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1
Introduction
The following framework and modelling for dual connectivity were agreed in RAN2#83bis:
· In Dual Connectivity a UE is connected to one MeNB and one SeNB
· There is need to distinguish between two groups of cells:
· MCG (Master Cell Group) associated with the MeNB
· SCG (Secondary Cell Group) associated with the SeNB
· CA is supported in the MeNB and in the SeNB, i.e. the MeNB and the SeNB may have multiple serving cells for a UE
· a TAG may only comprise cells of one eNB
· FFS whether there is one PCell in the MeNB and one in the SeNB or whether there is just one PCell per UE

We assume that at least one PCell in the MeNB is needed. In this contribution we discuss which (if any) of the Rel-10 carrier aggregation (CA) PCell functionalities also need to be defined for at least one cell in SeNB.

2
PCell functionalities in Rel-10 carrier aggregation
The functionalities provided by the primary cell (PCell) in Rel-10 CA are described in section 7.5 of 3GPP TS 36.300 [1], and can be summarized as follows:
The Primary Cell (PCell): 

-
Provides Security inputs 
-
Provides NAS mobility functions 
-
Have always Uplink and Downlink resources: Carrier frequency (FDD) or UL/DL subframes (TDD)

-
Used for PUCCH transmission 
-
Used for RRC connection re-establishment 

-
Used for Radio Link Monitoring
-
Can be changed only by Handover 
-
Cannot be deactivated
-
Cannot be cross scheduled
-
Semi-persistent resources can only be configured for the PCell

-
UE acquires system information of PCell from the Physical Broadcast Channel (PBCH)
3
On the need for PCell functionality in SeNB
Next we try to analyze one by one the functionalities provided by the PCell in Rel-10 CA, and discuss whether or not similar functionalities need to be supported by one of the cells served by the SeNB when dual connectivity is configured.

3.1
Security and NAS mobility functions
NAS mobility functions and AS security inputs are provided by the PCell in the MeNB. This can be valid for solution 1A as well, because the SeNB security may be expected to be derived by the MeNB from the keying material present at the MeNB only [2]. However, pending any further input, we could adopt the working assumption that NAS security or NAS mobility functions are not required at SeNB.
Proposal 1: There is no need to provide NAS security and NAS mobility functions in the SeNB. 
3.2
PUCCH transmission and availability of Uplink resources
Having PUCCH only configured on one cell in the SeNB presents some advantages compared to having PUCCH configured on each cell in the SeNB. For example, PUCCH transmission on one cell only typically require less MPR/A-MPR compared to PUCCH transmission on multiple cells at the same time.
Also, it seems necessary to always have at least one cell in the SeNB with available UL resources, which can be used for the transmission of:
-
UL L1 control information (PUCCH)
- 
UL U-plane data corresponding to the at least one radio bearer configured in the SeNB (U-plane architecture 1A)
- 
At least RLC status PDUs directed towards the RLC entities configured in the SeNB (U-plane architecture 3C)
Proposal 2: One cell in SeNB always has UL resources available and is configured with PUCCH resources.

3.3
Radio Link Monitoring (RLM)
Similarly as for the SCells in CA, there is no need to perform RLM on any of the cells not carrying PUCCH in the SeNB. The SeNB can monitor the radio link quality on each of its own cells, and indicate to the MeNB in case RRC reconfiguration is needed. However, for the cell carrying PUCCH it needs to be studied whether there would be benefits of having RLM configured to avoid PUCCH transmissions when the cell is in weak radio conditions.
Proposal 3a:  FFS whether RLM is performed on the cell carrying PUCCH in the SeNB. 
Proposal 3b: No RLM is needed on a cell not carrying PUCCH in the SeNB. 
3.4
RRC connection re-establishment

Since RRC is assumed to be only in MeNB, RRC connection is between UE and MeNB. This means that RRC connection is not lost even if radio connection to SeNB is lost. Therefore, there is no need to have RRC connection re-establishment in any cell under SeNB.
Proposal 4: RRC connection re-establishment is not needed in any SeNB cells.
3.5

Serving Cell changes
Since the SeNB cells are similar to SCells, even the change of cell configured with PUCCH resource in the SeNB can be done via RRC Reconfiguration. There is no need for intra-cell handover or change in the MeNB configuration.
Proposal 5: A change of the cell configured with PUCCH resources in SeNB is done via RRC Reconfiguration.
3.6
Activation/De-activation
Activation/de-activation mechanism was introduced in Rel-10 with the assumption that configuration of a SCell would be rather static and when not scheduled, UE power consumption could be further reduced by deactivating SCells. 
In case explicit activation/de-activation of cells in SeNB is deemed necessary (e.g. for consistency with earlier releases), in order to initiate data transmission on any de-activated cell in the SeNB, a MAC activation message needs to be delivered to the UE via an already activated cell. In this perspective, whether or not a cell in the SeNB always needs to be activated seems to depend on the specific U-plane architecture. 
· 1A: in this case the MeNB is not aware of the available data for transmission from/to the SeNB. Therefore having one activated cell in the SeNB seems necessary at least to transmit to the UE the MAC activation message when transmission on multiple cells is needed in the SeNB. On the other hand, it can also be left for eNB implementation to ensure that at least one cell in the SeNB is always activated. 
· 3C: in this case the MeNB is in control of the data being transmitted from/to the SeNB (especially in DL, but also in UL if it is assumed that BSR for a specific bearer are delivered to both MeNB and SeNB). Therefore it might not be necessary to have one cell always activated in the SeNB. The MAC activation message for any of the cells in the SeNB can in principle be delivered via the PCell in the MeNB.
Proposal 6: RAN2 should first discuss the need for activation/de-activation of cells in SeNB in addition to separate DRX. 

