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Discussion and Decision

1
Introduction
During last meeting, activation/deactivation for dual connectivity has been discussed [1] with the following agreements achieved: 

Proposal 1: Activate or de-activate a Cell belonging SCG from a Cell belonging to MCG (and vice-versa) is not supported.
=>
Cross-eNB activation/deactivation is not supported.

Proposal 2: PSCell (i.e. the cell with PUCCH from SeNB) is always activated
-
AsusTek ask whether the special SCell is activated upon addition.

=>
Special SCell is always activated.

However, the cross-scheduling between SCG and MCG has not been explicitly mentioned and the requirements for SCG Cell activation, mentioned in [2], has not been treated.
In this document we investigate the remaining issues on cross-scheduling and activation/deactivation requirement for dual connectivity.  

2
Discussion
2.1
Cross scheduling

In the case of CA, it is possible that a Cell carries scheduling information for another cell. But in this case, there is a tight network connection between the cells, and it is assumed to be “ideal”. In the case of dual connectivity, the X2 connection is non ideal: it has delay and possible packet loss. The scheduling of a SCG Cell by a MCG cell or vice versa is seen as highly difficult to achieve and thus not needed for Dual Connectivity.
Proposal 1: Cross scheduling between MCG and SCG is not supported for Dual Connectivity
2.2
PSCell configuration requirements

An issue with PSCell always activated is potential new RAN4 requirement might need to be defined for SCell configuration. In Rel-10/11, most part of SCell configuration delay is taken into account in the n+24/n+34ms activation delay as the SCell starts with deactivation state. We agreed that PSCell starts with activation, thus new requirement may be needed for PSCell configuration. 
It is up to RAN4 to decide whether SCell activation delay is also applicable to PSCell configuration, or HO delay needs to be applied because PSCell configuration involves signalling over X2. 
Anyway all the details should be left to RAN4, but it would be good to involve RAN4 at early stage to avoid late behaviour change as for Rel-10 activation/deactivation.

Proposal 2: Send LS to RAN4 to inform the agreements; ask if new requirement needs to be defined for dual connectivity, e.g. at PSCell configuration.

For this purpose, a draft LS has been provided in [4]
2.3
Glitch issues

In Carrier Aggregation it is possible that some glitches appear in the PCell when some SCells are activated or deactivated. Section 7.8.2.4 in [3] explains that some interruption may occur in the case of inter-band SCell is activated or deactivated.

	When an inter-band SCell is activated or deactivated as defined in [2] the UE that requires interrupt is allowed an interruption of up to [1] subframe on PCell during the activation/deactivation procedure [2] delay defined in Section 7.7. This interruption is for both uplink PCell and downlink PCell.


In the case of Dual Connectivity, the same could happen for PCell and PSCell when some SCells are added or removed, activated or deactivated in SCG,  or MCG (including during SCG addition procedure).

Note that in the case of activation / deactivation of SCells in the other eNB, the eNB is not aware of the precise time of activation / deactivation.

Proposal 3: Ask RAN4 about the new glitches issues for DC.
2.3
Activation/deactivation MAC CE

In MAC specifications ([5]), the MAC CE for Activation/deactivation is described as below:

	6.1.3.8
Activation/Deactivation MAC Control Element

The Activation/Deactivation MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-1. It has a fixed size and consists of a single octet containing seven C-fields and one R-field. The Activation/Deactivation MAC control element is defined as follows (figure 6.1.3.8-1).

