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Introduction
[bookmark: _Hlk524461812]In the RAN4#88 meeting in Gothenburg, the discussion and requirements related to the euCA WI progressed and CRs were agreed capturing most of the solutions. However, it was agreed to continue discussions related to the UE requirements for Direct SCell activation in Handover. In this paper we discuss the missing requirements for this case and provide a text proposal for discussion. 
Discussion
The requirements related to direct SCell activation when received in a handover command are still open in 36.133. It was agreed to continue the work and introduce the requirements during Rel-15:
Editor’s note: The requirements in this section is FFS and will be defined in Rel-15.
Next, we provide a proposal how the requirements can be captured. The basic principle is based on the agreed requirements for Direct SCell Activation in section 7.7.14. These requirements are then used as baseline for defining the requirements when direct SCell activation command is received in a HO command. The proposal covers all HO command types as currently defined in 36.133.

Delay Requirements
Current handover delay requirements are captured in section 5.1 and covers both FDD-FDD, FDD-TDD, TDD-TDD and TDD-FDD. Additionally, there are currently interruption requirements for the following different handover cases:
· Normal handover
· RACH-less handover
· Make-before-break handover
· Combined make-before-break and RACH-less handover
We propose to include all handover types in the discussion when defining direct SCell activation during handover.
Define requirements for direct SCell activation in handover for all handover types.
The basic handover procedure remains the same while the difference becomes clear in the allowed handover interruption time. As it was earlier agreed not to consider PUCCH SCell in first phase, the SCell UL will be transmitted on the PCell, where UL is only possible once the UL synchronization is obtained in the handover target cell. 
The SCell UL will be transmitted on the PCell.
PCell UL is only possible once the UL synchronization is obtained in the handover target cell.
Based on this we see two distinct cases:
· Obtaining UL synchronization in target PCell is the limiting factor in SCell CSI transmission.
· SCell activation time is the limiting factor in SCell CSI transmission.
For example, for the normal handover and RACH-less handover the interrupt time (Tinterrupt) is defined as:
Tinterrupt = Tsearch + TIU + 20 ms
while for Make-Before-Break handover and the combined Make-Before-Break and RACH-less handover it are defined as:
Tinterrupt = 5 ms
and 
Tinterrupt = 5 + TUL_grant ms
Looking at direct SCell activation and hibernation delay requirement as captured in 36.133, which states that the UE shall be able to transmit valid CSI report and apply actions as specified in [17] for the directly activated or directly hibernated SCell no later than in subframe:
	n+Ndirect
Where:
Ndirect = TRRC_Process [+T1] + Ttime_direct (editors note: Need for T1 is FFS)
TRRC_Process: It is the RRC procedure delay defined in section 11.2 of TS 36.331 [2],
T1: Delay from subframe n+ TRRC_Process until the transmission of RRCConnectionReconfigurationComplete message
Ttime_direct is the direct SCell activation delay. 
If the SCell is known, then Ttime_direct is 20ms. If the SCell is unknown, then Ttime_direct is 30ms provided the SCell can be successfully detected on the first attempt. The cell known condition are listed as:
· During the last [5] seconds before the reception of the direct SCell configuration command:
· the UE has sent a valid measurement report for the SCell being directly activated or directly hibernated, and
· the SCell being directly activated or directly hibernated remains detectable according to the cell identification conditions specified in section 8.3.3.2,
· SCell being directly activated or directly hibernated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2
Assuming, that the SCell activation delay Ttime_direct is unchanged, we believe the existing delay requirements for direct SCell activation (as defined in section 7.7.14) can be re-used when following side condition is included:
If there are no uplink resources for reporting the valid CSI in subframe n+ Ndirect + (j-1)*(Tinterupt_window + Ttime_direct) or uplink transmission is interrupted due to SRS carrier-based switching, then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.
I.e. the UE delay requirement will either be limited by the SCell activation delay or limited by UL timing acquisition in the handover target cell (new PCell).
Use existing direct SCell delay requirements as baseline for defining delay requirements for direct SCell activation in handover.

