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1. Introduction

The aim of LTE is to develop a framework for high-data-rate and packet-optimized radio access service. In order to achieve the requirement, we need to clarify initial access procedure for optimized connection mechanism. This contribution summarizes issues related to the transport channel for random access and initial access procedure.
2. Discussion
2.1 RACH
In order to progress the discussion of initial access procedure, it is better to clarify the definition of transport channels first. Currently, RACH is defined as a transport channel (FFS) in TR25.813 [1].
It is FFS whether a RACH is included. If yes, it would be characterised by the following attributes:

2.
Random Access Channel(s) (RACH) characterised by:

-
limited data field (FFS);

-
collision risk;

NOTE:
the possibility to use open loop power control depends on the physical layer solution.
However, RAN WG1 decided that non synchronized random access has no explicit message. Only the implicit message of 4 ~ 8 bits is sent with the preamble sequence for random access [2].
In RAN WG2, many companies have been considered to send the random ID and cause during random access procedure. We clarify the approach for random access as follows:
· The signature-index of preamble signatures can represent the random ID as a temporary identity and the contention resolution for UL-SCH transmission.
· The implicit message is able to send the cause or priority by using the masked signature or ASC scheme similar to Rel. 6.
In order for the efficient random access, we may transmit a few bits for the cause indication with RA burst preamble. In addition, RACH does not need to define as a transport channel because there is no functional problem in random access when it is defined as a physical channel only.
Conclusion 1: RACH channel should not be included in transport channels and defined as a physical channel.
2.2 Initial random access procedure
To reduce C-plane latency, we propose that the initial random access procedure should be terminated at the MAC layer not the RRC layer. 
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Figure 1. Initial random access procedure

Figure 1 shows the initial random access procedure based on our assumption, and the meaning is as follows: 

1. The UE RRC initiates initial access procedure.
2. The UE MAC initiates the operation of the random access procedure on physical layer. 
3. The UE PHY transmits RA burst preamble with implicit message to present cause (or priority). 

4. The eNB PHY receives the RA burst preamble and send its information to the MAC. 
5. The eNB MAC allocates MAC ID and UL RB (Resource Block) for access grant. The MAC ID is an identity for scheduling and L1/L2 control signaling.
6. The eNB PHY transmits the access grant message to the UE.
7. The UE PHY sends signaling information for access grant to the UE MAC. 
8. The UE MAC receives the information and keeps the MAC ID for SCH handling.
According to TR25.813 [1], the C-RNTI is a unique UE identifier at the cell level and is allocated by RRC. Also, it is assumed that this identity is used for scheduling unless the cost would turn out to be too high and the introduction of a separate MAC identity would be required.
We introduce MAC ID that is the identifier for scheduling in L1/L2 signaling. The MAC ID could provide the following benefits;
· Random access procedure is terminated at the MAC layer for optimal signaling.
· The radio resources for L1/L2 signaling are compact and efficient.
· The RRC state transits from RRC_IDLE to RRC_CONNECTED without transient state, because the C-RNTI allocates at almost the same time when LTE state transits from LTE_IDLE to LTE_ACTIVE.
Conclusion 2: E-UTRA should use MAC ID for efficient L1/L2 control signaling.

Conclusion 3: Random access procedure should be terminated at the MAC layer not the RRC layer.

2.3 Access grant message
The eNB transmits the access grant message after the reception of RA burst preamble from UE. The access grant message may include ID, MAC ID, UL RB allocation, and L1 information. 
· The ID is derived from the preamble signature and the ID is used to handle the contention resolution for random access.

· The UL RB information is used to address the scheduled radio resource on UL-SCH to transmit UL packet data (i.e. RRC connection messages) after preamble transmission.
· The L1 information means timing advance, power offset, and frequency offset.
Currently in RAN1 discussion, the radio resources for L1/L2 signaling are limited to 2 symbol duration in one TTI. The resources are not small in terms of signaling overhead and the signaling resource does not consider the access grant message. So, we propose to transmit the access grant message on DL-SCH.

The access grant message is able to consist of the information elements because the information for access grant message is configured by the fixed parameters such as ID, MAC ID, UL RB, and TA information. In addition, we have to consider NACK response for the RA burst preamble in order to avoid the unnecessary delay on the C-plane and to reduce the probability of subsequent contention between RA burst [3].
Conclusion 4: The access grant message includes ID(for contention resolution), MAC ID, UL RB allocation, and L1 information.
Conclusion 5: The access grant message is transmitted on DL-SCH i.e. using the information elements.

Conclusion 6: The NACK response for RA preamble is transmitted with access grant message.

3. Conclusion
Our proposals are summarized as follows:
1. RACH channel should not be included in transport channels and defined as a physical channel.

2. E-UTRA should use MAC ID for efficient L1/L2 control signaling.

3. Random access procedure should be terminated at the MAC layer not the RRC layer.

4. The access grant message includes ID(for contention resolution), MAC ID, UL RB allocation information, and L1 information.
5. The access grant message configured by the information elements is transmitted on DL-SCH

6. NACK response for RA preamble is transmitted with access grant message.
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