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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The current specification of SCell activation delay requirement is specifying larger interruption windows, i.e., time span within which an interruption due to radio reconfiguration can occur, than necessary or than called for by the agreed activation timelines. As RAN4 is now deriving new requirements upon the existing ones, e.g. for Activation of multiple SCells, and Direct SCell activation, it is important that the baseline is clear and unambiguous as otherwise the new requirements may be unnecessarily complex, or increasingly hard to interpret.
In this contribution we are providing the background to changes that we propose in a CR. In the CR, as well as in this contribution, we are addressing the following two issues:
1. The activation timeline for activation of an unknown first SCell in FR2
2. The interruption window

Discussion
Correction of activation timeline for unknown SCell in FR2

The current specification text in 3GPP TS 38.133 clause 8.3.2 gives the following timelines for activation of a first unknown SCell in FR2:

If the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ [-2]dB is fulfilled, then Tactivation_time is:
-	8ms + 24*Trs  + Tuncertainty_MAC + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + TFineTiming 
If the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ [-2]dB is fulfilled, then Tactivation_time is: 
-	3ms + 24*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.
The requirements do not take into account the actual time needed between reception of the MAC-CE with the SCell activation and the first available SSB on the carrier. All other activation timelines are based on the actual time between the MAC-CE and the first SSB, as indicated by containing e.g. TFirstSSB or TFirstSSB_MAX in the timeline:

If the SCell is known and belongs to FR1, Tactivation_time is:
-	TFirstSSB+ 5ms, if the SCell measurement cycle is equal to or smaller than 160ms.
-	TFirstSSB_MAX + Trs + 5ms, if the SCell measurement cycle is larger than 160ms.
If the SCell is unknown and belongs to FR1, provided that the side condition Ês/Iot ≥ [-2]dB is fulfilled, Tactivation_time is:
-	TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms provided 
If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, then Tactivation_time is TFirstSSB+ 5ms provided:
-	The UE is provided with SMTC for the target SCell, and  
-	The SSBs in the serving cell(s) and the SSBs in the SCell fulfil the condition defined in clause 3.6.3.
We would like to align the delay requirement for the cases with activation of a first unknown SCell in FR2 to the other cases. Consequently we are proposing to replace 24*Trs by TFirstSSB + 23*Trs:

If the target SCell is unknown to UE and semi-persistent CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ [-2]dB is fulfilled, then Tactivation_time is:
-	8ms + TFirstSSB + 23*Trs  + Tuncertainty_MAC + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + TFineTiming 
If the target SCell is unknown to UE and periodic CSI-RS is used for CSI reporting, provided that the side condition Ês/Iot ≥ [-2]dB is fulfilled, then Tactivation_time is: 
-	3ms + TFirstSSB + 23*Trs + TL1-RSRP, measure + TL1-RSRP, report + max {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}.
According to our understanding this will not impose a change in the UE implementation. It is merely a correction of how the activation delay requirement is stated – similar to the corrections done for the other SCell activation cases earlier. It is however simplifying the correction of the interruption windows (below).

Proposal 1: 	The activation delay requirements for cases of first unknown SCell in FR2 are to be modified by replacing 24*Trs with TFirstSSB + 23*Trs, thereby aligning them with delay requirements for the other SCell activation cases.

Correction of interruption windows

The current specification text in 3GPP TS 38.133 clause 8.3.2 is stating the folloiwng about the interruption window within which the UE is allowed to cause interruptions on other serving cells:

The interruption on PSCell or any activated SCell in SCG for EN-DC mode specified in clause 8.2 shall not occur before slot n+1+ and not occur after slot n+1+ .
The interruption  on PCell or any activated SCell in MCG for NR standalone mode specified in clause 8.2 shall not occur before slot n+1+  and not occur after slot n+1+ .
In our view this interruption window is too large, as the interruption would occur at a radio reconfiguration around TFirstSSB or TFirstSSB_MAX. We therefor propose to change the description as follows: 

[bookmark: OLE_LINK43]The interruption as specified in clause 8.2 on PCell or any activated SCell in MCG for NR standalone mode, or on PSCell or any activated SCell in SCG for EN-DC mode, shall not occur before slot n+1+ and not occur after:
-	slot n+1+ , when the SCell being activated is a known SCell in FR1 with SCell measurement cycle of 160ms or less, or a SCell in FR2;
-	slot n+1+ , when the SCell being activated is a known SCell in FR1 with SCell measurement cycle longer than 160ms, or an unknown SCell in FR1.

Again, according to our understanding this will not impose a change in the UE implementation. It is merely reflecting that the delay timelines have been refined during the specification work, from originally always assuming the worst case i.e. that the UE has to wait TSMTC or TSMTC_MAX to acquire the first SSB from the target SCell, to recently assuming that the UE acquires the first SSB at TFirstSSB or TFirstSSB_MAX after having received the SCell activation command.

Proposal 2: 	The end-points of the interruption windows are to be modified to reflect that the UE is acquiring the first SSB in the target SCell at TFirstSSB or TFirstSSB_MAX, and not at TSMTC_MAX, after having received the MAC-CE for SCell activation.


Summary and Conclusion
In this contribution we have addressed issues regarding SCell activation delay timelines and definitions of interruption windows. In order to align the activation timeline for activation of first unknown SCell in FR2 to other activation cases, the following proposal is made:
Proposal 1: 	The activation delay requirements for cases of first unknown SCell in FR2 are to be modified by replacing 24*Trs with TFirstSSB + 23*Trs, thereby aligning them with delay requirements for the other SCell activation cases.

For correction of the definition of end-point in the interruption windows, the following proposal is made:

Proposal 2: 	The end-points of the interruption windows are to be modified to reflect that the UE is acquiring the first SSB in the target SCell at TFirstSSB or TFirstSSB_MAX, and not at TSMTC_MAX, after having received the MAC-CE for SCell activation.

A CR introducing the proposals is provided in [1]. 
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