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1
Introduction

The location of what is currently considered RRC functionality within the eUTRAN is currently open. At WG2#50 the possibility of separating RRC into two components, lower RRC and upper RRC, was raised with the intention that lower RRC is located in the BS and upper RRC is located in the aGW.

It is proposed to place as much existing RRC functionality as possible into lower RRC in order to reduce signalling latency and enable RRC signalling to be terminated at a single point in the network.

Because the functionality that is required in the aGW is limited it is questioned whether upper RRC could be considered to be NAS functionality thereby reducing the number of signalling relations between the BS and the aGW. 

2
Discussion

The adoption of a two node, BS and aGW, architecture together with a desire to place radio control procedures near to the air interface and the decision to locate PDCP/ user plane ciphering in the aGW has resulted in a migration of functions that used to reside in UTRAN to the aGW.

It is proposed here that most RRC functions can be located in the BS and in particular the BS can terminate all RRC signalling exchanged with a UE. This simplifies security with only one RRC integrity protection function existing in the LTE for each UE at any point in time.

To enable the administration of PDCP, user plane encryption, BS security functions and BS/UE bearer configuration some functionality that could be regarded as access network or RRC is required in the aGW and this could be assigned to what is currently labelled “upper RRC”. 

2.1 Access network related functions in BS (lower RRC)
At WG2#50 a set of functions to be completed by RRC were identified. Analysis of these functions suggests that the majority can be located within the BS as is summarised in the following table. References in the aGW column relate to functions described in section 2.2.

	Fn
	BS
	aGW

	Broadcast of System Information
	(
	-

	Paging
	(
	2

	Establishment, maintenance and release of RRC Connection
	(
	1, 3

	Allocation of temporary identifiers
	(
	-

	Configuration of radio resources for RRC connection
	(
	-

	Security for Integrity Protection.
	(
	3

	Establishment, release and maintenance of ptp radio bearers
	(
	1, 3

	UE measurement reporting and control for inter-cell and inter-RAT
	(
	

	Inter-cell handover.
	(
	3

	Notification for multicast/broadcast services.
	(
	-

	Establishment, release and maintenance of MBMS bearers
	(
	4

	QoS functions
	(
	1

	UE measurement reporting and control of reporting
	(
	-

	NAS direct transfer (ffs)
	(
	-


2.2 Access network related functions in the aGW (upper RRC and E-UTRAN network functions ~ RANAP)
It is suggested that the functionality that is required to be present in the aGW because the PDCP is located in the aGW and because the aGW acts as a store for BS related UE contexts during periods in idle mode are limited in scope and do not implicitly resemble radio resource control functions.

The control of PDCP and UP ciphering, as migrated to the aGW should be controlled by the layer that controls the SAE bearer service (aka PDP context). The way the respective control information is conveyed towards the UE is not completely clear, but according to principles already agreed in RAN WGs and captured in TR 23.882 §7.14 (v0.10.0) it is piggy-packed on RRC and conveyed transparently without processing in the BS.

It is thought that the following functions that in UMTS would be regarded as being in the access network will be required in the aGW:

1. PDCP and user plane/ NAS security management: 

A function that establishes/removes/modifies the PDCP and encryption/decryption functions for each SAE bearer service (aka PDP Context) and the integrity protection/ encryption/ decryption function for NAS.

The function would be triggered by NAS when the UE attaches to the network and when additional PDP contexts are established.

The flows between the aGW and the BS are established by network functions similar to RANAP, transfering the radio bearer QoS requirements to the BS when SAE Bearer Services are established or the UE moves from Idle to Active. Release can be either triggered by RRC in the BS or by “RANAP” in the aGW.

2. Paging in Idle state for incoming data:

If incoming data is detected at the aGW for an idle state UE, the data is buffered until paging towards the UE has succeeded.

3. RRC security and UE context storage for idle state:

A function that transfers RRC security keys and, possibly counter status, and UE context information, such as UE capability, to the BS on RRC connection set-up following UE transition from the detached or idle states. The function may also be required to transfer RRC security keys to a target BS because of inter BS handover.

An additional function that could be considered is:

4.
A function that co-ordinates the resources used in neighbour cells for MBMS transmissions when soft combining is to be used.

2.3 Classifying aGW functions as Upper RRC or NAS

It is suggested that, with the possible exception of 4, it is possible to consider that the functions that have been identified in 2.2 could be classified either as being part of the AS (upper RRC) or as part of the NAS. 

Placing the functions in NAS would provide a clean layered C-plane protocol architecture, with RRC confined to the BS. Communications with the BS would be via the aGW – BS, NAS-AS interface. Communications with the UE would be via NAS level signalling e.g. PDCP parameters would move to NAS level bearer configuration.

There is clear precedence for placing this functionality outside of RRC protocols since in GERAN the ciphering and HC are controlled by LLC and SNDCP respectively, and it is not considered a strong argument to retain an artificial upper and lower RRC protocol for purely historical reasons.

It is also clear from the SAE architecture figure in 23.882 that the aGW (MME/UPE) is a CN entity and it makes no sense to place RRC protocols in a CN entity.

It is proposed to abandon the distinction between upper and lower RRC and speak of NAS for the time being if functions in the aGW are meant.
3.
Conclusions

It is proposed that RAN2 discuss the content of this paper and conclude that RRC shall only be present in the BS, with either NAS or some other protocol, being responsible for the functions that are identified in 2.2 above,. 

