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Introduction
A WF on RRM requirements for FR2 Inter-band DL CA and UL CA [1] has been approved in RAN4#98e meeting.
In this contribution, we provide our views on other RRM requirements of FR2 inter-band DL CA RRM requirements. 
· Interruption requirements
· SCell activation requirements
Discussion
· Interruption requirements for FR2 inter-band DL CA
· Issue 1-2-2: Interruption requirements
· FFS: 
· Option 1: The existing Rel16 interruption requirements of intra-band CA shall be applied (Xiaomi, OPPO, Ericsson, MTK)
· Option 2: Existing interruption requirements for inter-band CA in R15/R16 can be reused for CBM type UE in R17 (Huawei)
· Option 3: Existing non-IBM UE interruption requirements would be applicable for an inter-band CA CBM UE. (Nokia)
· Option 4: Need to agree on Issue 1-1-1 first (Intel)


As agreed, RAN4 need to discuss each requirement separately and update the Rel-15 FR2 intra-band CA RRM requirements for defining FR2 inter-band CA requirements with CBM when needed.
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 the same RF chain to operate in FR2 inter-band CA with CBM, the existing interruption requirements of intra-band CA can be reused 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, the worst cases (i.e., existing interruption requirements of intra-band CA) should apply.
Proposal 1: For CBM based FR2 inter-band CA, the existing interruption requirements of intra-band CA can be applied.
	· Issue 1-2-4: Measurement requirements
· FFS：
· Option1: RAN4 to discuss in detail whether and how to introduce scheduling restriction for the following section 
· Radio Link Monitoring
· 8.1.2.3  c for SSB based RLM
· 8.1.3.3  Measurement restrictions for CSI-RS based RLM
· Link Recovery
· 8.5.2.3  Measurement restriction for SSB based beam failure detection
· 8.5.3.3  Measurement restrictions for CSI-RS beam failure detection
· 8.5.5.3  Measurement restriction for SSB based candidate beam detection
· 8.5.6.3  Measurement restriction for CSI-RS based candidate beam detection
· L1-RSRP/SINR measurements (Serving cell measurement)
· 9.5.5.1  Measurement restriction for SSB based L1-RSRP
· 9.5.5.2  Measurement restriction for CSI-RS based L1-RSRP
· 9.8.5.1  Measurement restriction if SSB configured for L1-SINR Measurement
· 9.8.5.2  Measurement restriction if CSI-RS configured for L1-SINR measurement
· 9.8.5.3  Measurement restriction if CSI-IM configured for L1-SINR measurement
· Option 2: RAN4 not to define any measurement restrictions for CBM operation in FR2 inter-band CA 
· CBM UEs only need to perform RLM/BFD/CBD/L1-RSRP measurements on one CC (PCC or PSCC).
· Option 3: Measurement restriction requirements need to be defined for CBM capable UE for inter-band CA scenario. 
· Existing Measurement restriction requirements would be applicable for an inter-band CA CBM UE but may need clarification aligned with the MRTD agreement.
· Option 4: CBM UE is not required to perform layer 1 measurements on multiple CCs
· Option 5: Need to agree on Issue 1-1-1 first 


Essentially, we agree with option 1. The ongoing discussion regarding MRTD may impact the measurement restriction requirements as well. RAN4 needs to agree on MRTD first. If RAN4 agreed to not define any requirements for CBM UEs for FR2 inter-band CA, then the RRM requirements for CBM will not be needed. Otherwise, RAN4 can discuss in detail whether and how to introduce scheduling restriction case by case.
Observation 1: The measurement restriction requirements rely on the conclusion of MRTD for CBM UEs for FR2 inter-band CA.
Proposal 2: RAN4 can discuss in detail whether and how to introduce scheduling restriction case by case.
· SCell activation requirement for CBM UE 
· Issue 1-2-5: SCell activation delay 
· Agreements: 
· Principle: Case 2: if PCell/PSCell and the target SCell are in a FR2 band pair with CBM and the target SCell is unknown, 
· Option 1: the SCell activation requirements shall be reduced 
· Option 1a: SSB samples for Rx beam sweeping shouldn’t be accounted for in unknown SCell activation latency requirement. 
· Option 1b: L1-RSRP measurement delay is not required in SCell activation delay 

We further discuss the requirements of Scell activation delay of CBM capable UE for case 2 in this 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, no need to consider the L1-RSRP measurement delay since the beam information of the activated SCell could be derived from PCell/PSCell in this FR2 band pair with CBM.
· [bookmark: _Hlk47462546][bookmark: OLE_LINK18]From UE perspective, it shall be possible for UE to implement the same/shared RF chains for CBM UE. So AGC settling time could be reduced for UE owing to following AGC settling in PCell/PSCell. Note that for CBM UE, the power balance of carriers from this inter-band pair would be left to network to guarantee.
· 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. For example, more than 1 RS samples will be required if the MRTD for CBM UE exceeds half of a CP. Based on this assumption, it is proposed to reduce the number of SSB/SMTC for cell research. 
· In addition, the fine timing tracking delay still needs to be included.
In short, if PCell/PSCell and the target SCell are in a FR2 band pair with CBM and the target SCell is unknown, the SCell activation requirements shall be reduced.
Observation 2: The SCell activation requirements of CBM capable UE for case 2 depend on both RF architecture and MRTD requirements for CBM type UE.
Proposal 3: The SCell activation requirements shall be reduced if PCell/PSCell and the target SCell are in a FR2 band pair with CBM and the target SCell is unknown, compared to the existing SCell activation delay requirements for FR1+FR2 CA.
	For instance, we provide the following TP for initial discussion on the delay requirement:
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)}.
Note: in case of FR2 inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated.



Proposal 4: Consider the above text proposal for corresponding CR preparation of TS38.133. 
Conclusion
In this paper, we provide our views on RRM requirements of FR2 inter-band CA enhancements in Rel17 and have the following proposals: 
Proposal 1: For CBM based FR2 inter-band CA, the existing interruption requirements of intra-band CA can be applied.
Observation 1: The measurement restriction requirements rely on the conclusion of MRTD for CBM UEs for FR2 inter-band CA.
Proposal 2: RAN4 can discuss in detail whether and how to introduce scheduling restriction case by case.
Observation 2: The SCell activation requirements of CBM capable UE for case 2 depend on both RF architecture and MRTD requirements for CBM type UE.
Proposal 3: The SCell activation requirements shall be reduced if PCell/PSCell and the target SCell are in a FR2 band pair with CBM and the target SCell is unknown, compared to the existing SCell activation delay requirements for FR1+FR2 CA.
Proposal 4: Consider the above text proposal for corresponding CR preparation of TS38.133. 
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)}.
Note: in case of FR2 inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated.
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