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1
Introduction
This WI introduces the following enhancements:

-
for Carrier Aggregation, faster SCell activation
-
for EN-DC and for NR DC: a mechanism to deactivate and activate the NR Secondary Cell Group
-
support of inter-SN Conditional PSCell Change and of Conditional PSCell Addition

The enhancement to SCell activation allows faster usage of SCells. For traffic consisting primarily in short bursts, this allows deactivating SCells while there is not traffic, and reduce the UE power consumption, and having the additional carrier more quickly available when the next traffic burst appears.

The new SCG deactivation/activation mechanism allows keeping the NR SCG while saving UE power when the data traffic is lower and to activate the SCG again when needed due to increased traffic. This is also useful for bursty or variable data traffic.

Conditional PSCell Change was introduced in Rel-16 but limited to intra-SN PSCell change. This WI is adding the support inter-SN Conditional PSCell Change, thus extending the benefits to wider areas. In addition, Conditional PSCell Addition is supported, so that a PSCell can be added as soon as allowed by radio conditions.
2
Description
2.1
Efficient SCell activation
To enable fast SCell activation when Carrier Aggregation is configured, for each configured SCell, the network can configure a number of aperiodic CSI-RS for tracking for fast SCell activation. A new MAC Control Element (CE) that indicates SCell activation can indicate the aperiodic CSI-RS for tracking that is activated by the network to assist the UE for activation of the SCell. This aperiodic CSI-RS can be used to assist Automatic Gain Control (AGC) and time/frequency synchronization.

2.2
SCG deactivation/activation
SCG deactivation/activation applies to an NR SCG, in EN-DC and in NR-DC.

UE behaviour while the SCG is deactivated
When the SCG is deactivated, UE activities on the SCG are reduced:
-
the UE does not transmit or receive any data via the SCG;
-
the UE does not perform/report any physical layer measurements;
-
all SCG SCells are deactivated.

However, other activities remain:
-
if configured to do so, the UE performs radio link monitoring and beam failure detection on the PSCell

-
the UE performs measurements for mobility, including measurements for SCG mobility configured by the SN;

-
the UE can exchange RRC signalling with the SN via the MCG as in Rel-15 (e.g. to report SCG radio link/beam failure, mobility measurement results);
-
in case of PSCell change, the UE does not perform random access towards the new PSCell if the SCG is to remain deactivated.

Data transmission while the SCG is deactivated
When the SCG is deactivated:

-
data can be transmitted or received via MCG bearers or via the MCG leg of split bearers;
-
SCG bearers can remain configured;
-
if there are uplink data to transmit on an SCG bearer, the UE indicates it to the network via RRC signalling.
SCG activation/deactivation
The network activates or deactivates the SCG by sending an RRC reconfiguration message to the UE.
For SCG activation, if the PSCell hasn't changed since the SCG deactivation, the timing advance is still valid and beam/radio link failure was not detected, it is possible to perform SCG activation without random access, i.e. the UE starts monitoring PDCCH and can receive downlink assignments and uplink grants. Otherwise, random access is necessary.

On the network side, SCG activation and SCG deactivation is coordinated between the MN and the SN using the existing procedure for SN addition and SN modification. Both the MN and the SN can request SCG activation or SCG deactivation and the other node can accept or reject the request.

2.3
Conditional PSCell Addition/Change
From the UE perspective, inter-SN conditional PSCell change is very similar to intra-SN conditional PSCell change, with a few main differences:

-
the conditional reconfiguration is received from the MCG;

-
the conditional reconfiguration can include a reconfiguration of both MCG and SCG;
-
the associated execution condition may refer to a conditional measurement configured by the MN (if initiated by the MN) or to a conditional measurement configured by the SN;
-
at CPC execution, the UE indicates to the MN which conditional reconfiguration was applied.

On the network side, there are a number of new procedures.

For instance, CPA and inter-SN CPC preparation requires exchanges between the MN, the SN and candidate target SN(s):

-
the initiating node (MN or SN) indicates a list of candidate target PSCells and associated execution conditions;
-
the MN provides this information to candidate target SN(s);
-
candidate target SN(s) provide conditional reconfigurations for all or a subset of the candidate target PSCells;

-
the MN transmits the conditional configurations to the UE, possibly with a MCG and SCG reconfiguration, as for any reconfiguration.

After CPA or CPC is prepared:

-
the initiating node can request candidate target SNs to update their conditional reconfigurations according to a new UE configuration, or to release them;
-
candidate target SN can initiate a modification or release already configured conditional reconfigurations.
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