Number of SCells
Current requirements allow for direct SCell activation of up to [N] cells, where the number N is still under discussion. As with the direct SCell activation delay requirements RAN4 can define that the UE shall be capable of supporting direct SCell activation in handover within Ndirect for at least 1 inter-band SCell or 1 intra-band SCell.
UE shall be capable of supporting direct SCell activation in handover within Ndirect for at least 1 inter-band SCell or 1 intra-band SCell.
Regarding the number N, our view is that this number should follow the UE capability on number of SCells the UE support. I.e. network can direct activate N SCells in handover if the UE supports up to N SCell CA.

Interruption Window
The interruption window for direct SCell activation is currently defined as:
If the UE is configured with only PCell then the interruption shall occur on PCell due to the direct SCell activation or hibernation of one SCell as follows:
· When PCell belongs to E-UTRA FDD, the PCell interruption specified in section 7.8.2 shall not occur after subframe n+TRRC_Process [+T1] + Tinterupt_window.
· [bookmark: _Hlk524524664]When PCell belongs to E-UTRA TDD, the PCell interruption specified in section 7.8.2 shall not occur after subframe n+TRRC_Process [+T1] + Tinterupt_window.
where the interrupt window length is either 5ms or 7ms depending on the conditions. We propose to use similar requirements as baseline for direct SCell activation in handover with the additional condition that the interruption on the PCell shall not interrupt the PRACH procedure.
Re-use existing interruptions requirements for direct SCell activation also for Direct SCell activation in handover.
Any interruption due to direct SCell activation shall not interrupt ongoing PRACH procedure.
Additionally, we see no need for the parameter [+T1] as this is handover command scenario.

Requirements for multiple direct SCell activation in HO
In a similar manner as for Direct SCell activation, the requirements for multiple Direct SCell activation in handover can be defined assuming UE is activating the SCells in a serial manner. I.e. UE is allowed additional relaxation and interruption for the additional SCell beyond the initial.
The PRACH procedure in PCell only need to be accounted in the initial SCell delay requirement. However, although the PRACH procedure is a well-defined procedure the overall PRACH time delay is not well-defined and can vary depending on the conditions. There are different options how to account this in the requirements:
1) Only define requirements for the initial direct SCell activated in handover command
2) Define requirements relative to successful PRACH procedure
3) Define requirements for additional direct activated SCell independently from the PRACH procedure
We would prefer to have option 3. Option 1 in practice limits the use of direct SCell activation in handover to 1 SCell. Option 2 does enable use of more than 1 direct SCell activation in handover, but the SCell activation delay should in practice not depend the PRACH procedure – there may be some interrupt limitation but further SCell can be activated even if PRACH procedure is ongoing. Hence, we prefer option 3 which enables well-defined delay requirements for the additional SCells beyond the initial.
For the actual requirement we assume that once an SCell has been activated, the UE can initiate activation of the following SCell. I.e. a similar approach as for existing direct SCell activation with multiple SCell can be used.
Re-use existing delay and interruption requirements for multiple direct SCell activation also for Direct SCell activation in handover for multiple SCell.
In [1] we have submitted a draft CR capturing a text proposal how the requirements for Direct Scell activation in handover (including multiple SCells) could be captured.

Conclusion
In the RAN4#88 meeting in Gothenburg, the discussion and requirements related to the euCA WI progressed and CRs were agreed capturing most of the solutions. However, it was agreed to continue discussions related to the UE requirements for Direct SCell activation in Handover. In this paper we discuss the missing requirements for this case. We propose following approach:
1. Define requirements for direct SCell activation in handover for all handover types.
1. Use existing direct SCell delay requirements as baseline for defining delay requirements for direct SCell activation in handover.
1. UE shall be capable of supporting direct SCell activation in handover within Ndirect for at least 1 inter-band SCell or 1 intra-band SCell.
1. Re-use existing interruptions requirements for direct SCell activation also for Direct SCell activation in handover.
1. Any interruption due to direct SCell activation shall not interrupt ongoing PRACH procedure.
1. Re-use existing delay and interruption requirements for multiple direct SCell activation also for Direct SCell activation in handover for multiple SCell.
In [1] we have submitted a draft CR capturing a text proposal
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