Proposal 7: In case activation/de-activation of cells in SeNB is deemed necessary, it is proposed not to mandate that at least one cell in the SeNB is always activated. In cases this is required or beneficial it can be left for eNB implementation to ensure that at least one cell in the SeNB is always activated. 
3.7
Cross-carrier scheduling

In dual connectivity, the schedulers of MeNB and SeNB are in separate locations, and non-ideal backhaul between the eNB it does not seem likely that cross-carrier scheduling between MeNB and SeNB would be beneficial. However, cross-carrier scheduling between cells in SeNB should be considered.

In Rel-10 carrier aggregation the PCell cannot be cross scheduled, while a SCell can be cross scheduled from the PCell or from other SCells (but always from single location). The main reason is that the PCell is carrying the PUCCH, and if cross-carrier scheduling was allowed on the PCell this would complicate a lot the implicit mapping from PDCCH resource elements used for the allocation of resources in downlink to PUCCH resources used for the transmission of the corresponding HARQ feedback in uplink. 
Therefore based on what discussed and proposed in Section 3.2, it seems quite straightforward that the cell in the SeNB which is configured with PUCCH resources should not be cross-carrier scheduled.

Proposal 8: The cell in the SeNB which is configured with PUCCH resources cannot be cross-carrier scheduled.
3.8
Semi-persistent scheduling (SPS)

SPS has been introduced in Release 8 specifications nearly with the only target of being used for resource allocation for VoIP traffic. During the small cell enhancement study item phase, one of the use cases used to illustrate the potential benefits of dual connectivity has been the case with VoIP traffic via macro eNB (typically the MeNB) and best effort (BE) traffic via small cell eNB (typically the SeNB). Main motivation for SPS is saving control channel capacity. In small cells, the number of users should be relatively small, and control channel capacity is not likely to be the bottleneck. 
Therefore while it should still be allowed to have SPS configuration on at least one cell (PCell) in the MeNB, it is difficult to find any relevant use case in which configuration of semi-persistent resources on at least one cell in the SeNB will bring some benefits; unless specifications of dual connectivity should be generic enough to also allow one macro eNB to be the SeNB for one UE. 
Proposal 9: Semi-persistent scheduling is not needed in the SeNB but it is FFS whether it needs to be precluded. 
3.9
Acquisition of System Information

The C-plane architecture selected for dual connectivity assumes no RRC in the SeNB. So even if the UE was required to acquire System Information of one cell in the SeNB via PBCH transmitted by the SeNB, the System Information of other cells in the SeNB would anyway need to be conveyed using RRC (i.e. via the MeNB); Moreover, the dual connectivity is configured by MeNB, and it is straight-forward to include system information in the RRC configuration message, avoiding any unnecessary delays in obtaining the system information. 
Additionally, the system information changes may need to be considered. Unless there is a reason to expect system information changes to be frequent, using Rel10 CA mechanisms seem to be sufficient. 
Proposal 10: System Information of all cells in the SeNB is delivered to the UE using RRC.
4
Conclusion
We have discussed the need of PCell functionalities in SeNB, and propose following:

Proposal 1: There is no need to provide NAS security and NAS mobility functions in the SeNB. 
Proposal 2: One cell in SeNB always has UL resources available and is configured with PUCCH resources.

Proposal 3a:  FFS whether RLM is performed on the cell carrying PUCCH in the SeNB. 

Proposal 3b: No RLM is needed on a cell not carrying PUCCH in the SeNB. 
Proposal 4: RRC connection re-establishment is not needed in any SeNB cells.
Proposal 5: A change of the cell configured with PUCCH resources in SeNB is done via RRC Reconfiguration.

Proposal 6: RAN2 should first discuss the need for activation/de-activation of cells in SeNB in addition to separate DRX. 

Proposal 7: In case activation/de-activation of cells in SeNB is deemed necessary, it is proposed not to mandate that at least one cell in the SeNB is always activated. In cases this is required or beneficial it can be left for eNB implementation to ensure that at least one cell in the SeNB is always activated. 
Proposal 8: The cell in the SeNB which is configured with PUCCH resources cannot be cross-carrier scheduled.
Proposal 9: Semi-persistent scheduling is not needed in the SeNB but it is FFS whether it needs to be precluded.

Proposal 10: System Information of all cells in the SeNB is delivered to the UE using RRC.
Based on these proposals, we conclude that the SeNB has to have one special cell containing at least PUCCH, and potentially also some other PCell functionality. However, it is not necessary to duplicate all PCell functionality for the special cell.
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