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Next change
7.5
Carrier Aggregation

When CA is configured, the UE only has one RRC connection with the network. At RRC connection establishment/re-establishment/handover, one serving cell provides the NAS mobility information (e.g. TAI), and at RRC connection re-establishment/handover, one serving cell provides the security input. This cell is referred to as the Primary Cell (PCell). In the downlink, the carrier corresponding to the PCell is the Downlink Primary Component Carrier (DL PCC) while in the uplink it is the Uplink Primary Component Carrier (UL PCC).

Depending on UE capabilities, Secondary Cells (SCells) can be configured to form together with the PCell a set of serving cells. In the downlink, the carrier corresponding to an SCell is a Downlink Secondary Component Carrier (DL SCC) while in the uplink it is an Uplink Secondary Component Carrier (UL SCC).

The configured set of serving cells for a UE therefore always consists of one PCell and one or more SCells:

-
For each SCell the usage of uplink resources by the UE in addition to the downlink ones is configurable (the number of DL SCCs configured is therefore always larger than or equal to the number of UL SCCs and no SCell can be configured for usage of uplink resources only); 

-
From a UE viewpoint, each uplink resource only belongs to one serving cell;

-
The number of serving cells that can be configured depends on the aggregation capability of the UE (see subclause 5.5);

-
PCell can only be changed with handover procedure (i.e. with security key change and, unless RACH-less HO is configured, with RACH procedure);

-
PCell is used for transmission of PUCCH; 

-
If DC is not configured one additional PUCCH can be configured on an SCell, the PUCCH SCell;

-
Unlike SCells, PCell cannot be de-activated or be in new SCell state (see subclause 11.2);

-
Re-establishment is triggered when PCell experiences RLF, not when SCells experience RLF; 

-
NAS information is taken from PCell.

The reconfiguration, addition and removal of SCells can be performed by RRC. At intra-LTE handover, RRC can also add, remove, or reconfigure SCells for usage with the target PCell. When adding a new SCell, dedicated RRC signalling is used for sending all required system information of the SCell i.e. while in connected mode, UEs need not acquire broadcasted system information directly from the SCells. A common configuration applying for multiple SCells may be provided in addition to dedicated SCell configuration.
When a PUCCH SCell is configured, RRC configures the mapping of each serving cell to Primary PUCCH group or Secondary PUCCH group, i.e., for each SCell whether the PCell or the PUCCH SCell is used for the transmission of ACK/NAKs and CSI reports.

For LAA SCell the following additional principles are applied:

-
The eNB can configure whether the data of a logical channel can be transferred via LAA SCells;
Editor’s note: The name for the new SCell state is FFS.
7.6
Dual Connectivity

In DC, the configured set of serving cells for a UE consists of two subsets: the Master Cell Group (MCG) containing the serving cells of the MeNB, and the Secondary Cell Group (SCG) containing the serving cells of the SeNB.

When a UE is configured with CA in the MCG, the same principles as described in subclause 7.5 apply to MCG.

For SCG, the following principles are applied:

-
At least one cell in SCG has a configured UL CC and one of them, named PSCell, is configured with PUCCH resources;

-
When SCG is configured, there is always at least one SCG bearer or one Split bearer;

-
Upon detection of a physical layer problem or a random access problem on PSCell, or the maximum number of RLC retransmissions has been reached associated with the SCG, or upon detection of an access problem on PSCell (T307 expiry) during SCG change, or when exceeding the maximum transmission timing difference between CGs:

-
RRC connection Re-establishment procedure is not triggered;

-
All UL transmissions towards all cells of the SCG are stopped;

-
MeNB is informed by the UE of SCG failure type;

-
For split bearer, the DL data transfer over the MeNB is maintained.

-
Only the RLC AM bearer can be configured for the split bearer;

-
Like PCell, PSCell cannot be de-activated or cannot be in new SCell state (see subclause 11.2);

-
PSCell can only be changed with SCG change (i.e. with security key change and, unless RACH-less HO is configured, with RACH procedure);

-
Neither direct bearer type change between Split bearer and SCG bearer nor simultaneous configuration of SCG and Split bearer are supported.

With respect to the interaction between MeNB and SeNB, the following principles are applied:

-
Logical channel identities are independently allocated by the MeNB and the SeNB.

-
The MeNB maintains the RRM measurement configuration of the UE and may, e.g. based on received measurement reports or traffic conditions or bearer types, decide to ask a SeNB to provide additional resources (serving cells) for a UE. 

-
Upon receiving the request from the MeNB, a SeNB may create the container that will result in the configuration of additional serving cells for the UE (or decide that it has no resource available to do so).

-
For UE capability coordination, the MeNB provides (part of) the AS configuration and the UE capabilities to the SeNB.

-
The MeNB and the SeNB exchange information about UE configuration by means of RRC containers (inter-node messages) carried in X2 messages.

-
The SeNB may initiate a reconfiguration of its existing serving cells (e.g., PUCCH towards the SeNB).

-
The SeNB decides which cell is the PSCell within the SCG.

-
The MeNB does not change the content of the RRC configuration provided by the SeNB.

-
In the case of the SCG addition and SCG SCell addition, the MeNB may provide the latest measurement results for the SCG cell(s).

-
Both MeNB and SeNB know the SFN and subframe offset of each other by OAM or UE measurement, e.g., for the purpose of DRX alignment and identification of measurement gap.

