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1 Introduction

SA2 and RAN2 have decided that for UP based data transfers a possibility to suspend an RRC connection to be resumed at a later time will be introduced in Rel-13 to reduce signalling due to state transitions. The user plane based solution reduces signalling overhead of any type of traffic independent of the payload size. Signalling is reduced over both Uu and S1 interfaces. 

At RAN2#92 it was agreed that
· If the resume procedure fails, e.g. if the AS context is not present, we assume that the UE initiates connection setup. It is FFS if this is done in an optimized way or not. 
In this contribution we discuss and propose handling for cases when a connection cannot be resumed, or, the network for other reason considers that a new connection is needed.

2 RRC Connection Suspend and Resume

The RRC Connection Suspend/Resume solution was described in [1]

 REF _Ref439904093 \r \h 
[2][3]. General procedural aspects of RRC connection suspend and resume are discussed in [4], security aspects in [5] and aspects regarding details of the identifier to be used to access the stored context in [6].
2.1 Fallback to Connection Setup

If a UE requests to resume the RRC connection and the AS information cannot be obtained in the eNB or the eNB for other reason considers that a new connection is needed, a new connection needs to be established. 
Two approaches which are envisioned to establish a new connection are:
Alt#1: Fallback to RRCConnectionSetup message in response to the resume request (Solution 18 [1]); Figure 1
Alt#2: Fallback to legacy connection establishment from RRC_IDLE without stored context; Figure 1
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Figure 1: RRC Connection resume with fallback to: Alt#1) RRCConnectionSetup; and, Alt#2) legacy RRC Connection establishment from RRC_IDLE state.
In ALT#1 a new connection is established by sending/receiving an RRCConnectionSetup message in response to the connection resume request. The UE would then proceed to send a NAS Service Request message in the RRCConnectionSetupComplete message.
This approach has the benefits of:

· no additional signalling for rejecting the resume request

· no need for another random access procedure

· no additional delay due to reject signalling, timers and new random access.

In ALT#2 a new connection is established by rejecting the resume request, releasing the connection (without storing the context) and relying on NAS to trigger a new access attempt; this time from IDLE without stored context. This approach has a number of drawbacks:

· additional signalling for rejecting the resume request

· need to perform another random access procedure, which would be particularly troublesome when load is high
· additional delay due to reject signalling, timers and new random access
As can be seen in the above, it is highly desirable to base the establishment of a new connection as much as possible on the already transmitted resume request to avoid extra signalling and random access load when a connection cannot be resumed. With fallback to legacy connection establishment from RRC_IDLE state the intended signalling reduction with solution 18 would not be achieved; on the contrary, signalling would actually increase compared to legacy LTE.

Therefore, to achieve the intended signalling reduction with solution 18, fallback to connection setup (without reject, NAS retry and new random access) is needed. That is, it should be possible to send the RRCConnectionSetup message in response to the RRC connection resume request; Figure 8.
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Figure 8: RRC connection resume with fallback to connection setup

Proposal 1 The resume procedure can fall back to connection setup (ie., RRCConnectionSetup in Msg4 and NAS Service Request in Msg5) in response to a resume Request.
3 Conclusion

The objective of the RRC connection suspend and resume solution for UP based data transfer is to reduce the signaling overhead required for UE state transition from IDLE to CONNECTED state. Based on the discussion and observations in Clause 2, we conclude that support for fallback to sending/receiving the RRCConnectionSetup message in response to the resume should be provided. We therefore propose to agree that:
Proposal 1
The resume procedure can fall back to connection setup (ie., RRCConnectionSetup in Msg4 and NAS Service Request in Msg5) in response to a resume Request.
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