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1 Introduction
During RAN2#84 [1], it was agreed to define a special cell associated with the SeNB for a UE with dual connectivity, which cell is configured with uplink and with PUCCH resources. The special cell cannot be cross-carrier scheduled and may potentially support other functionality typically associated to a PCell. Such functionality, including RLM, was left FFS. It was further agreed that RLM is not needed for a cell associated to the SeNB that is not configured with PUCCH resources. It was also agreed that there is no need to provide NAS security or NAS mobility functions for the SeNB.

Furthermore, it was agreed to model dual connectivity at the MAC layer using separate entities and that MAC activation/deactivation is supported for the SCG by control signalling received from the SeNB only [2].

This contribution further discusses possible definitions for the special cell associated to the SeNB.

2 LTE CA R11 Definition of PCell and SCell
LTE CA R11 PCell

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.
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 TAT associated to the TAG of the PCell must be running as a pre-requisite for 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.
LTE CA R11 SCell

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, which are aspects that are not compatible with the current agreements on the definition of the special cell.

More specifically, the special cell will support PUCCH and CBRA in the uplink, as well as msg2 reception from the SeNB in the downlink for the random access procedure.

Clearly, the definition of the SCell is not thus suitable for the special cell associated to the SeNB.

Given the above, it appears that a new definition is needed for the special cell of the SeNB.

3 Definition of the “Special Cell” associated to the SCG

As discussed in [3], it is expected that the special cell of the SCG 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 delays differ for cells of different eNBs and frequencies;

· DL Pathloss reference: required given that the pathloss differs for cells of different eNBs and frequencies; 
· (Intra-SeNB) cross-carrier scheduling: it is expected that the special cell may be used for cross-carrier scheduling of (possibly all) other SCells of the SCG (similarly as for the PCell for cells of the MeNB).

· MAC (de)activation: at least one cell should remain in the activated state always for MAC activation/deactivation signaling, for UCI transmission (including HARQ A/N feedback), random access, cross-carrier scheduling for other cells of the SCG (if configured);

Other functions may also be applicable but require a separate discussion:

· 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;
3.1 Definition based on Support for PUCCH Resources
The special cell could be defined using the PUCCH resources as the main differentiator assuming that at most one cell per MAC entity can support PUCCH resources.

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.”
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 SCG) 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.
3.2 Definition based on the Configuration of a Secondary MAC entity

Alternatively, given that RAN2 has agreed to model the MAC layer using separate MAC entities for the MCG and the SCG, the main differentiator for the definition of the special cell could be the presence of a secondary MAC entity in the UE’s configuration for dual connectivity.
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.”

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 either.

3.3 Definition based on Configuration and Activation State
Alternatively, as discussed in [3] there is a need to ensure that at least one cell of the SCG is always in the activated state. Our view is that such requirement should apply (only) to the special cell, i.e. deactivation should not be supported for the special cell of the SCG. This may then be used as the main differentiator for the definition of the special cell.

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, which is always present and activated for a Secondary Cell Group /// the secondary MAC entity.”

With the above definition, if it is ever decided in future release to include support for PUCCH for SCells with intra-eNB CA, the above definition would not conflict with such modification.This is our preferred way forward.
4 Conclusion

RAN2 should take the above in consideration when discussing the definition of the special cell.
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