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Introduction
The Rel-15 SCell activation requirements are discussed in RAN4#96-e, and one remaining open issue is the applicability of the FR1 requirements, which is captured in the WF [1].
In addition, we have identified a new open issue during tests: the SCell activation requirements are defined assuming the SCell SSB is contained within the RF BW of the SCell, but this is not always the case and depends on the relation between the SSB and the first active BWP of the SCell.
In this paper we will provide our views on the above two remaining issues in Rel-15 SCell activation requirements.
Discussion
0. Applicability of FR1 requirements
	· In RAN4#96e, RAN4 established a common understanding that the current FR1 SCell activation requirements have the following issues.
· ‘TCI indication’ is NOT included in SCell activation procedure.
· Time for ‘L1-RSRP measurement and report’ is NOT included in ‘unknown’ SCell activation requirement
· Note that the above observation doesn’t mean that it will always lead to malfunction.
· In RAN4#97e, a Rel-15 CR to clarify FR1 SCell activation requirements (8.3.2 of TS38.133) can be further discussed to incorporate following understanding.
· If ‘ssb-PositionInBurst’ indicates only one SSB is being actually transmitted, the current requirement is not expected to create an issue
· If ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is provided in same MAC PDU with SCell activation, the current requirement is not expected to create an issue
· If ‘ssb-PositionInBurst’ indicates multiple SSBs but no TCI indication is provided in the same MAC PDU with SCell activation, FFS on whether the current requirements can be applied
· Other scenarios can be further investigated to determine whether/how to clarify the requirement


As captured in [1] the current SCell activation requirements for FR1 do not include time for TCI indication and L1-RSRP measurement and reporting. Considering the timeline and the impacts to specification and already implemented network and UE, RAN4 decided to not change the requirements but instead discuss the applicability of the requirements, i.e. in which scenarios the requirements apply and in which they do not.
In the following two scenarios the TCI is either implicitly indicated or explicitly indicated without additional delay, as a result, it is agreed that there is no issue with current requirements.
	· If ‘ssb-PositionInBurst’ indicates only one SSB is being actually transmitted, the current requirement is not expected to create an issue
· If ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is provided in same MAC PDU with SCell activation, the current requirement is not expected to create an issue


For other scenarios, the consequence of missing the TCI indication and L1-RSRP measurement and reporting is that 
· Network may not have the information on the best Tx beam of the UE, and 
· Issue#1 with current requirements: network schedules UE in a poor Tx beam 0 such that UE is not able to measure valid CQI from the configured CSI-RS in that Tx beam
· Network and UE may have different understanding on which Tx beam is used to schedule UE including data and CSI-RS for CSI measurement
· Issue#2 with current requirements: UE obtained Rx timing from Tx beam 1 while network schedules UE with Tx beam 2, and the Rx timing difference between Tx beam 1 and 2 is large such that UE is not able to measure valid CQI from the CSI-RS in Tx beam 2
In our view, the two issues are unlikely to exist for known case if the UE has reported the SCell with SSB index. In this scenario, network would get the information of UE’s best Tx beam from the L3 reports, and it is likely to schedule the UE in that best beam. From UE side, it is also likely to obtain the Rx timing based on the best Tx beam. Therefore, it is likely that UE will be able to measure valid CSI from the CSI-RS transmitted in the best Tx beam.
Another scenario where current requirements can apply is when at least one CSI-RS for CSI that UE is configured to measure is with sufficiently high condition for UE to measure valid CSI. This scenario could happen when network transmit CSI-RS for CSI in multiple Tx beams, and at least one of them is aligned with the best Tx beam from UE perspective. To align with the existing side condition, the Es/Iot for at least one CSI-RS should be >=-2dB.
Based on above analysis, we suggest to define two scenarios where the current requirements can apply:
Proposal 1: The current FR1 SCell activation requirements apply provided that
· ‘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, or
· the SCell is known and UE has reported the SCell with SSB index before the activation, or
· the Es/Iot for at least one CSI-RS for CSI that UE is configured to measure is >= -2dB.
Consideration of first active BWP
As defined in 38.331, upon SCell activation, the active BWP of the SCell is the one with BWP ID firstActiveDownlinkBWP-Id. It is thus straightforward that the RF BW UE operates for the to-be-activated SCell is the first active BWP. This is also the target BW for AGC.
On the other hand, the SCell activation are based on SSB reception, i.e. many of actions in activation like cell detection, AGC and synchronization are based on SSB. However, the SSB is not necessarily contained within the first active BWP. 
	firstActiveDownlinkBWP-Id
If configured for an SpCell, this field contains the ID of the DL BWP to be activated upon performing the RRC (re-)configuration. If the field is absent, the RRC (re-)configuration does not impose a BWP switch.
If configured for an SCell, this field contains the ID of the downlink bandwidth part to be used upon activation of an SCell. The initial bandwidth part is referred to by BWP-Id = 0.
Upon PCell change and PSCell addition/change, the network sets the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id to the same value.


If the SCell SSB is not contained within the first active BWP, UE needs to switch the RF between the first active BWP and the SSB, and as a result, there could be much more interruptions than allowed by current requirement. It is noted that the current requirements allow only one interruption.
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Figure 1: UE RF BW for SCell activation when SCell SSB is outside SCell first active BWP
For the current requirements to apply, RAN4 needs to define additional interruptions for the case when SCell SSB is outside SCell first active BWP. The work is however not trivial, as the exact interruption amounts depend on the type of SCell and relation with active serving cells. To simplify the specification, we suggest that the current SCell activation requirements apply provided that the SSB of the to-be-activated SCell is within the first active DL BWP of the SCell.
Proposal 2: The current SCell activation requirements apply provided that the SSB of the to-be-activated SCell is within the first active DL BWP of the SCell.
Conclusions
In this paper we provided our views on remaining issues in SCell activation requirements.
Proposal 1: The current FR1 SCell activation requirements apply provided that
· ‘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, or
· the SCell is known and UE has reported the SCell with SSB index before the activation, or
· the Es/Iot for at least one CSI-RS for CSI that UE is configured to measure is >= -2dB.
Proposal 2: The current SCell activation requirements apply provided that the SSB of the to-be-activated SCell is within the first active DL BWP of the SCell.
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