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Introduction
In this contribution, our views on RRM requirements for FR1 non-collocated EN-DC and CA are provided. 
For Type 2 UE for 2 layer MIMO case
The MRTD/MTTD requirement for Type 2 UE for 2 layer MIMO case has been agreed in [2]. 
For the intra-band non-contiguous NR-CA case, the RRM impact are discussed as below. 
· Scell activation: For non-collocated CA, AGC, fine time tracking, SSB index/TCI can not be re-used with differnet locations and thus the some of delay requirement for non-collocated Scell can not apply co-location Scells. E.g. for the case that SCell is unknown and belongs to FR1, SSB-less SCells. More analysis is provided as below.  
[bookmark: _Ref118460996][bookmark: _Ref127201658]Observation 1: For activating an FR1 intra-band non-collocated SCell, AGC, fine time tracking, and SSB index/TCI cannot be based on different locations
Proposal 1: For a known FR1 intra-band non-collocated SCell, the existing activation delay requirement can be re-used. 
Proposal 2: RAN4 shall revise the unknown SCell activation delay for activating an FR1 intra-band non-collocated SCell. 

For unknown SCell, the following highlighted delay requirement are not applicable for non-collocated NR-CA, because the RTD and power conditions of the activating SCell and the active serving cell could be very different for non-collocated scenario.
	If the SCell is unknown and belongs to FR1, and if one of the following conditions is met
-	 ‘ssb-PositionInBurst’ indicates only one SSB is being actually transmitted, or
-	 ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is provided in same MAC PDU with SCell activation,
provided that the side condition Ês/Iot ≥ -2dB is fulfilled, Tactivation_time is:
-	TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if the following conditions are met, 
-	the SCell is contiguous to an active serving cell in the same band, and
-	its ssb-PositionInBurst is same as the one of contiguous FR1 active serving cell, and
-	its SMTC offset is same as the one of contiguous FR1 active serving cell, and 
-	its RTD with contiguous FR1 active serving cell is smaller than or equal to 260ns with respect to the to-be-activated SCell’s SSB numerology, and its reception power difference with contiguous FR1 active serving cell is smaller than or equal to 6dB;
-	TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms, otherwise.
otherwise, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, Tactivation_time is: // TCI not provided
-	6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TL1-RSRP,measure + TL1-RSRP,report + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), if semi-persistent CSI-RS is used for CSI reporting,
-	3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TL1-RSRP,measure + TL1-RSRP,report + max(THARQ + Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay), if periodic CSI-RS is used for CSI reporting.
-	However, when the following conditions are fulfilled, no activation requirement will be applied for this unknown SCell: //TCI provided BUT power/timing different
-	the SCell is contiguous to an active serving cell in the same band, and
-	A single SSB is used in the unknown SCell; or multiple SSBs are used in the SCell and TCI state indication for PDCCH is provided by the same MAC PDU used for SCell activation; and
-	its ssb-PositionInBurst is same as the one of contiguous FR1 active serving cell, and
-	its SMTC offset is same as the one of contiguous FR1 active serving cell
-	its RTD with contiguous FR1 active serving cell is larger than 260ns with respect to the to-be-activated SCell’s SSB numerology, or its reception power difference with contiguous FR1 active serving cell is larger than 6dB;



However, it can also be observed from above, the highlighted delay requirement are still applicable for non-collocated NR-CA, because it doesn’t rely on the the active serving cell .
[bookmark: _Ref127266901]Proposal 3: For an unknown FR1 intra-band non-collocated SCell, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, Tactivation_time is:
-	6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TL1-RSRP,measure + TL1-RSRP,report + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), if semi-persistent CSI-RS is used for CSI reporting,
-	3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TL1-RSRP,measure + TL1-RSRP,report + max(THARQ + Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay), if periodic CSI-RS is used for CSI reporting.

For SSB-less SCell, the following highlighted condition are not appliable for non-collocated NR-CA, the existing requirement is not applicable for intra-band non-collocated NR-CA.If the SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the SCell on that FR1 band, if the UE is not provided with SSB configuration (absoluteFrequencySSB) nor SMTC configuration for the target SCell, Tactivation_time is 3 ms for UE supporting scellWithoutSSB, provided
-	The RTD between the target SCell and the contiguous active serving cell is within within ±260ns, and 
-	The difference of the reception power with the contiguous active serving cell is <= 6dB, and 
-	The RS(s) of SCell being activated is (are) QCL-TypeA with TRS(s) of the SCell being activated, and the TRS(s) of the SCell being activated is (are) further QCL-TypeC with SSB(s) of any active serving cell that is contiguous to the SCell being activated on that FR1 band. 

[bookmark: _Ref127266904]Proposal 4: For a non-collocated SCell without SSB, the exiting delay requirement is not applicable.
For New Type UE for 4 layer MIMO case
Type 3a/3b and 4a/4b UE for 4 layer MIMO case (non-collocated non-contiguous intra-band NR-CA and inter-band EN-DC) are ongoing discussion in RF session as in WF[2]. Besides, the discussion is closely related to RF requirement as Power imbalance, it is more suible to discuss RRM requirement later than RF’s discussion.  
[bookmark: _Ref127200260]Proposal 5: For New Type UE for 4-layer MIMO, the RRM requirement and MRTD/MTTD requirement need to wait for RF’s progress. 
Summary
The observations and proposals in this contribution are summarized:
Observation 1: For activating an FR1 intra-band non-collocated SCell, AGC, fine time tracking, and SSB index/TCI cannot be based on different locations
Proposal 1: For a known FR1 intra-band non-collocated SCell, the existing activation delay requirement can be re-used. 
Proposal 2: RAN4 shall revise the unknown SCell activation delay for activating an FR1 intra-band non-collocated SCell.
Proposal 3: For an unknown FR1 intra-band non-collocated SCell, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, Tactivation_time is:
-	6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TL1-RSRP,measure + TL1-RSRP,report + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), if semi-persistent CSI-RS is used for CSI reporting,
-	3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TL1-RSRP,measure + TL1-RSRP,report + max(THARQ + Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay), if periodic CSI-RS is used for CSI reporting.
Proposal 4: For a non-collocated SCell without SSB, the exiting delay requirement is not applicable.
Proposal 5: For New Type UE for 4-layer MIMO, the RRM requirement and MRTD/MTTD requirement need to wait for RF’s progress.
Reference 
[1] R4-2220398, WF on RRM requirements for intra-band non-collocated EN-DC/NR-CA, Meeting#105, Nov. 2002.
[2] [bookmark: _Ref127196862]R4-2220537, WF on the requirement for intra-band non-collocated CA/EN-DC, Meeting#105, Nov. 2002.
