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1 Introduction

In this contribution we are proposing introduction the "return to old cell" as a network controlled option in the case the handover fails. The end of this document includes a text proposal on updates of the TS 36.331. 
2 Discussion 

2.1 Conditional reverting back to old cell at handover failure 

We think that going back to old cell is not always the best action for a failed Intra-frequency handover in a re-use 1 system. The handover have already been triggered due to that the old cell is worse than the target.  The best action could be to trigger RLF recovery actions immediately after failing to synchronize to target or failing access to target.

It may turn out to be better to go directly to RLF recovery since RLF recovery will make an attempt to connect to the best cell directly. If the UE is forced to return to old cell first and is unable to either synchronize in DL or make a random access the UE will waste some time before RLF anyhow is triggered. The only thing achieved in that case is a considerable delay before RLF recovery attempts is made in the best cell. 

Based on this, we propose introduction of a possibility to make the "return to old cell" as a network control option, which is signalled as a turn on/turn off flag in the message ordering a handover. 

For reuse >1 e.g. GSM systems (where it is used with beneficial outcome) there is typically more margins before the source cell gets totally unusable especially since the HO trigger is based on relative comparisons between the source and target cells.

This would probably also apply for LTE Inter-frequency HO (at least if relative comparison is used for trigger) and thus “return to old cell" should probably be turned on for these cases to give the best performance. 

Typical settings of the “return to old cell" are then:

· Turned on for Inter-frequency LTE handover 

· Turned off for Intra-frequency LTE handover

2.2 RRC connection reconfiguration with handover
This section contains message sequences in some cases when the RRC connection reconfiguration procedure is used for intra LTE handover. 
Case a) Successful handover
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Figure 2.1.1-1: RRC connection reconfiguration with handover, successful

The handover successful case is illustrated in the figure above. At handover the new configuration (including target cell identity and the allocated C-RNTI for target cell) is sent to the UE in the RRC CONNECTION RECONFIGURATION message. The RRC CONNECTION RECONFIGURATION COMPLETE is sent in the target cell using the new configuration. 
Case b) Handover failure with reverting back to source cell and source configuration

The handover failure case with reverting back to source cell is illustrated in the figure below:
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Figure 2.1.1-2: RRC connection reconfiguration with handover, reverting back to source cell

This case is applicable when the handover fails and the RRC CONNECTION RECONFIGURATION message indicates that the UE should revert back to source cell in such case. The source eNB maintains a context to enable the UE to return to the source cell in case of handover failure.

Case c) Handover failure with no reverting back to source cell configuration
The case with failed handover without reverting back to source cell configuration is illustrated in the figure below:
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Figure 2.1.1-3: RRC connection reconfiguration with handover, no reverting back
This case is applicable when the UE fails to access the target cell and the RRC CONNECTION RECONFIGURATION message indicates that the UE should not revert back to source cell. In such case, it is proposed that the handover procedure (i.e. the RRC connection reconfiguration procedure) ends immediately, and instead the UE selects the strongest cell (“best cell”) and initiates the “RRC connection re-establishment” procedure in that cell.    

3 Conclusion

Proposals:

· Introduction of the "return to old cell" as a network control option, which is signalled as a turn on/turn off flag in the message ordering a handover.
· In case the UE fails to access the target cell and the “returned to old cell” is off, the RRC connection reconfiguration procedure is terminated immediately without transfer of the response message RRC CONNECTION RECONFIGURATION FAILURE. The UE should then initiate the RRC connection re-establishment procedure in the best cell.
4 References

[1] 3GPP TS 36.331 V0.3.2, 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 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:

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

1> If the RRC CONNECTION RECONFIGURATION message includes the IE Mobility control information: 

2> perform the Handover procedure as specified in 5.3.4;

1>
If timer T301 is running:
2>
stop timer T301;

2>
stop timer T311;

<Interactions between elementary procedures, if any>.

NOTE
If the RRC CONNECTION RECONFIGURATION message includes the establishment of radio bearers others than SRB 1 and activates AS-security, the UE may start using these radio bearers immediately i.e. there is no need to wait for an acknowledgment of the RRC CONNECTION RECONFIGURATION COMPLETE message.

