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1 Introduction
The email discussion on Carrier aggregation seems likely to agree on a concept of a serving cell and possibly additional carrier cells (instead of resources).  This document builds on these concepts.
2 Discussion
The email discussion identified security association as the primary need for the serving cell.  This concept is useful since there is a need to use the PCI for security key KeNB* and short MAC-I calculation.  
In addition, a PCI must also be used in re-establishment message.   However, none of this is really relevant while the UE is in the current cell(s) on one or more component carriers.  Nor does it really matter (depending on some architectural assumptions discussed in section x) on which of the cells is actually considered the serving cell.  For the above, the only concept provided by the serving cell is a “notation” that helps identify which of the cell is termed a serving cell.
However, it seems useful to extend the concept of the serving cell further as discussed below.  The primary drivers for the proposals below are:
1) re-use the existing models, procedures and mechanisms as much as possible (where there is no perceived significant benefit to do otherwise)

2) CCs are likely to be backward compatible carriers.  However, the discussion is still valid for non-backward compatible carriers no significant drawbacks were identified from treating them as backward compatible carriers. 

3) Define a baseline to discuss benefits of further optimisations.
2.1 Terminology

In doing this discussion paper, it was found useful to have a term to denote all the CCs that are configured to the UE and in which it could potentially be assigned resources.  As is also recommended in this document, it seems simpler to consider the additional component carrier as cells.

For the rest of the document, the terms are used as follows:

Serving cells: The cells from the component carriers which the UE is configured with and from which the UE can be assigned resources

Primary serving cell: The cell from one of the component carriers which has some special attributes.  In the email discussion, Security and NAS mobility were identified already.  This contribution identifies additional attributes.
2.2 System information reception:

It was already agreed that connected mode SIBs should be sent over each component carrier.  It would be seen unduly restrictive to have the same SIB parameters in all component carriers for example when the component carriers could be in different bands.  
Proposal 1: The SIBs in the component carriers can be different.

However, there are certain UE specific parameters (such as UE timers and constants) which are independent of component carrier.  Other examples are NAS mobility parameters (as already discussed during the email discussion).  It would then need to be specified which CC the UE uses to read these UE specific parameters.  It is proposed that 
Proposal 2: UE reads the UE specific SIB parameters from the Primary serving cell.

The complexity of allowing this is that it would mean that the specification should also clearly capture which parameters are UE specific and which ones are carrier specific.

2.3 Primary cell during initial Access
A UE establishes an RRC connection in a CC, by performing the RACH access.  This avoids ambiguities during the initial access duration and to ensure that a UE will always have a Primary serving cell from which it uses the SIB parameters (and may be other factors identified in the future).  The same is applicable also for re-establishment.  Hence it is proposed that:

Proposal 3: The CC in which the UE makes the initial RACH access for RRC connection establishment and re-establishment will be the primary serving cell.  

(Note: this may need to be made more specific if the messages 1-4 could be in different CCs.)

The UE has only one serving cell (primary) by default in the initial phase.  

Of course the network could change the primary serving cell or add additional serving cells at any time even possibly during the initial access.

However, if the serving cell change uses a HO procedure, it should be noted that the current specification does not allow HO until after security activation.  If the same principles are continued, then a primary serving cell change (and to be discussed a serving cell addition) will not be possible until after security activation.

2.4 Active mode Paging
If we use the model that the SIB in the different component carriers can be different and independent of each other, then it also follows that each CC should have it own Paging in connected mode for SIB changes and UE will need to monitor the Paging from each of the serving cells.

Proposal 4: Each CC carries Paging for SIB changes and UE is required to monitor Paging for SIB changes in each of its serving cells.

2.5 Serving cell addition and primary serving cell change
It should be possible to perform a primary serving cell change or add serving cells at any time under network control.  This could be using RRC reconfiguration procedure and possibly based on measurements.  

Proposal 5:  Serving cell addition and primary serving cell change could use the current inter-frequency HO model as the baseline.
2.6 Handover of all serving cells
During a HO involving a change of all the serving CCs, the network provides RACH resources on a target cell.  Here, either the cell in which the UE performs RACH access is the serving cell or the network provides explicit indication on which cell is the serving cell.  The benefits of having a RACH access on a target cell different from the target primary cell needs to be evaluated here and is considered FFS.

2.7 Measurements:

To allow reuse of the existing measurement model to help with serving cell change, it also seems better to model each CC as a cell.
Proposal 6: Model additional component carriers as (serving) cells. 
(Note: the proposal above is on the concept rather than on the terminology of serving/non-serving; it could just as well be Primary and secondary cells.)

2.8 Other simplifying assumptions:

This may be stating the obvious and may not have an impact on RAN2 stage 2 but from the architectural point of view, but it is proposed that:
Proposal 7: All the cells serving the UE should belong to the same eNB.

2.9 Definition of Primary serving cell

From the above discussions, the following definitions suggested at the beginning of the contribution is formalised as a proposal:

Proposal 8: Serving cells: The cells from the component carriers which the UE is configured with and from which the UE can be assigned resources

Proposal 9: Primary serving cell: The cell from one of the component carriers which has some special attributes. 

· which the UE uses for security parameter calculation, re-establishment PCI.

· Receives UE specific parameters from connected mode SIBs including NAS mobility parameters
· Is the cell in which the UE performs the RACH access for connection establishment, re-establishment [and HO (FFS)].

3 Summary and proposals
The above discussion which used the following primary criteria:
1) re-use the existing models, procedures and mechanisms as much as possible (where there is no perceived significant benefit to do otherwise)

2) CCs are likely to be backward compatible carriers.  However, the discussion is still valid for non-backward compatible extension carriers no significant drawbacks were identified from treating them as backward compatible carriers. 

3) Define a baseline to discuss benefits of further optimisations.

Makes the following proposals:

Proposal 1: The SIBs in the component carriers can be different.

Proposal 2: UE reads the UE specific SIB parameters from the Primary serving cell.

Proposal 3: The CC in which the UE makes the initial RACH access for RRC connection establishment and re-establishment will be the primary serving cell.  

Proposal 4: Each CC carries Paging for SIB changes and UE is required to monitor Paging for SIB changes in each of its serving cells.

Proposal 5:  Serving cell addition and primary serving cell change could use the current inter-frequency HO model as the baseline.
Proposal 6: Model additional component carriers as (serving) cells. 
Proposal 7: All the cells serving the UE should belong to the same eNB.

Proposal 8: Serving cells: The cells from the component carriers which the UE is configured with and from which the UE can be assigned resources

Proposal 9: Primary serving cell: The cell from one of the component carriers which has some special attributes. 

· which the UE uses for security parameter calculation, re-establishment PCI etc (FFS).

· Receives UE specific parameters from connected mode SIBs including NAS mobility parameters

· Is the cell in which the UE performs the RACH access for connection establishment, re-establishment [and HO (FFS)].

It is proposed to discuss the above and see if the above can serve as baseline assumptions for further discussions and optimisations.

It is not intended to make these firm agreements but simply an initial baseline assumption; nor is it intended to stop further discussions on optimisations.

