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Introduction
In RAN4#95e meeting, WFs [1] on FR2 inter-band CA RRM were approved. And an exception sheet for NR RRM Enhancement WID has been approved in RAN 88e meeting.
· FR2 inter-band CA RRM
· The interruption requirements for CBM UE.
· The scheduling restrictions and measurement restrictions due to incorrect network configuration
· The unknown SCell activation requirement for CBM UE in case2.
· Case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2.
· Note: In case the requirements for CBM are not finalized in RAN4 #96e, no Rel-16 requirements will be introduced.
· 

In this contribution, we provide our views on the remaining issues related to FR2 inter-band CA RRM requirements. 
Discussion
· Interruption requirements for FR2 inter-band CA for CBM UEHow to define the interruption requirements for FR2 inter-band CA for CBM UE.
· Option 1: the existing interruption requirements of intra-band CA can be applied.
· Option 2: the interruption requirements can be defined as the current interruption with adding a SMTC duration which is the longest SMTC duration among all the serving cells in this FR2 band pair.
· [bookmark: OLE_LINK1]Option 3: RAN4 RRM need feedback on the RF architectures of common beam UEs from RF session, e.g. in different band combinations.


Whether UE uses same or different RF chains to operate in FR2 inter-band CA with CBM will be up to UE implementation. If UE uses same RF chain to operate in FR2 inter-band CA with CBM, the existing interruption requirements of intra-band CA will be needed for the UE. 
Considering the requirements should be defined so that UE can satisfy the CBM requirements with same RF chain and different RF chains, existing interruption requirements of intra-band CA should be applied.
Proposal 1: For a FR2 inter-band CA with CBM, the existing interruption requirements of intra-band CA can be applied.
· Scheduling restrictions and measurement restrictions
FFS whether to define the scheduling restrictions for the following cases for both IBM UE and CBM UE.
· Case 1: network configures simultaneous UL/DL between between two FR2 bands if the UE does not have the capability of supporting simultaneousRxTxInterBandCA.
· Case 2: network configures mixed numerology on two FR2 CCs if the UE does not have the capability of supporting simultaneous reception with two different numerologies between FR2 CCs in DL.
· Case 3: network configures mixed numerology between SSB and data on two FR2 bands if the UE does not have the capability of simultaneousRxDataSSB-DiffNumerology in FR2.

RAN4 has agreed on the most of scheduling restriction requirements for IBM UE. As discussed in last meeting, the cases (#1,2,3) above can be regarded as error cases that network configures simultaneous UL/DL or mixed numerology if the UE does not have such capabilities.
Therefore, it is proposed to define RRM requirements for the normal scenarios and exclude these error cases in applicability rules requirements.
· There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band. 
· The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.

· FFS whether to define the measurement restrictions for the following cases for both IBM and CBM.
· Case 1: network configures mixed numerology on two FR2 CCs if the UE does not have the capability of supporting simultaneous reception of with different numerologies between FR2 CCs in DL.
· Case 2: network configures mixed numerology between SSB and CSI-RS on two FR2 bands if the UE does not have the capability of simultaneousRxDataSSB-DiffNumerology in FR2.

In similar case, for measurement restriction with IBM, those error cases can also be precluded in condition for requirement applicability in specification and it avoid overcomplicating the specification text. Then it is feasible to specify no measurement restrictions between bands for IBM UE.
Proposal 2: Do not define the requirements of error cases for scheduling and measurement restrictions for IBM UE.
· The unknown SCell activation requirement for CBM UE in case2
SCell activation requirement for case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2
· For CBM UEs in the Case 2, if the target SCell is known, the existing known SCell requirement in the case of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” shall be applied.
· For CBM UEs in the Case 2, if the target SCell is unknown, FFS the SCell activation delay requirements.
· Option 1: the existing SCell activation delay requirements for FR1+FR2 CA without L1-RSRP measurement delay can be reused.
· Other options are not precluded.


RAN4 has agreed on the SCell activation requirement for CBM UE in case 2 if the target SCell is known. However, for CBM UEs in the Case 2, if the target SCell is unknown, the SCell activation delay requirements still need to be studied. As discussed in last meeting, for unknown case, AGC setting time, cell search time, fine timing tracking delay and the time uncertainty for first valid CSI reporting shall be considered. 
· Firstly, we also agree with no need to consider the L1-RSRP measurement delay since the beam information of the activated SCell could be derived from PCell/PSCell in FR2.
· [bookmark: _Hlk47462546][bookmark: OLE_LINK18]From UE perspective, it shall be possible for UE to implement the same or shared RF chains for CBM UE. So AGC settling time could be not needed for UE. 
· And the cell search time is up to the MRTD requirements in FR2 enhancement. It could be much shorter than that of IBM UE if MRTD for CBM UE was defined as 260ns. Based on this assumption, it is proposed to reduce the number of SSB/SMTC for cell research, for example, more than 1 RS samples will be required if the MRTD for CBM UE exceeds than half of a CP, i.e., 240KHz SCS. 
· In addition, the fine timing tracking delay still needs to be included.
	In summary, from our side, if the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is in FR2:
If the PCell/PSCell and the target SCell are in a 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 + 7*TSMTC_MAX  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP).
	If the PCell/PSCell and the target SCell are in a 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 + 7*TSMTC_MAX + max{(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.
In FR2, in case of inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated.
Proposal 3: If the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is in FR2:
If the PCell/PSCell and the target SCell are in a 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 + 7*TSMTC_MAX  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP).
If the PCell/PSCell and the target SCell are in a 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 + 7*TSMTC_MAX + max{(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.
Conclusion
In this paper, we provide our analysis on FR2 inter-band CA RRM requirements and have the following proposals: 
Proposal 1: For a FR2 inter-band CA with CBM, the existing interruption requirements of intra-band CA can be applied.
Proposal 2: Do not define the requirements of error cases for scheduling and measurement restrictions for IBM UE.
Proposal 3: If the SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is in FR2:
If the PCell/PSCell and the target SCell are in a 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 + 7*TSMTC_MAX  + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP).
	If the PCell/PSCell and the target SCell are in a 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 + 7*TSMTC_MAX + max{(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.
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