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1. Introduction

This contribution provides an overview and overall description of radio interface architecture for evolved UTRA and UTRAN.

2. Discussion
Most of participating companies have proposed to reduce the number of nodes in network architectural view point to meet requirements [1] discussed in previous LTE meeting.

One of major suggestions is about the architecture in which the core network node including gateway function (e.g. GGSN+, possibly separated into logically U-Plane Agent and C-Plane Agent)  directly connected to Node-B+. We consider this architecture as a feasible and efficient way for the evolved RAN, and will discuss the radio interface architecture on the basis of that in this contribution.

ETRI considers that one of the key purposes of the RAN2 is optimization of signalling and functionality. As shown in Figure 1, we believe that an optimized Node-B+ having consolidated functionalities compared to the conventional Node-B is required.

2. 1 Overall description
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Figure 1: Radio Interface protocol architecture
· The radio interface is layered into three protocol layers:
· N-RRC (L3): contains Node-B+ specific RRC functions;
· MAC+ (L2): contains conventional MAC functions, and absorbs most of RLC functions and possibly RRC functions in 3GPP Rel. 6

· PHY (L1): physical layer for LTE;
2.2 Protocol architecture
a) U-Plane
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Figure 2: U-Plane protocols

· Key features of the suggested U-plane protocol architecture are as follow:

· Fundamentally, only PDCP(+) PDUs can be transferred between Node-B+ and U-Plane Agent.
· After a PDCP(+) PDU is passed from U-Plane Agent to a Node-B+, Node-B+ should take a charge of its transfer until making a decision on either successful transmission or failure. 

· MAC+ sends U-plane agent a completely assembled PDCP(+) PDU.

· With this feature, overhead caused by frequent data transmission between legacy Node-Bs and RNC and the corresponding C-plane signalling overhead can be reduced.

· Intra Node-B+ macro diversity is obviously supported. Macro diversity between Node-B+s can be supported and handled at upper nodes

· Since MAC+ is designed to include key functions of conventional RLC, it is possible to discuss functional optimization such as rearrangement and elimination of functions.

· For example, to cope with radio channel variation efficiently, the conventional functions of RLC can be relocated or modified to support schemes closely coupled with PHY such as AMC or power allocation.

· It is desired for RLC segmentation function to be able to segment data in accordance with the AMC option which determines the amount of data to be transmitted adaptively to the changing radio channel condition. As a consequence, it may result in reduction of the header size, reduction of packet processing latency, and effective ARQ handling. (PDCP functional optimization should also be discussed in the future.)

· Detailed functions of PDCP(+) are dependent on various factors such as agreements on requirements for macro diversity.

 b) C-Plane

· Key features of the C-plane protocol architecture are as follow

· The overall viewpoint on the C-plane architecture is almost identical to that of Samsung’s contribution proposed at joint-meeting in May, Athens [3].

· It is possible to divide RRC+ into two functional parts, N-RRC (Node-B+ specific RRC) and C-RRC (Core network specific RRC).

· RRC+ controls the operation of MBMS point-to-point or point-to-multipoint radio bearers.

· The structure can reduce signalling overhead from/to upper layers by executing Node-B+ specific functions at N-RRC.

· Since most functions of legacy RLC and RRC are performed at Node-B+, C-plane latency due to the signalling overhead between inter-layers can be reduced.
· This structure is able to tackle radio resource variation efficienctly by executing related functions such as radio resource management and QoS scheduler at a Node-B+ (C-plane optimization). As a result, some dynamic control functions of the conventional RRC can be also implemented in MAC+.
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Figure 3: C-Plane protocols
2.3. Logical and transport channels

 Desired transport channels and their mapping to logical channels are shown in Figure 4, 5. 
a) Logical channels

· BCCH (Broadcast Control Channel)
· PCCH (Paging Control Channel) 

