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Introduction
In this contribution, we provide further discussion on the impacts on RRM requirements due to FR2 inter-band UL CA with CBM.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]For inter-band UL CA enhancements, RAN4 discussed the following issues for IBM.
	· Issue 2-1-2: Interruption due to UL carrier RRC reconfiguration
FFS:
· Option 1: The UL carrier reconfiguration only impact activate serving cells within the band of the UL carrier being reconfigured. 
· Option 2: Existing interruption requirements at UL carrier RRC reconfiguration can be reused in R17 
· Option 3: FFS 
· Issue 2-1-3: Interruption at active BWP switching
FFS:
· Option 1: Only the band in which the UL BWP switch should be impacted by the BWP switch.
· Option 2: Interruption at active BWP switching will occur on all serving cells within FR if UE supports per FR gaps; otherwise interruption occurs on all serving cells. 
· Option 3: FFS
· Issue 2-1-4: DL interruption at UE Tx switching between two uplink carriers
FFS: 
· Option 1: Current requirement regarding interruption requirement for a UE switching between two uplink carriers can be applied in Rel-17
· Clarify that the requirements apply for both frequency ranges
· Option 2: The UE capability uplinkTxSwitchingPeriod is only applicable for FR1, and the current DL interruption requirements due to UE switching between two uplink carriers are also only applied in FR1. FFS this capability can be applicable for FR2.
· Option 3: This feature (switching between two UL carriers) is not supported for FR2
· Issue 2-1-5: DL Interruption at NR SRS carrier based switching
FFS:
· Option 1: Interruptions in DL due to SRS carrier switching in one of the two bands used in FR2 UL inter-band CA, will not cause interruptions in the DL of the 2nd band.
· Option 2: Wait for RF room on conclusion of applicable SRS carrier switching time for inter-band CA in FR2
· Option 3: Interruption due to SRS carrier switching in one band will occur on all serving cells within FR if UE supports per FR gaps; otherwise interruption occurs on all serving cells.


In this section, RRM requirements for FR2 inter-band UL CA are discussed based on IBM type UE.
Interruption due to UL carrier RRC reconfiguration
In R15/R16, the interruption due to UL carrier RRC reconfiguration on an UL carrier is allowed on the serving cells within the same FR as the reconfigured UL carrier. For IBM UE, the UE RF assumptions in R17 follow the agreements in R16. For FR2 inter-band UL CA, when a FR2 UL carrier is reconfigured, an interruption shall be allowed all active serving cells in FR2. Hence, the UL carrier RRC reconfiguration delay requirements in Rel-17 shall be same as in Rel-16.
Proposal 1: For FR2 inter-band UL CA with IBM, the existing interruption requirements for UL carrier RRC reconfiguration in R15/R16 can be applied in Rel-17.
Interruption at active BWP switching
In R15/R16, the interruption due to active BWP switching is allowed on the involving serving cells. If the UE is capable of per-FR gap, the interruption is allowed to other active serving cells in the same frequency range wherein the UE is performing BWP switching; otherwise, the interruption is allowed to all other active serving cells. The existing interruption due to active BWP switching requirements are applied for both DL BWP switching and UL BWP switching. For FR2 inter-band UL CA, when the UE switches its active BWP
When the UE switches its active BWP on a CC, the interruption is allowed For IBM UE, the UE RF assumptions in R17 follow the agreements in R16. For FR2 inter-band UL CA, when a FR2 UL carrier is reconfigured, an interruption shall be allowed all active serving cells in FR2. Hence, the UL carrier RRC reconfiguration delay requirements in Rel-17 shall be same as in Rel-16.
Proposal 2: The existing interruption due to active BWP switching requirements for R15/R16 can also apply to IBM based FR2 inter-band UL CA.
DL Interruptions at UE switching between two uplink carriers
The interruption requirements for UE switching between two uplink carriers are applied for an uplink band pair of an inter-band UL CA configuration when the capability uplinkTxSwitchingPeriod is present, where one uplink carrier capable of one transmit antenna connector and another uplink carrier capable of two transmit antenna connectors. It is common understanding that carriers with one or more transmit antenna connectors only belong to FR1. The capability uplinkTxSwitchingPeriod is FR1-only. Hence, the existing interruption requirements for UE switching between two uplink carriers are only applied for FR1 inter-band UL CA. Since the capability uplinkTxSwitchingPeriod is not supported in FR2, there is no need to discuss the relevant interruption requirements for FR2 inter-band scenarios, which is not in the scope of this WID.
Proposal 3: The Rel-16 interruption requirement for UE switching between two uplink carriers can be applied in Rel-17 since it is only applicable in FR1. There is no need to introduce the interruption requirement for UE switching between two FR2 uplink carriers in different bands.
DL interruptions at NR SRS carrier based switching
In TS38.133, the existing interruption requirements due to NR SRS carrier based switching are applicable for intra-band SRS carrier switching in FR1 (Scenario 1A) or in FR2 (Scenario 1B) and inter-band SRS carrier switching in FR1 (Scenario 2A), as shown in Figures 1 and 2.
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Figure 1: Examples of intra-band SRS carrier based switching
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Figure 2: Example of inter-band SRS carrier based switching in FR1
For FR2 inter-band UL CA with IBM, at least two serving cells in different bands will be configured for PUCCH/PUSCH transmission. IBM UE is assumed to have separate RF chains and separate antenna panel sets for each band. RAN4 needs to study whether to support inter-band SRS carrier based switching in FR2, as shown in Figure 3.
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Figure 3: Example of inter-band SRS carrier based switching in FR2
The interruption time NR SRS carrier based switching depends on the SRS carrier switching time which is based on UE capability. For intra-band SRS carrier switching, the switching time can be indicated up to 200us. For inter-band SRS carrier switching in FR1, the switching time can be indicated up to 900us. The current interruptions due to NR SRS carrier based switching requirements are not applied for inter-band SRS carrier switching in FR2 since the switching time range for SRS carrier switching in FR2 has not been concluded. If inter-band SRS carrier switching in FR2 will be supported in Rel-17, RAN4 needs to investigate the interruption time due to inter-band SRS carrier switching in FR2.
Proposal 4: RAN4 need to study whether and/or how to define the interruption requirements for inter-band SRS carrier based switching in FR2.
Conclusions
This contribution provides the discussion on FR2 inter-band UL CA enhancement. The following are provided:
Proposal 1: For FR2 inter-band UL CA with IBM, the existing interruption requirements for UL carrier RRC reconfiguration in R15/R16 can be applied in Rel-17.
Proposal 2: The existing interruption due to active BWP switching requirements for R15/R16 can also apply to IBM based FR2 inter-band UL CA.
Proposal 3: The Rel-16 interruption requirement for UE switching between two uplink carriers can be applied in Rel-17 since it is only applicable in FR1. There is no need to introduce the interruption requirement for UE switching between two FR2 uplink carriers in different bands.
Proposal 4: RAN4 need to study whether and/or how to define the interruption requirements for inter-band SRS carrier based switching in FR2.
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Scenario 2B: inter-band switching in FR2




