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1 	Introduction
In the latest RAN4 meeting NR SCell activation delay in FR2 was extensively discussed but without agreements on this requirement because the exact procedure for the first SCell being activating in FR2 are not aligned. Therefore in this contribution we provided further considerations on this open issue.
2 Discussion 
In [1] there are two possible alternatives for the first SCell being activation in a FR2 band. 
	· Consider the following options for the activation procedure for the first SCell in an FR2 band
· Option 1: activation of TCI states for PDCCH/PDSCH is part of SCell activation
· Case 1: SCell activation command comes before MAC-CE command for TCI state activation
· Case 2: SCell activation and TCI state activation are bundled in the same command
· Other possibilities are not precluded
· Study if RAN4 needs to define requirements for each of the cases or just in one case
· Time required for processing and application of each of these commands 
· If TCI state activation happens after MAC-CE for Scell activation does the UE need to provide a L1-RSRP report before network can select active TCI state
· Option 2: activation of TCI states for PDCCH/PDSCH is not part of SCell activation
· UE assumes PDCCH/PDSCH is QCL-ed with a UE reported beam before receiving the activation command of PDCCH/PDSCH TCI states 
· UE assumes CSI-RS for CQI is QCL-ed with a UE reported beam before receiving the configuration of TCI states for CSI-RS for CQI
· FFS if L3 measurement report before SCell activation can be used for the QCL assumption, or L1-RSRP measurement and report are needed during Scell activation process
· Other options are not precluded




In general, the procedure for SCell activation in FR2 are given in Figure 1 below, in which the beam indication (e.g. activation of TCI states for PDCCH/PDSCH) will not be triggered before SCell activation completed (e.g. at T(m+X) in Figure 1).
· Step 1) Before SCell configuration, UE performs measurements on the neighbour cells. If the measurement configuration including beam index reporting, the index of several strongest TX beams UE received will be reported to gNB. UE can also be aware these strongest TX beams.  
· Step 2) After gNB receiving the measurement reporting of SCells to be activated, the possible candidates of SCell to be activated will be selected by gNB. Then it can forward “Scell configuration” to UE.
· Step 3) When UE SCell activation was triggered by necessary MAC CE, UE will start SCell activation procedure including MAC CE decoding, RF chain warming up, AGC gain settling, cell search. 
· Step 4) After the activation finished by valid SCEll CSI reporting to gNB, normal SCell operations should be applied, including PDCCH monitoring, and PUCCH transmissions.



Figure 1. SCell activation procedure with the wide beam

Observation 1: In principle the SCell activation procedure in FR2 can begin from the MAC CE reception and end by the valid CSI feedback to gNB.
However, with the legacy SCell activation procedure above, CSI report from UE after the finish SCell activation was based on the wide beam information and without any UE beam indications (e.g. TCI). In our view, UE can obtain several strongest TX beams during all SCell activation process. This beam information without further beam refinement (e.g. TX-RX beam association with TCI) may be sufficient to guarantee the reliable cell search or RRM measurements. But after SCell activation, UE also needs to monitor PDCCH and be prepared for PDSCH reception or PUSCH transmission, which need a narrow UE beam. The narrow beam is important for UL to guarantee maximal allowed transmission power. Practically a wide beam is realized by reducing the number of activated antenna elements within the antenna array, e.g. 4-element reducing to 2-element means 3dB RSRP drop in DL but 6dB maximal EIRP drop in UL ( 3dB TX beamforming gain loss + 3dB maximal TRP loss). That is why a narrow beam is always desired in FR2. In other words, it might be problematic with a wide beam only after SCell activation completed in FR2. 
Observation 2: After SCell activation completed, for more exact CSI reporting and other reliable UE reception and transmissions (e.g. PDCCH/PUCCH), the fine beam monitoring and adjustment is desired. 

Therefore, NW was expected to configure some necessary beam measurements and trigger the narrow beam refinement as illustrated in Figure 2. It shall be noted that currently such optimization is up to NW configuration [2], which can happen freely after UE established RRC connection with gNB (denoted as “T(0)” below).  


Figure 2. SCell activation procedure with narrow beam refinement
Observation 3: TCI activation to indicate the narrow beam to UE can be independent with SCell activation procedure.
That implies activation of TCI states for PDCCH/PDSCH is not part of SCell activation. With the previous discussion [4] and agreements [5], FR1&FR2 SCell activation delay basically includes the time for MAC CE decoding, unknown cell search, RF and AGC. Thus we can safely propose that:
Proposal 1: SCell activation in FR2 can be defined without TCI activation as: 
	· If SCell in FR2 is known 
· Tactivation_time = [3ms + N* TSMTC_SCell + 2ms] when the SCell measurement cycle is equal to or smaller than [160ms]
· Tactivation_time = [3ms + N* (TSMTC_SCell + Tsmtc_max) + 2ms] when the SCell measurement cycle is larger than [160ms]
· If SCell in FR2 is unknown 
· Tactivation_time = [3ms+N*(2*Tsmtc_max + 2*TSMTC_SCell ) +2ms] 
Where,
“N” is the scaling factor for RX beam sweeping which can be [8].  
Whether SCell in FR2 is known or unknown is up the relevant cell level identification requirement has been fulfilled within the past [TBD] seconds. 


On the other hand, in order to avoid the wide beam CSI report for the activated SCell, it is better that TCI activation occurred no later than UE reporting the valid SCell CSI to gNB. For such TCI activation procedure and delay requirements, we have some similar ongoing discussion for “TCI state switching delay” in RAN4 [3]. For example, in the case TCI activation before SCell activation by MAC CE, at least TACQ-RxBeam = N*TCSI-RS,Rep-ON [3] shall be needed.
Proposal 2: The specific requirements for TCI activation during SCell activation in FR2 can be same as what defined for the requirements for TCI state switching delay. 
3 Conclusion
In this contribution, further considerations on NR FR2 SCell activation delay requirements. In conclusion, the following observations and proposals can be drawn: 
Observation 1: In principle the SCell activation procedure in FR2 can begin from the MAC CE reception and end by the valid CSI feedback to gNB.
Observation 2: After SCell activation completed, for more exact CSI reporting and other reliable UE reception and transmissions (e.g. PDCCH/PUCCH), the fine beam monitoring and adjustment is desired. 
Observation 3: TCI activation to indicate the narrow beam to UE can be independent with SCell activation procedure.
Proposal 1: SCell activation in FR2 can be defined without TCI activation as: 
	· If SCell in FR2 is known 
· Tactivation_time = [3ms + N* TSMTC_SCell + 2ms] when the SCell measurement cycle is equal to or smaller than [160ms]
· Tactivation_time = [3ms + N* (TSMTC_SCell + Tsmtc_max) + 2ms] when the SCell measurement cycle is larger than [160ms]
· If SCell in FR2 is unknown 
· Tactivation_time = [3ms+N*(2*Tsmtc_max + 2*TSMTC_SCell ) +2ms] 
Where,
“N” is the scaling factor for RX beam sweeping which can be [8].  
Whether SCell in FR2 is known or unknown is up the relevant cell level identification requirement has been fulfilled within the past [TBD] seconds. 



Proposal 2: The specific requirements for TCI activation during SCell activation in FR2 can be same as what defined for the requirements for TCI state switching delay. 
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