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1. Introduction
The justification and scope of this WI includes the goal to implement efficient and low latency serving cell configuration/activation/setup [1]:

	· Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode
One new key element NR is bringing is enabling the possibility of utilizing much larger spectrum bandwidths, ultimately leading to ~10 times higher peak data rates than LTE. Delays in accessing the high capacity (small) cells are detrimental to the performance and in NR this is can be even more pronounced (e.g. especially if macro is still LTE).



In LTE R15 euCA, direct configuration of SCell as active is supported. The main motivation of direct SCell activation is to reduce delay from the transmission of RRC reconfiguration to the first data scheduling on the SCell. This document provides our consideration on introducing a similar feature in NR to meet target of this WI as illustrated above. 
2. Discussion
In NR R15, the initial SCell state is deactivated on SCell addition or after handover. To activate the SCell for data transmission, extra SCell activation MAC CE is needed. Following Figure 1 shows the timeline of SCell addition and SCell activation. 


Figure 1: timeline of SCell addition via RRC and activation via MAC CE
As illustrated in figure 1, the maximum delay from when UE receives the end of RRC reconfiguration message to UE is ready for data scheduling includes the following parts:
· UE processing delay of RRC reconfiguration message. According to UE performance requirements for RRC procedures [8, 12], this delay is the time in ms from the end of reception of the RRC reconfiguration message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for RRC reconfiguration complete message. The requirement of this delay is 16ms for RRC reconfiguration message (for SCell addition/release, and SCG establishment/modification/release).
· Scheduling delay from reception of UL grant to PUSCH transmission for RRC reconfiguration complete message. 
· Network side process delay on reception of RRC reconfiguration complete message, to transmission of SCell activation MAC CE.
· Delay of SCell activation from UE receiving SCell activation MAC CE (M in figure 1). According to [7], this delay may vary from dozens of ms to hundreds of ms.

Following Figure 2 shows the timeline of direct SCell activation. 


Figure 2: timeline of direct SCell activation
Similar to LTE, the actions related to SCell activation defined in 38.321 shall be applied no earlier than n+X ms, and no later than the minimum requirement n+M ms. By this means, the delay of network side processing and SCell activation MAC CE processing delay can be saved.
Considering the much higher QoS requirement and larger bandwidth of NR, it is worth supporting direct configuration of SCell as activated.
Proposal 1: Similar to LTE, direct configuration of SCell as activated should be introduced in NR to achieve efficient and low latency configuration/activation/setup. 

Per our understanding, the value of X in figure 2 is largely related to UE processing delay. As indicated above, this process requirement is 16ms for RRC reconfiguration message with SCell addition or with SCG establishment, and it is numerology independent. Thus, it seems reasonable to define X value as 16ms.
The value of M in Figure 2 defines the latest time for application of SCell activation actions. It is up to RAN4 to define this value.
Proposal 2: The actions related to SCell activation shall be applied no earlier than n+16 ms and no later than n+M ms, where n is the last slot contains the RRC reconfiguration message. It is up to RAN4 to determine the value of M. 

In LTE, a SCell can be configured in activated state directly via RRC connection reconfiguration message when either adding a SCell to MCG or SCG, or when handover (with mobilityControlInfo). We understand this principle is to avoid timing issue which may be caused by state transition via RRC message.
This approach can be reused in NR, i.e. a SCell’s state can be set to activated state in following cases:
- addition of SCell to MCG or SCG, or SCG configuration
- via reconfiguration with sync, i.e. handover or SCG change
Proposal 3: A SCell can be configured as activated on SCell addition and RRC reconfiguration with SYNC (handover or SCG change)

When SCell is activated from deactivated state, UE activates the DL and UL BWP according to first active BWP configured for the SCell. The same principle should be applied to direct SCell activation.
Proposal 4: On direct SCell activation, UE activates DL and UL BWP according to first active BWP configured for this SCell.

Short CQI report configuration is defined in LTE to provide shorter CSI report periodicity during SCell activation. If it is configured for the SCell, it is applied during the SCell activation, until the minimum delay requirement defined in RAN4. Based on the analysis in [7], large portion of delay may be caused by CSI measurement, then a shorter CSI report periodicity and CSI resource configuration can help reduce this delay.
Proposal 5: Short CSI report configuration should be supported to speed up CSI reporting during SCell activation. 
3. Conclusion
Proposal 1: Similar to LTE, direct configuration of SCell as activated should be introduced in NR to achieve efficient and low latency configuration/activation/setup. 
Proposal 2: The actions related to SCell activation shall be applied no earlier than n+16 ms and no later than n+M ms, where n is the last slot contains the RRC reconfiguration message. It is up to RAN4 to determine the value of M. 
Proposal 3: A SCell can be configured as activated on SCell addition and RRC reconfiguration with SYNC (handover or SCG change).
Proposal 4: On direct SCell activation, UE activate DL and UL BWP according to first active BWP configured for this SCell.
Proposal 5: Short CSI report configuration should be supported to speed up CSI reporting during SCell activation. 
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