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1 Introduction

In accordance to present RRC TS ‎[1] the high level RRC connection reconfiguration procedure may include a number of the elementary procedures, e.g. RRC resource configuration and Handover (eNB re-location).
In present RRC TS ‎[1] the following sentence can be found in section 5.2.5.3:

In case the UE fails to complete one or more of the procedures invoked by the RRC CONNECTION RECONFIGURATION message, the UE shall reject the entire message as specified in 5.2.5.5 i.e. the UE shall also reject the procedures it managed to complete successfully.
In this contribution some additional principles are proposed to be added. 

2 Discussion 

2.1 Use of old configuration at failed RRC connection reconfiguration procedure in RRC_CONNECTED state
There is a need to specify the UE handling when the RRC connection reconfiguration procedure fails. The possible failure cases will depend on the content of the RRC CONNECTION RECONFIGURATION message, and examples on procedure failure cases for UE in RRC_CONNECTED state are: 
· Handover failure e.g. due to UE is not able to access the target cell.

· The received RRC message contains a protocol error. 
· The RRC message instructs the UE to use a configuration which is not supported by the UE.
The text in section 5.2.5.3 of RRC TS ‎[1] referred to above indicates that the UE shall not do any configuration changes (including no cell change) if the RRC connection reconfiguration procedure fails. 
As a consequence of that it is proposed:

a) If the UE is in RRC_CONNECTED state and has started to perform a configuration change due to a received RRC CONNECTION RECONFIGURATION message, but the configuration change fails (e.g. UE failed to access the target cell in case of handover); the UE has to revert back to the old configuration (and to old cell in case of failed handover). 
b) The RRC connection reconfiguration procedure reject message shall be sent using the old configuration, and the UE shall then continue as if no reconfiguration attempt had occurred.
2.2 Introduction of a RRC connection reconfiguration failure message 

The outcome of the RRC connection reconfiguration procedure is reported by the UE in the successful case with the RRC CONNECTION RECONFIGURATION COMPLETE message. In line with that there should also be a report from UE on RRC level in the procedure failure cases when UE is in RRC_CONNECTED state. 
It is proposed to introduce a separate RRC message for the RRC connection reconfiguration procedure failure cases. 
2.3 Configuration used for transfer RRC CONNECTION RECONFIGURATION COMPLETE message 

One important aspect of the RRC connection reconfiguration procedure is that the outcome of the procedure is not always known before all reconfigurations, invoked by RRC CONNECTION RECONFIGURATION message, have been performed. 

In addition, in case of a handover (with eNB relocation) the procedure response message must in the successful case be sent in the target cell to the target eNB.

In order to have a general rule for all types of reconfigurations, it is proposed that in case of a successful RRC connection reconfiguration procedure the RRC CONNECTION RECONFIGURATION COMPLETE message shall be sent using the new configuration.    
Note it is here assumed that the RRC connection reconfiguration procedure is not used to order the UE to perform the RRC state change from RRC_CONNECTED to RRC_IDLE. 
3 Conclusion

In this contribution, we have addressed some open issues related to the RRC connection reconfiguration procedure. We propose that RAN2 agrees on the following: 
Proposal 1a: At unsuccessful RRC connection reconfiguration in RRC_CONNECTED state, the UE shall revert to the configuration prior to the reception of the RRC CONNECTION RECONFIGURATION message (old configuration).
Proposal 1b: The failure message used to indicate a failed RRC connection reconfiguration procedure in RRC_CONNECTED state shall be sent using the old configuration.  

Proposal 2: Introduction of the RRC CONNECTION RECONFIGURATION FAILURE message to be used as the response message in the RRC connection reconfiguration failure cases in RRC_CONNECTED state. 

Proposal 3: The RRC CONNECTION RECONFIGURATION COMPLETE message shall be sent using the new configuration. 

We propose that the principles above are adopted in the ongoing RRC Stage 3 drafting process. A text proposal to TS 36.331 is given below.
4 References

[1] 3GPP TS 36.331 V0.3.0, RRC Protocol Specification, Draft available on the RAN2 mail reflector, Source: Samsung.   
5 Text proposal

We propose to add the following changes to ‎[1].

5.2.5.3
Reception of the RRC CONNECTION RECONFIGURATION by the UE

The UE shall:

1> If the UE is in RRC_IDLE state:

2>
If the IE "Initial UE identity" is different from the IE the UE included in the RRC CONNECTION REQUEST message:
3> Discard the RRC CONNECTION RECONFIGURATION;
3> The procedure ends.

2> Stop timer T300:

2> If the RRC CONNECTION RECONFIGURATION message includes the IE eNB relocation information:

3> reject the entire message as specified in 5.2.5.5;

2> Otherwise:

3> perform the RRC connection setup procedure as specified in 5.3.1;

3> If the RRC connection setup procedure fails:

4> reject the entire message as specified in 5.2.5.5;

1> If the RRC CONNECTION RECONFIGURATION message includes the IE NAS dedicated information: 

2> perform the NAS dedicated downlink information transfer procedure as specified in 5.3.5;

1> If the RRC CONNECTION RECONFIGURATION message includes the IE Radio resource configuration: 

2>perform the Radio resource configuration procedure as specified in 5.3.1; 

1> If the RRC CONNECTION RECONFIGURATION message includes the IE Security configuration: 

2> perform the Security configuration procedure as specified in 5.3.2;
1> If the RRC CONNECTION RECONFIGURATION message includes the IE Measurement configuration (FFS):

2> perform the Measurement configuration procedure as specified in 5.3.3;

1> If the RRC CONNECTION RECONFIGURATION message includes the IE eNB relocation information: 

2> perform the Handover procedure as specified in 5.3.4;

Editors note
The above text shows that it is invalid to include eNB relocation information upon connection establishment. There may be other similar cases, which are still to be specified.

<Interactions between elementary procedures, if any>.

In case the UE fails to complete one or more of the procedures invoked by the RRC CONNECTION RECONFIGURATION message, the UE shall reject the entire message as specified in 5.2.5.5 i.e. the UE shall also reject the procedures it managed to complete successfully and revert back to the configuration prior to the reception of the message (old configuration).

In case the UE succeeds to complete all the RRC procedures invoked by the RRC CONNECTION RECONFIGURATION message, the UE shall: 
1> transmit a RRC CONNECTION RECONFIGURATION COMPLETE message using the new configuration;
1> when the message has been submitted to lower layers for transmission:

2> the procedure ends.

To be completed
5.2.5.5
RRC connection reconfiguration failure
If the UE is in RRC_CONNECTED state, the UE shall:

1> transmit a RRC CONNECTION RECONFIGURATION FAILURE message;
1> when the message has been submitted to lower layers for transmission:

2> continue with any ongoing RRC processes and RRC procedures as if no reconfiguration attempt had occurred;
2> the procedure ends.
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