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Preface

This paper discusses the distribution of RRC functionality for the architectural proposal with a centralised E-UTRAN C-plane entity. 

Looking at the current RRC  from UTRAN, those functions can be broken down into two categories and located respectively: 

· Functions which clearly have a local, single site/intra-cell  relation will be placed at eNodeB

· Functions which have a clear benefit from having a wider view of the network and having visibility of inter-cell relations, and in order to avoid unnecessary Node B processing, will be placed in centralized co-ordinating RRM entity.

· The UE for UE-located functions 

Discussion

In [1] we saw the split of RRC into the upper and lower RRC as shown in figure 1 below.  However, one of the outstanding points was which of the RRC functions are in “upper” RRC and “lower” RRC.
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Figure 1.  Functional split

Those functions which are more suited to the single site/cell view are:

· Control of requested QoS 
As already proofed with HSDPA and HSUPA the instantaneous allocation/scheduling of necessary resources on shared channel is best done as close as possible to the physical layer when it comes to delay and guaranteed bitrate. 
· Outer loop power control (FFS if needed)
Will gain advantage from fast interaction with HARQ function
· Arbitration of radio resources (intra cell)
The shared channel concept provides a rather simple arbitration of homogenous resources
· Timing advance (FFS if needed)
Information is provided by L1 anyway – so no need to loop it over a node above E-Node B

· UE measurement reporting (for link adaptation)
Link adaptation will be provided by MAC and directly interact with other E-Node B based RRC functions e.g.  control of requested QoS and Outer loop power control.
· Routing of higher layer PDUs
C-plane PDUs will be directed to site/cell specific higher layers in the e-Node B itself (those where there's no need for integrity protection/ciphering) respectively to the co-ordinating RRM function.

Note: U-plane PDUs will be directed to the upper u-plane node from MAC  
These functions above should be placed in the lower RRC to ensure they respond quickly and accurately to the ongoing radio conditions, and gain no benefit from being located in a higher node – indeed some will suffer a detrimental effect such as OLPC and radio resource arbitration.  
The remaining functions below will all be placed in the upper RRC – either for reasons of the wider view of the network environment, or because of security requirements from SA3 (FFS).

· Broadcast of information 
Even if transmission on L1 will be provided by E-NodeBs it is advantageous to have information be administered in one place and updated from a central function.  
· Management of an RRC connection between the UE and UTRAN
We consider integrity protection/ciphering as partly necessary for this function e.g. assignment of dedicated identifiers should be ciphered to avoid possible tracking of UEs (FFS – SA3 to check the requirements). 
· Management of the radio bearers (FFS – depending on bearer concept). 
· RRC connection mobility functions
We consider integrity protection/ciphering as necessary for this function e.g. to avoid possible tracking of UE  (FFS – SA3 to check the requirements).
· UE measurement reporting (for inter-cell mobility) and control of the reporting
We consider integrity protection/ciphering as necessary for this function e.g. to avoid possible tracking of UE (FFS – SA3 to check the requirements).
· Arbitration of radio resources/Load control (inter-cell)
· Control of ciphering 
We consider integrity protection as necessary for this function (FFS – SA3 to check the requirements).
· RRC message integrity protection
· Paging 
· MBMS control

Additionally, the following functions are located in the UE
· Initial cell selection and cell re-selection

Conclusion
We propose to include the text proposal below into the TR.
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5.4.x
RRC functions

The Radio Resource Control (RRC) layer handles the control plane signalling of Layer 3 between the UEs and evolved UTRAN. The RRC performs the following functions:
-
Broadcast of information provided by the non-access stratum (Core Network). The RRC layer performs system information broadcasting from the network to all UEs.

-
Broadcast of information related to the access stratum. The RRC layer performs system information broadcasting from the network to all UEs.

Management of an RRC connection between the UE and UTRAN
Establishment, re-establishment, maintenance and release of an RRC connection.
-
Management of the radio bearers (FFS – depending on bearer concept) 
Establishment, reconfiguration and release of radio bearers
-
UE measurement reporting (for inter-cell mobility) and control of the reporting,

-
UE measurement reporting for link adaptation 
This function ensures fast feed-back to intra-cell arbitration.
-
Arbitration of radio resources (intra-cell)
This function shall ensure the optimum usage of radio resources in the intra-cell case.
-
Arbitration of radio resources/Load control (inter-cell)
This function shall ensure the optimum usage of radio resources in the inter-cell case.
-
Paging
The RRC layer can broadcast paging information from the network to selected UEs. Higher layers on the network side can request paging.
-
Routing of higher layer PDUs. This function performs at the UE side routing of higher layer PDUs to the correct higher layer entity, at the E-UTRAN side to the correct upper node.

-
Control of requested QoS
This function shall ensure that the QoS requested for a particular service can be met.

-
Outer loop power control (FFS if needed)
Function is FFS.
-
Control of ciphering
The RRC layer provides procedures for setting of ciphering (on/off) between the UE and UTRAN.

-
RRC message integrity protection

-
RRC connection mobility functions
The RRC layer performs evaluation, decision and execution related to RRC connection mobility during an established RRC connection.

-
Timing advance control ´(FFS if needed)
The RRC controls the operation of timing advance.
-
MBMS control
The RRC controls the operation of MBMS point-to-point and point-to-multipoint radio bearers.

-
Initial cell selection and re-selection
Selection of the most suitable cell based on measurements and cell selection criteria.

The following functions are placed in the lower RRC entity to ensure they respond quickly and accurately to the ongoing radio conditions
· -
Control of requested QoS, Outer loop power control, Arbitration of radio resources (intra cell), Timing advance, UE measurement reporting for link adaptation, Routing of higher layer PDUs
The following functions are placed in the upper RRC entity  – either for the wider view of the network environment, or because of security requirements from SA3 (FFS)

· -
Broadcast of information, management of an RRC connection between the UE and UTRAN, management of the radio bearers (FFS – depending on bearer concept), RRC connection mobility functions, UE measurement reporting (for inter-cell mobility) and control of the reporting, Arbitration of radio resources/Load control (inter-cell) , Control of ciphering, Paging, RRC message integrity protection, MBMS control

Additionally, the following functions are located in the UE

· -
Initial cell selection and cell re-selection
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