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1.
Introduction

In LTE euCA in Rel-15, a new feature was introduced for fast SCell activation, e.g. dormant SCell state. In RAN2#105, RAN2 discussed whether to support the dormant SCell state, but no conclusion was made. In RAN2#105bis, this issue was not treated due to limited time.
In this contribution, we present our view on the potential solution for fast SCell activation.
2.
Discussion 
2.1
Potential solutions for fast SCell activation in NR
In RAN2#105 and RAN2#105bis, two approaches were suggested for fast SCell activation, i.e. Dormant SCell/BWP and additional reference signal.

2.1.1
Dormancy approach
There are two methods in dormancy approach. 
One is the dormant SCell state where the UE does not monitor PDCCH but performs measurement for CSI reporting. As the UE reports CSI in dormant state, transiting from dormant state to activated state would take shorter time than transiting from deactivated state.

The other is to use a BWP that does not have PDCCH configuration, i.e. the dormant BWP. As the UE in the dormant BWP does not monitor PDCCH, there is a power saving gain. And, since the BWP switching delay is small, the SCell activation delay is also reduced significantly.
The dormant SCell is introduced in Rel-15 LTE, but not in NR. However, the dormant BWP can be easily introduced in NR [1] because the PDCCH configuration in BWP configuration is optional.

BWP-DownlinkCommon ::=              SEQUENCE {

    genericParameters                   BWP,

    pdcch-ConfigCommon                  SetupRelease { PDCCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    pdsch-ConfigCommon                  SetupRelease { PDSCH-ConfigCommon }                                     OPTIONAL,   -- Need M

    ...

}

BWP-DownlinkDedicated ::=           SEQUENCE {

    pdcch-Config                        SetupRelease { PDCCH-Config }                                           OPTIONAL,   -- Need M
    pdsch-Config                        SetupRelease { PDSCH-Config }                                           OPTIONAL,   -- Need M

    sps-Config                          SetupRelease { SPS-Config }                                             OPTIONAL,   -- Need M

    radioLinkMonitoringConfig           SetupRelease { RadioLinkMonitoringConfig }                              OPTIONAL,   -- Need M

    ...

}

2.1.2
Additional Reference signal approach
In LTE, the SCell activation delay is mainly due to the time gap between the reception of activation command and the reporting of valid CSI. However, the main reason of SCell activation delay in NR is different from LTE as shown in [2]. 
	Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot n+ [THARQ + Tactivation_time + TCSI_Reporting], where:

THARQ is the timing between DL data transmission and acknowledgement as specified in [7].
Tactivation_time is the SCell activation delay. If the SCell is known and belongs to FR1, Tactivation_time is:

-
[TSMTC_SCell + 5ms], if the SCell measurement cycle is equal to or smaller than [160ms].
-
[TSMTC_MAX + TSMTC_SCell + 5ms], if the SCell measurement cycle is larger than [160ms].
If the SCell is unknown and belongs to FR1, Tactivation_time is:

-
[2*TSMTC_MAX + 2*TSMTC_SCell + 5ms] provided the SCell can be successfully detected on the first attempt.
If the SCell being activated belongs to FR2, Tactivation_time is:
-
[TSMTC_SCell + 5ms] if there is at least one active serving cell on that FR2 band, provided that the SSBs in the serving cell(s) and the SSBs in the SCell fulfil the condition defined in section 3.6.3.
-
[TBD* TSMTC_SCell + 5ms] if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1.
Where,

TSMTC_MAX:

-
In FR1, in case of intra-band SCell activation, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided the cell specific reference signals from the active serving cells and the SCells being activated or released are available in the same slot; in case of inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated.

-
In FR2, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided that in Rel-15 only support FR2 intra-band CA.
-
TSMTC_MAX is bounded to a minimum value of 10ms.

TSMTC_SCell: SMTC periodicity of SCell being activated and the minimum value is 10ms.
TCSI_reporting is the delay including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in [2].


The highlighted formula is the total delay in SCell activation. To reduce the total delay in SCell activation, each component of delay should be reduced.
However, it is difficult to reduce THARQ and TCSI_Reporting since they are related to the UE processing time and the acquiring time for CSI reference resources/CSI-reporting resources, respectively. Moreover, reducing them does not have much gain because they typically have small values, e.g. less than 2ms.
On the other hand, Tactivation_time can be significantly reduced by configuring short SMTC period. Therefore, RAN1 discussed this issue, and concluded that providing additional resource, e.g. aperiodic TRS and short-interval CSI-RS, is helpful to reduce activation delay. An LS [3] is also sent to RAN4 to check the feasibility of reducing activation delay by aperiodic TRS and short-interval CSI-RS.

2.2
Discussion on Potential solutions
For fast SCell activation, each approach is discussed in different working groups, i.e. RAN2 and RAN1. However, we think not all approaches are needed for fast SCell activation.
For the introduction of dormancy approach in NR, there are many things to discuss in RAN2, e.g. how to introduce the dormant SCell in NR or how to switch to/from normal BWP from/to dormant BWP. Moreover, given that additional reference signal approach is actively discussed in RAN1, it is likely to be introduced in NR, and comparable latency gain can be achieved. Therefore, it would be better that RAN2 de-prioritizes the dormancy approach and waits RAN1’s progress.

Proposal. For fast SCell activation, RAN2 de-prioritizes the dormancy approach and waits for decision of additional reference signal approach from RAN1.
3.
Conclusion
In this contribution, we present our views on fast SCell activation, and propose as follows,
Proposal. For fast SCell activation, RAN2 de-prioritizes the dormancy approach and waits for decision of additional reference signal approach from RAN1.
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