· MTCH (MBMS point-to-multipoint Traffic Channel)
· MCCH (MBMS point-to-multipoint Control Channel)
· MSCH (MBMS point-to-multipoint Scheduling Channel)
· DTCH (Dedicated Traffic Channel)
· DCCH (Dedicated Control Channel)
· CTCH (Common Traffic Channel)
· CCCH (Common Control Channel)
b) Transport channels
· BCH (Broadcast Channel)
· PCH  (Paging Channel)
· MCH  (MBMS point-to-multipoint Channel)
· FACH (Forward Access Channel)
· STCH (Shared Traffic Channel)
· RACH (Random Access Channel)
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Figure 4: Logical and transport channel mappings (UTRAN-side)
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Figure 5: Logical and transport channel mappings (UE-side)

2.4 Desired functions and issues for optimization

a) Desired functions

Some desired functions expected to be existed in MAC+ and N-RRC are described, although they are not a completely set of required functions of MAC+ and N-RRC. 

· N-RRC

N-RRC includes functions for the Node-B+ specific RRM, control of requested QoS. More detail functional split between N-RRC and C-RRC should be discussed in accordance with macro diversity and QoS provisioning in Node-B+. Providing security is FFS.
· MAC+

The MAC+ includes most of RLC and MAC functions of 3GPP Release 6.
The desired functions of MAC+ are listed as follow (Blue texts reflect new and modified features.):
· Mapping between logical channels and transport channels.
· Packet scheduling.
· Identification of UEs on common transport channels. When a particular UE is addressed on a common downlink channel, i.e., FACH, or when a UE is using the RACH, there is a need for inband identification of the UE. Since the MAC+ layer handles the access to, and multiplexing onto, the transport channels, the identification functionality is naturally also placed in MAC+.
· Multiplexing /demultiplexing of upper layer PDUs into/from transport blocks delivered to/form the physical layer on common transport channels.
· Multiplexing /demultiplexing of upper layer PDUs into/from transport block sets delivered to/form the physical layer on shared transport channels.
· Traffic volume measurement.
· Control of MAC+ specific UE states. This function may facilitate the efficient use of STCH with respect to radio resource.
· Transport channel type switching. Execution of the switching between common and dedicated transport channels. A switching decision is derived by the scheduler in MAC+ or N-RRC [FFS].
· Access Service Class selection for RACH. [FFS]
· HARQ functionality for shared transport channels.
· Segmentation and reassembly.
· Concatenation.
· Padding.
· Transfer of user data. This function is used for conveyance of data between users of MAC+ services. MAC+ supports acknowledged, unacknowledged and transparent data transfer. QoS setting controls transfer of user data.
· Error correction. This function provides error correction by retransmission for the acknowledged data transfers.
· In-sequence delivery of upper layer PDUs. This function preserves the order of upper layer PDUs that were submitted for transfer by MAC+ using the acknowledged data transfer service. If this function is not used, out-of-sequence delivery is provided. In case of macro-diversity case, in-sequence delivery may not be necessary, this case is FFS.
· Duplicate Detection. This function detects duplicated received MAC+ PDUs and ensures that the resultant upper layer PDU is delivered only once to the upper layer.
· Flow control. This function allows an RLC receiver to control the rate at which the peer RLC transmitting entity may send information.
· Sequence number check. This function is used in unacknowledged mode and guarantees the integrity of reassembled PDUs and provides a mechanism for the detection of corrupted MAC+ SDUs through checking sequence number in MAC+ PDUs when they are reassembled into a RLC SDU. A corrupted MAC+ SDU will be discarded.
· Protocol error detection and recovery. This function detects and recovers from errors in the operation of the MAC+ protocol.
· Ciphering. [FFS]
· SDU discard. This function allows the transmitter of MAC+ to discharge MAC+ SDU from the buffer.
b) Issues for optimization
· It is necessary for MAC+ scheduler to allocate available resources adaptively for efficient use of radio resources while supporting QoS.

· Retransmission mechanism should be carefully designed in conjunction with HARQ.
· Macro diversity should be discussed.

· Others

· Security and identification. 

3. Conclusion

· Node-B+ should have less dependency on upper nodes in terms of radio resource control as compared to the legacy Node-B, and handle most radio-related functions within it.

· Most of legacy RLC and MAC functions should be supported in the proposed MAC+.
· We believe that macro diversity should not be excluded when designing radio interface protocol architecture.
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