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1. Introduction

At the last RAN plenary meeting it was agreed that the eNB shall be the network side termination point for the RRC protocol functions that handle active mode mobility and UE measurements in LTE. Earlier it was also agreed that functions such as connection handling, security control, RAB/QoS control and idle mode mobility handling, currently handled by RRC should be terminated in the aGW. Hence, the functionality of the existing RRC protocol (in UTRAN) is split between eNB and aGW (in LTE).

It is the purpose of this contribution to discuss whether the RRC functions which should be placed in the aGW can be assimilated by NAS protocols, or will require definition of a new “Upper-RRC” protocol entity in the aGW. 
MBMS is explicitly not considered and left FFS.
2. Control Plane Functions in the eNB

2.1. MAC CP Functions

It is perceived as having been agreed that the following functions are handled by the MAC layer:

· Assignment of radio resources

· Identification and mapping of logical channels

· Scheduling

· Measurements for scheduling
2.2. RRC CP Functions
It has been agreed that the following functions shall be handled by RRC in the eNB:

· Broadcast (System Information, part of which is obtained from a central location, is RRC encoded and transmitted by the eNB.)
· Paging (Paging messages are transmitted by the eNB, but are originated from the aGW.)
· Active mode mobility handling; i.e. HO control
· Measurements for active mode mobility

3. Control Plane Functions in the aGW

3.1. “Upper-RRC” Functions
The following control plane functions have been agreed to be performed by the aGW: 
· aGW connection handling
· Security Functions

· RAB/QoS control 

· Idle mode mobility handling

· Paging (Paging is originated from the aGW.)
Below follows a discussion about the possibilities to incorporate these functions into existing protocols, and the consequences thereof.

3.1.1 aGW connection handling
Having agreed that active mode mobility and measurements are handled by the eNB and that an RRC connection only exists in LTE_Active, it seems plausible that set-up, maintenance and release of RRC connections and UE context should be managed by the eNB. It is clear, however, that part of the UE context, e.g. ‘global’ temporary ID and UE capabilities, has a much longer life-cycle than an RRC connection and would be beneficial to keep during LTE_Idle to limit over-the-air signaling. Further, this UE context is closely related to functions which have been agreed to reside in the aGW, e.g. Security Control, assignment of ‘global’ temporary IDs and SAE Bearer/QoS control. For both of these reasons it would therefore seem appropriate to acquire and manage such UE context in the aGW by means of NAS signaling. It is proposed that it be incorporated in the SM and/or MM protocols.

3.1.2 Security Control

It appears feasible to control security from NAS. NAS will anyway handle authentication and key management, and it should be possible to also add a “security mode command”-like procedure to set-up the security for the NAS signaling layer as well as for user data. The detailed procedures are FFS.

In addition to this support for control of RRC security may be required in NAS protocols, but the details are FFS.

3.1.3 RAB/QoS Control

With the agreed terminology, on different bearers in SAE/LTE, from the joint RAN2/3 and SA2 meeting, it is not clear what is meant by RAB/QoS control. This section clarifies the Ericsson view on how to handle the SAE Radio Bearer and SAE Bearer in SAE/LTE.

The SAE RBs goes between the eNB and the UE and corresponds to what used to be called RB. It has already been agreed that RB control is an RRC function and therefore SAE RB control should be regarded as an RRC function.

The signaling required to manage SAE Bearers, and their associated QoSs, is most likely similar to today’s PDP context control signaling. Therefore it is proposed to regard the SAE bearer control signaling as NAS signaling.
3.1.4 Idle Mode Mobility Handling and Paging
Efficient mobility handling is an important requirement for LTE. Establishment of UE context (containing for example: UE state, UE capabilities, QoS/SAE Bearer, security context etc.) requires a significant amount of signaling, increasing the access delays. In meeting the delay requirements, it would therefore be beneficial to maintain the UE contexts for UEs in LTE_Idle; contexts which are later used by the eNBs in LTE_Active. This should be possible to achieve by adding functionality to the NAS layer. It is therefore proposed to handle Idle Mode Mobility Management in the NAS layer and build on existing mechanisms defined for PMM_Idle, while adding enhancements like overlapping tracking areas and faster states transitions (e.g. by keeping more UE context in idle state and the use of piggy-backing of NAS messages in RRC messages). An additional layer of idle mode mobility support as provided by Rel-6 RRC is perceived as being redundant and not needed for LTE.

The content of paging messages could be generated by the aGW, however the final coding of the message can be done by RRC in the eNB. 
3.2. New Protocol or Assimilation by Existing Protocols
From the point of view of interoperability with existing 3GPP systems, it would be beneficial to limit the changes to NAS. It would also be beneficial, however, to minimize the number of protocols and protocol layers. Hence, it is suggested that the functionality associated with Upper-RRC in Section ‎3.1 be assimilated in the existing MM and SM protocols by means of extensions or enhancements. 
The resulting control plane protocol architecture is depicted in Figure 1 below.
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Figure 1: Control plane protocol architecture in LTE.
4. Proposal
It is proposed:
1. that the functions described as Upper-RRC functions above be assimilated in the NAS SM and MM protocols in the aGW, and

2. that the control plane protocol architecture described in Figure 1 be adopted for LTE and included in TR 25.813. 
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