When adding a new SCG SCell, dedicated RRC signalling is used for sending all required system information of the cell as for CA described in sub-clause 7.5, except for the SFN acquired from MIB of the PSCell of SCG.

Editor’s note: The name for the new SCell state is FFS.
Next change
10.1.3.2
Inter-frequency neighbour (cell) measurements

Regarding mobility between different frequency layers (i.e. between cells with a different carrier frequency), UE may need to perform neighbour cell measurements during DL/UL idle periods that are provided by DRX or packet scheduling (i.e. gap assisted measurements).
Network may request UE to measure inter-frequency carriers in RRC_IDLE mode via system information or via indicating a measurement configuration to UE when releasing RRC connection. The UE performs the requested measurements and provides indication of the availability of measurement report to the eNB during RRC Connection Setup or Resume procedure. 
Editor’s Note: it is FFS how these measurement reports are requested by eNB. FFS if such indication can be sent during RRC re-establishment.
Next change
11.2
Activation/Deactivation Mechanism

To enable reasonable UE battery consumption when CA is configured, an activation/deactivation mechanism of SCells is supported (i.e. activation/deactivation does not apply to PCell). When an SCell is deactivated, the UE does not need to receive the corresponding PDCCH or PDSCH, cannot transmit in the corresponding uplink, nor is it required to perform CQI measurements. Conversely, when an SCell is active, the UE shall receive PDSCH and PDCCH (if the UE is configured to monitor PDCCH from this SCell), and is expected to be able to perform CQI measurements. E-UTRAN ensures that while PUCCH SCell is deactivated, SCells of secondary PUCCH group should not be activated. E-UTRAN ensures that SCells mapped to PUCCH SCell are deactivated before the PUCCH SCell is changed or removed.
To enable faster transition to activated state, a new SCell state for SCells (i.e. not PCell or PSCell) is supported. When an SCell is in new SCell state, the UE does not need to receive the corresponding PDCCH or PDSCH, cannot transmit in the corresponding uplink, but is required to perform CQI measurements. 

The activation/deactivation mechanism is based on the combination of a MAC control element and deactivation timers. The MAC control element carries a bitmap for the activation and deactivation of SCells: a bit set to 1 denotes activation of the corresponding SCell, while a bit set to 0 denotes deactivation. With the bitmap, SCells can be activated and deactivated individually, and a single activation/deactivation command can activate/deactivate a subset of the SCells. One deactivation timer is maintained per SCell but one common value is configured per UE by RRC.
The new SCell state transition mechanism uses MAC control elements. 
At reconfiguration without mobility control information:

-
SCells added to the set of serving cells are initially "deactivated" or "activated";

-
SCells which remain in the set of serving cells (either unchanged or reconfigured) do not change their activation status ("activated", "deactivated" or "new SCell state").

At reconfiguration with mobility control information (i.e. handover):

-
SCells are "deactivated" or "activated".
In DC, the serving cells of the MCG other than the PCell can only be activated/deactivated by the MAC Control Element received on MCG, and the serving cells of the SCG other than PSCell can only be activated/ deactivated by the MAC Control Element received on SCG. The MAC entity applies the bitmap for the associated cells of either MCG or SCG. PSCell in SCG is always activated like the PCell (i.e. deactivation timer is not applied to PSCell). With the exception of PUCCH SCell, one deactivation timer is maintained per SCell but one common value is configured per CG by RRC.

Editor’s note: The name for the new SCell state is FFS.
Editor’s Note: details of new SCell state transition signalling (e.g. use of bitmap like with activation/deactivation and exact MAC CE contents) are FFS. 

Annex X (informative): Agreements for euCA
Editor’s note: These agreements are captured here for reference and are not intended to be submitted as part of the final CR
RAN2#99 agreements:

Agreements:

1
UE can be indicated an inter-frequency carrier to measure during the idle state. The inter-frequency measurement operation and requirement is FFS. How fast to report the measurement is FFS. The security issue of report is FFS.

2
It is FFS on whether configuring a SCell to be directly in active state at RRC reconfiguration. 
Agreement:
1
Consider how to reduce the SCell signalling overhead for cases where the configurations of multiple SCells are almost the same (i.e. several parameters have the exact same values).
2
Consider introducing a common SCell configuration that can apply for multiple SCells to help with the signalling. How to design the signalling is FFS.

RAN2#99bis agreements:

Agreements:

1
The indication for which carrier(s) UE could do the IDLE measurements is included in SIB5 and dedicated RRC signalling (including the valid timer). FFS the value range of the timer.

2
UE indicates the availability of inter-frequency measurements in RRCConnectionSetupComplete or RRCConnectionResumeComplete
RAN2#100 agreements:

Agreements:
1
Support configuring SCell directly in activated/deactivated state in Rel-15. FFS how to solve the CQI ambiguous and PDCCH monitoring timing issues.
Agreements:


Introduce a New SCell fast activation state as follows:



1) Not introduce L1 signalling



2) Only period CQI report based on CRS



3) without PDCCH monitoring
Agreements:

1
Transition between legacy SCell state and fast activation state is via MAC-CE (i.e. similar to legacy).

2
Legacy state transition mechanisms are applicable for transition between legacy SCell activated and SCell deactivated states.
Agreements:

1
The short period of the CQI reporting resource could be only available upon receiving the SCell activation command. FFS when the UE fall back to longer periodicity.