· Ci: if there is an SCell configured with SCellIndex i as specified in [8], this field indicates the activation/deactivation status of the SCell with SCellIndex i , else the UE shall ignore the Ci field. The Ci field is set to "1" to indicate that the SCell with SCellIndex i shall be activated. The Ci field is set to "0" to indicate that the SCell with SCellIndex i shall be deactivated; 

· R: Reserved bit, set to “0”.
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Figure 6.1.3.8-1: Activation/Deactivation MAC control element




In the case of Dual Connectivity, UE needs to be able to activate/deactivate cells in SCG and in MCG. We agreed that there is no Cross-CG activation/deactivation: when a MAC CE is received by the UE, the involved Cell Group is unambiguous.
One should also keep in mind that the current specification limit the total number of cells is five. Which is lower than seven, the maximum number of cells that can be indexed in the current MAC CE, thus it should be possible to signal the activation/deactivation of the Scells in MCG and SCG

For the moment, it is still unclear how the Cells in SCG are indexed but two main choices are possible:

a)
The Cells in MCG and in SCG share have different Cell index . E.g. 1, 2 in MCG and 3, 4 in SCG

b)
The Cells in MCG and SCG can have same Cell Index. E.g. 1, 2 in MCG and 1, 2 in SCG.

In case of a), it is unclear what UE should do if there is any order for a cell whose index belongs to the other CG. For the sake of simplicity, we propose that UE acts only on the order that concern its own CG, and ignore the order related to the other CG.
In case of b), it is clear that the MAC CE should contain orders only targeted to the same CG as some confusion is possible.

Proposal 4: RAN2 should discuss the UE behaviour upon reception of Activation/Deactivation MAC Control Element in the case of Dual Connectivity.

3
Conclusion
We respectfully ask RAN2 to consider and agree on the following proposal:
Proposal 1: Cross scheduling between MCG and SCG is not supported for Dual Connectivity
Proposal 2: Send LS to RAN4 to inform the agreements; ask if new requirement needs to be defined for dual connectivity, e.g. at PSCell configuration.

Proposal 3: Ask RAN4 about the new glitches issues for DC.

Proposal 4: RAN2 should discuss the UE behaviour upon reception of Activation/Deactivation MAC Control Element in the case of Dual Connectivity.

Beginning of Text Proposal

11.1
Basic Scheduler Operation

MAC in eNB includes dynamic resource schedulers that allocate physical layer resources for the DL-SCH and UL-SCH transport channels. Different schedulers operate for the DL-SCH and UL-SCH.

The scheduler should take account of the traffic volume and the QoS requirements of each UE and associated radio bearers, when sharing resources between UEs. Only “per UE” grants are used to grant the right to transmit on the UL-SCH (i.e. there are no “per UE per RB” grants).

Schedulers may assign resources taking account the radio conditions at the UE identified through measurements made at the eNB and/or reported by the UE.

Radio resource allocations can be valid for one or multiple TTIs.

Resource assignment consists of physical resource blocks (PRB) and MCS. Allocations for time periods longer than one TTI might also require additional information (allocation time, allocation repetition factor…).

When CA is configured, a UE may be scheduled over multiple serving cells simultaneously but at most one random access procedure shall be ongoing at any time. Cross-carrier scheduling with the Carrier Indicator Field (CIF) allows the PDCCH of a serving cell to schedule resources on another serving cell but with the following restrictions:

-
Cross-carrier scheduling does not apply to PCell i.e. PCell is always scheduled via its PDCCH;

-
When the PDCCH of an SCell is configured, cross-carrier scheduling does not apply to this SCell i.e. it is always scheduled via its PDCCH;

-
When the PDCCH of an SCell is not configured, cross-carrier scheduling applies and this SCell is always scheduled via the PDCCH of one other serving cell.

A linking between UL and DL allows identifying the serving cell for which the DL assignment or UL grant applies when the CIF is not present:

-
DL assignment received on PCell corresponds to downlink transmission on PCell;

-
UL grant received on PCell corresponds to uplink transmission on PCell;

-
DL assignment received on SCelln corresponds to downlink transmission on SCelln;

-
UL grant received on SCelln corresponds to uplink transmission on SCelln. If SCelln is not configured for uplink usage by the UE, the grant is ignored by the UE.
Cross-carrier scheduling does not apply to the cell in the SCG which is configured with PUCCH resources, i.e., it is always scheduled via its PDCCH.
In case of DC, there is no cross Cell Group Scheduling between MCG and SCG

End of Text Proposal
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