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1 Introduction
Currently in RAN2 RRC Connection Setup procedure is discussed mainly in the context of random access procedure. Only impacts on the control plane procedure due to the possible size limitation of the “message 3” has been discussed. The overall procedure has not been discussed very well, taking into account the core network behaviour.
In this document, we try to look at possible scenarios for RRC Connection Setup procedure and try to highlight issues with regard to the establishment of signalling radio bearer(s).
2 Discussions
The following figure shows a baseline RRC Connection Procedure. It can be seen that it depicts the “service request” scenario where user plane radio bearers are activated after the procedure completes. It should be noted that in the baseline procedure the current assumption is that the initial NAS message is included in (or concatenated with) RRC Connection Request message and forwarded by the serving eNB to the Evolved Packet Core.

In the following sections, we discuss different scenarios that cannot be covered by the baseline procedure.
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Figure-1: Baseline RRC Connection Setup procedure

2.1 Size limitation for “message 3”
It has been discussed that there is the case that the initial NAS message can not be sent together with RRC Connection Request message due to the limitation of “message 3”. In this case the NAS message needs to be transmitted with a separate uplink resources.
One question raised here is how the NAS message is scheduled in the uplink. It is expect that the UE is in a poor C/I situation in this case and therefore it would make sense to use RLC-AM or UM (i.e. providing segmentation) for the transmission of the NAS message. In order to facilitate it, the Contention Resolution message would need to have the function of signalling radio bearer establishment, at which the UE enters the normal MAC scheduling behaviour. The establishment of user plane radio bearers is done following the Connection Setup from the Evolved Packet Core on S1 interface.

The SRB establishment at the contention resolution can be made optional since the serving eNB is in principle aware of whether the initial NAS message was included in the RRC Connection Request.
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Figure-2: Size limitation of “message 3”
2.2 Re-authentication at RRC Connection Setup

There are cases that re-authentication during RRC Connection Setup procedure is necessary. In this case the serving eNB receives a NAS message transfer over S1 as opposed to Connection Setup in the normal case.

Since the authentication procedure requires the uplink response message, the UE will need to have corresponding uplink resource. More importantly, user plane data should not be transferred before the authentication procedure completes. If we assume the Contention Resolution message did not activated signalling radio bearer, the downlink NAS direct transfer message has to have the ability to establish signalling radio bearers.
In the figure below it is shown that the SRB establishment is triggered by the reception of Authentication Request by the serving eNB.
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Figure-3: Re-authentication at RRC Connection Setup
2.3 “Signalling-only” RRC connection

It is true that there are procedures only requiring control plane signalling. However the current working assumption seems that the default IP access bearer is always activated whenever the RRC level connection is active. Indeed, in [1] it is shown that user plane data transfer is activated at the attach procedure. This addresses the service layer related signalling (e.g. IMS, SIP) that may happen at the same time.
The following figure shows a simplified version of the Attach procedure.
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Figure-4: Attach procedure
It can be seen that the signalling flow above is actually in line with the baseline procedure shown in the figure-1. Our view is that this baseline flow is generic to Attach, Tracking Area Update and Service Request procedures. Therefore signalling only procedures do not affect the basic shape of RRC Connection Setup procedure.

3 Summary
In the previous sections, it was shown that there are cases where only signalling radio bearers should be activated before user plane data transfer. This is similar to the WCDMA system in which RRC Connection Setup procedure only establishes SRBs and it is followed by RB SETUP procedure.
Our view is that E-UTRAN should support the same mechanism, while allowing fast setup of user plane radio bearers in normal cases. There seem to be two options for this.

· To always activate SRBs at the time of contention resolution

Or

· To make it optional for the serving eNB to activate SRBs at the time of contention resolution, and;
· To have a mechanism to activate SRBs at the reception of a NAS message over S1
4 Conclusion
We studied possible scenarios for RRC Connection Setup procedure and highlighted issues with regard to the establishment of signalling radio bearer(s). We propose that RAN2 discuss these issues and agree on principles for SRB establishment at RRC Connection Setup procedure.
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