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1. Introduction
In this paper, we propose to create default SRB for initial access for supporting the segmentation and reassembly of the initial RRC messages such as RRC CONNECTION REQUEST.
2. Discussion

For the initial access, there are two approaches to access the network, 1 step and 2 step [1].
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Figure 1. Two approaches, one step(left) and two step (right) for non-synchronized access
In 1 step approach, the UE sends the preamble to the network. Then the eNB informs the UL data resource allocation in the response to the preamble. Then the UE directly transmits the initial RRC message such as RRC CONNECTION REQUEST to the eNB. The size of this message may be variable according to the content. But the eNB can not exactly know how many bits are required for the message. In many cases, the eNB may allocate the uplink resource based on minimum size or average size of the expected message not to waste uplink radio resources. This means that there may be a lot of occasion in which the messages that UE tries to send does not fit into the radio resources assigned by eNB. Accordingly, the initial RRC message has to be divided into several pieces. This can be shown in figure 2. In this case, a segmentation function is needed in the UE and a reassembly function is needed in the eNB.
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Figure 2. Example of segmented initial RRC message, e.g., RRC CONNECTION REQUEST.
In 2 step approach, the UE sends the SR(Scheduling Request) to the network prior to transmission of the initial RRC messages such as RRC CONNECTION REQUEST. After receiving scheduling request in which information about how many bits are in the UE is included, the eNB will allocate uplink resource for UL data in the response to the SR. Then the UE can transmit the initial RRC message to the eNB. However, when the UE sends the SR to the eNB, if the granularity of radio resource is not fine enough, there may be a possibility that padding should be included because scheduling request alone can not entirely fill the assigned radio resource for SR.
To enhance radio efficiency, it’s better to eliminate padding as much as possible when there is data or message to send.. Therefore, it is proposed that if there is remaining spaces in the radio resource that is assigned for SR, the remaining space is filled with pending initial RRC message
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Figure 3. Example of combined the RR and the part of initial RRC message

Thus, it is proposed that segmentation and reassembly functionality should be supported even for the initial RRC message. In fact, in the legacy UMTS, RRC CONNECTION REQUEST message is transmitted on TM mode using SRB0. Though it seems reasonable considering that the message has to be transmitted over RACH in UMTS, in LTE even initial RRC message can be transmitted over robust channel using HARQ, making different approach possible. Moreover, if segmentation of the initial RRC message is applied, it is also beneficial to extend the cell coverage because there is no need for the UE to send big message all at once. This will be especially useful if initial RRC message has to include all the information such as security parameter, capability information, neighboring cell measurement information and NAS messages. The exact parameter for default SRB can either be specified in the specification or broadcast over system information.
3. Conclusion

We discussed the transmission of initial RRC message for initial access and addressed the need for segmentation and assembly of this message.
Therefore we propose the default SRB for initial access with support for segmentation and reassembly.

4. Reference
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