP).
	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 + TSMTC_MAX + 8*Trs + max {(THARQ + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.
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