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1 Introduction
This contribution discusses the need for a special cell associated to the SeNB.

Our view is that RAN2 should define one cell associated to the SeNB a as special cell. Such cell should have characteristics different from that of the PCell and that of the SCell as defined in R11.

2 Need for Special Cell associated to SeNB with Dual Connectivity
2.1 Assumptions and impacts of current working assumptions

A set of assumptions based on the state of RAN2 agreements so far is listed below and used as baseline for the analysis:

· Support for LTE CA for SeNB: LTE CA principles can generally apply also to the configuration of cells of a SeNB, although whether or not it may represent a practical use case could be discussed.

· Independent schedulers: schedulers in the MeNB and in the SeNB do not exchange dynamic scheduling-related information over the Xn interface;
· PUCCH and PHICH for HARQ A/N feedback is applicable on the Uu of the SeNB;

· Cross-carrier scheduling across cells associated to different eNBs is not applicable;

· Scheduling request (D-SR or RA-SR) is applicable on the Uu of the SeNB;

· At least one cell associated to the SeNB always activated (if MAC activation/deactivation is supported).
· PUCCH: In addition to the PUCCH of the PCell associated to the MeNB, it is also assumed that the UE may be configured to perform PUCCH transmissions on the resources of at least one cell of the SeNB (as a consequence of the above assumptions related to the scheduling and dynamic information).
2.2 LTE CA R11 Definition of PCell and SCell

For LTE CA R11, the PCell is defined as “The cell, operating on the primary frequency, in which the UE either performs the initial connection establishment procedure or initiates the connection re-establishment procedure, or the cell indicated as the primary cell in the handover procedure”.
Clearly, such definition is not applicable for a cell associated to the SeNB for a UE configured with dual connectivity given that the RRC connection is established only towards the MeNB.

· The definition of PCell as specified in R11 is not applicable for any cell of the SeNB.
However, for LTE CA R11, the PCell is also characterized as the only serving cell of the UE’s configuration that supports PUCCH transmissions, RAR reception (for all types of random access procedure), RLM, RLF, PDCCH CSS monitoring, SysInfo acquisition and change monitoring, UL/DL SPS and TTI bundling. The PCell can also serve as DL timing reference and that its associated TAT is running is a pre-requisite for considering uplink transmissions for any SCell. The PCell is used to provide security inputs and upper layer system information as well as the reference for measurement configuration. The PCell is also the only serving cell that cannot be in the deactivated state.
· Some aspects specific to the definition of the PCell as specified in R11 may be needed for the SeNB, such as support for PUCCH transmissions, MSG2 reception for random access, PDCCH CSS monitoring (necessary for CBRA), DL timing reference and DL Pathloss reference and possibly also RLM.
For LTE CA R11, the SCell is defined as “A cell, operating on a secondary frequency, which may be configured once an RRC connection is established and which may be used to provide additional radio resources”.
The above definition of SCell as per R11 could be applicable to any serving cell of associated to the SeNB. However, a SCell is also characterized in that it does not support PDCCH decoding in the CSS or in that it can be deactivated.

Clearly, such definition is not suitable for the cell associated to the SeNB on which the UE may e.g. need to transmit on PUCCH, receive msg2 for random access from the SeNB and given that cross-carrier scheduling may not be performed from the PCell. 

Given the above, it appears that something between a PCell and a SCell is needed for at least one cell of the SeNB.

· Something between a PCell and a SCell is needed for at least one cell of the SeNB.
2.3 Characteristics of a “Special Cell” associated to the SeNB

It is expected that at least one cell of the UE’s configuration for the SeNB will be used to perform the following:
· PUCCH transmissions: at least required for UL HARQ feedback (likely also for D-SR, CQI/PMI/RI);

· PDCCH decoding in the Common Search Space (CSS): at least required for msg2 reception with CBRA;

· DL timing reference: required given that propagation delay is expected to differ for cells of different eNBs and frequencies;

· DL Pathloss reference: required given that the DL Pathloss estimate is expected to differ for cells of different eNBs and frequencies; 

The above is needed independently of whether or not intra-SeNB carrier aggregation is applicable in combination with dual connecitvity.

Other functions may also be applicable but require further discussions:
· RLM: may be required at least for UP architecture 1A to ensure that there is no interruption for a DRB of the SeNB in case of a loss of associated Uu connectivity;

· MAC (de)activation: if applicable to cells of a SeNB, at least one cell should remain in the activated state always for UCI transmission (including HARQ A/N feedback), random access, cross-carrier scheduling for other cells of the SeNB (if configured). Otherwise, cross-carrier scheduling across cells of different eNBs would have to be supported which would require inter-eNB coordination and timing synchronization for activation/deactivation;
· (Intra-SeNB) cross-carrier scheduling: if applicable to cells of a SeNB, it should be possible for one cell to be used for cross-carrier scheduling of all other SCells of the SeNB (similarly as for the PCell for cells of the MeNB).
Given the above, a “special cell” should be defined for a single cell of the SeNB.

Proposal 1: 
As a working assumption for further work, one cell associated to the SeNB should be defined as a special cell at least for the purpose of PUCCH configuration for D-SR and uplink control information (HARQ A/N, CQI/PMI/RI), DL timing reference, DL Pathloss reference and reception of RAR for random access for a UE configured with dual connectivity.

Proposal 2: 
As a working assumption for further work, the special cell associated to the SeNB is always activated, i.e. from the reconfiguration that adds the cell to the UE’s configuration until the UE receives a reconfiguration that removes the cell.

Proposal 3: 
As a working assumption for further work, a UE may be configured with a SCell associated to the SeNB only if a Special Cell is also configured for the concerned SeNB.

2.4 Definition of the “Special Cell” associated to the SeNB

For example, such special cell could be defined using the PUCCH resources as the main differentiator, such as:

“The cell, operating on a secondary frequency, which may be configured once an RRC connection is established, which may be used to provide additional radio resources including PUCCH resources.”
The parts “secondary frequency” and “once an RRC connection is established” excludes the cell that is already the PCell towards the MeNB, while the part “including PUCCH resources” enables a configuration where one (or more) cells (i.e. cells associated to the SeNB) may be logically associated to the special cell for D-SR and transmission of UCI. However, if it is ever decided in future release to include support for PUCCH for SCells with intra-eNB CA, the above definition may not be future-proof.
If RAN2 determines that the MAC layer should be better modeled as separate MAC entities, one for each eNB, then the presence of a secondary MC entity in the UE’s configuration for dual connectivity can instead be used as the main differentiator for the definition of the special cell associated to the SeNB. This is our preferred way forward.

For example, the special cell could named the Secondary PCell (SPCell) and be defined as:

“The cell, operating on a secondary frequency, which may be configured once an RRC connection is established, which may be used to provide additional radio resources including PUCCH resources associated with the secondary MAC entity.”
3 Conclusion

RAN2 should discuss and also agree to the following:

Proposal 1: 
As a working assumption for further work, one cell associated to the SeNB should be defined as a special cell at least for the purpose of PUCCH configuration for D-SR and uplink control information (HARQ A/N, CQI/PMI/RI), DL timing reference, DL Pathloss reference and reception of RAR for random access for a UE configured with dual connectivity.

Proposal 2: 
As a working assumption for further work, the special cell associated to the SeNB is always activated, i.e. from the reconfiguration that adds the cell to the UE’s configuration until the UE receives a reconfiguration that removes the cell.

Proposal 3: 
As a working assumption for further work, a UE may be configured with a SCell associated to the SeNB only if a Special Cell is also configured for the concerned SeNB.
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