1> Consider the procedure to be unsuccessful if:

2> If the RRC CONNECTION RECONFIGURATION message includes the IE Mobility control information AND upon completion of the RRC connection reconfiguration procedure AS-security is not activated;

2> If the RRC CONNECTION RECONFIGURATION message includes the establishment of radio bearers others than SRB 1 AND upon completion of the procedure AS-security is not activated;

1>
If the UE successfully completes all the procedures invoked by the RRC CONNECTION RECONFIGURATION message:

2>
set the contents of RRC CONNECTION RECONFIGURATION COMPLETE message as follows:
3>
Tbs

2> transmit the RRC CONNECTION RECONFIGURATION COMPLETE message using the new configuration;

2> submit the RRC CONNECTION RECONFIGURATION COMPLETE message to lower layers for transmission, upon which the procedure ends.

1>
Otherwise:

2>
if the Handover procedure failed and the IE “reverting to old” is “Off”: 

3>
act as if the RRC CONNECTION RECONFIGURATION message was not received;

3>
initiate a RRC connection re-establishment procedure according to subclause 5.2.x;
3>
the procedure ends.
2>
Otherwise: 

3>
revert back to the configuration used prior to the reception of the RRC CONNECTION RECONFIGURATION message;
3>
reject the entire message as specified in 5.2.5.5 i.e. the UE shall also reject the procedures invoked by the RRC CONNECTION RECONFIGURATION message that it managed to complete successfully.


To be completed
5.2.5.4
Reception of the RRC CONNECTION RECONFIGURATION COMPLETE by the E-UTRAN’

To be completed

5.2.5.5
RRC connection reconfiguration failure

The UE shall 
1>
set the contents of RRC CONNECTION RECONFIGURATION FAILURE message as follows:
2>
Tbs
Editors note
So far, the RRC CONNECTION RECONFIGURATION FAILURE is an message not including any diagnostics information i.e. not even an indication of the parts that cause the failure e.g. the type of reconfiguration, the identity of a failed RB.

1> submit the RRC CONNECTION RECONFIGURATION FAILURE message to lower layers for transmission, upon which the procedure ends.

5.3.4
Handover


Editors note
It has been agreed that no start time is signalled indicating from when the dedicated preambles in the target cell are allocated (i.e. the E-UTRA shall ensure they are available when required). 

5.3.4.1
Introduction

The purpose of the Handover procedure is to transfer, under the control of the network, the RRC connection from current serving E-UTRA cell (source cell) to another E-UTRA cell (target cell). This procedure may be used when a security configuration has been setup.
5.3.4.2
Reception of a handover command

The UE shall be able to receive a handover command and perform a handover to a target cell, even if no prior UE measurements have been performed on the target cell. The target cell can be on same frequency as current serving cell, on another frequency of current frequency band or on a frequency within another frequency band, which is supported by the UE. In addition, the UE shall be able to receive a handover command and perform a handover to current serving cell, i.e. the target cell could be the same cell as the source cell.
The UE shall:

1>
if the radio configuration to be used in the target cell is specified as a delta to the one used in the serving cell (signalling details are FFS):
2> act upon the received radio configuration, excluding the physical layer configuration, in accordance with 5.3.2, as specified for the case of a ‘modification’;

2> act upon the received physical layer configuration in accordance with 5.3.2.3.
1>
otherwise:
2> act upon the received radio configuration in accordance with 5.3.2.2.
1> reset the RLC and MAC state machines;
1>
if no dedicated preamble was provided (signalling details are FFS) OR
1> if a dedicated preamble expiry time was provided and the indicated expiry time has elapsed (signalling details are FFS):

2> perform the initial access procedure as specified in [TS 36.321, clause x.y.z], using a randomly selected common preamble;

1>
otherwise:
2> perform the initial access procedure as specified in [TS 36.321, clause x.y.z], using the indicated dedicated preambles;

Editors note
In case the above is the only action upon expiry time, it seems preferable to specify this in 36.221. However, it is presently unclear how contention is handled after the expiry time.

The handling of the radio bearers after the success completion of handover, e.g. the re-transmission of unacknowledged messages and/ or PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, are specified in [8]

To be completed

5.3.4.3
Sending of a handover confirmation

To be specified

5.3.4.4
Handover failure

The source eNB maintains a context to enable the UE to return in case of handover failure
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