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1
Introduction
In the current RRC specification following text has been captured about HO failure (editors’s notes removed):

1> If T304 expires (handover failure) or

2>
start timer T311;

2>
reset MAC and re-establish RLC for all RBs that are established;

2>
select a suitable cell in accordance with the cell selection process as specified in [4];

2>
revert back to the configuration used in the source cell (details are FFS);

In this contribution we try to analyze and propose a way forward on reverting back to source cell configuration. 

2
Two alternatives identified
Quickly one with understanding of RRC can identify two distintictively differenent alternatives for specifying revertin to old configuration. When studying alternatives one needs to remember that HO failure cases are based on RRC connection re-establishment and UE will acquire parameters related to physical configuration from BCCH in the selected cell:

1. RLC/MAC/PDCP configured at HO success 

In this alternative UE will configure lower layers at point of time when HO is succesfull. Currently there are two distinctively separate cases when this can happen i.e. contention vs. non-contention based HO. When considering these case it seems very challenging to do configuration at the point of time when HO is deemed succesfull as the NW may start allocating DL/UL resources at the TTI after the point of succesfull HO. For non-contention based HO the time between RA Response reception (indication of succesfull HO) and sending a message to UL dictates how long RRC can use for configuring lower layers.  For contention based HO the HO is succesfull at the point when UE receives MAC CE containing UE identity matching the msg3 part and in theory NW can start allocating resources for UE in the next TTI after sending of MAC CE – for those allocations UE should use the configuration given in the HO COMMAND. 
In theory this approach is very simple as there would not be need for “reverting back to old configuration” as UE will only configure at the point of succesfull HO justification. But this would require some relaxations on the requirements of handling RRCConnectionReconfiguration in order to allow feasible implementations. 

2. Revert back to old configuration at HO failure (T304 expiry)
In this approach one needs to specify what part of the old configuration needs to be reverted. To our understanding as the HO failure mechanism is based on Re-establishment of connection then UE does not need to remember physical layer/semistatic common channel configurations. But on the other hand UE should be able to revert back to old radio bearer configurations, measurement and security configurations. Additionally UE should remember C-RNTI of the old cell in order to be able to use re-establishement procedure. In order not to let too much inconsistency possibilities between different UE implementations one needs to exactly define which parts of configuration UE needs to use from old cell.  This may cause quite a bit of work in the standardization and in the attached TP we have tried to make first estimate of possible consequences of this type of specification impacts. It should be noted that this may not include all possible parameters that are needed to be remembered in case of HO failure. 
4
Conclusion
In this paper we tried to analyze how to implement in 36.331 reverting back to old configuration in case of HO failure. In the attached TP we have tried to capture how we could specify this by using UE variables for remembering old configurations from the old cell. Alternative approach would be not to configure RadioResourceConfiguration, Security Configuration and Measurement configuration until HO is deemed succesfull. 
Beginning of Text Proposal
5.3.6.1
Reception of the handover command

The UE shall:

1>
start timer T304;

1>
stop timer T310, if running;
1>
if the eutra-CarrierFreq is included:

2>
consider the target cell to be one on the frequency indicated by the eutra-CarrierFreq with a physical cell identity indicated by the targetCellIdentity;

1>
else:

2>
consider the target cell to be one on the current frequency with a physical cell identity indicated by the targetCellIdentity;

1>
if the dl-Bandwidth is included:

2>
for the target cell, apply the downlink bandwidth indicated by the dl-Bandwidth;

1>
else:

2>
for the target cell, apply the same downlink bandwidth as for the current cell;

1>
if the ul-Bandwidth is included:

2>
for the target cell, apply the uplink bandwidth indicated by the ul-Bandwidth;

1>
else:

2>
for the target cell, apply the same uplink bandwidth as for the current cell;
1> synchronise to the DL of the target cell;
1> configure lower layers in accordance with the received semiStaticCommonChConfig;
Editor's note:
It has been agreed that the UE is not required to determine the SFN of the target cell by acquiring system information from that cell.

1>
Store security configuration of the current cell into VarSourceCellConfiguration;
1> If the RRCConnectionReconfiguration message includes the securityConfiguration: 

2>
apply the AS-derived keys associated with the AS-base key indicated by the keyIndicator;

2>
configure lower layers to apply the indicated integrity protection algorithm immediately, i.e. the new algorithm shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

2>
configure lower layers to apply the indicated ciphering algorithm immediately, i.e. the new algorithm shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

Editor’s note
The handling of the radio configuration is covered by the general reconfiguration procedure. It has been agreed that the configuration used in the target cell may either be specified as a delta to the one used in the serving cell or by providing the full configuration (signalling details are FFS)

Editor’s note
Currently it is specified that the keyIndicator always needs to be provided upon handover as a result of which the securityConfiguration becomes mandatory in case of handover. If however the securityConfiguration would be optional in case of handover, the case the IE is not included needs to be covered also.

1>
Store C-RNTI, measurementConfiguration and radioResourceConfiguration of current cell into variable VarSourceCellConfiguration;
1> If the RRCConnectionReconfiguration message does not include the measurementConfiguration:

2>
perform actions as specified in 5.5.5.1
1>
reset MAC and re-establish RLC for all RBs that are established;

1>
indicate the occurrence of handover to PDCP;

NOTE:
The handling of the radio bearers after the successful completion of handover, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].

1>
 submit the RRCConnectionReconfigurationComplete message to lower layers for transmission.

5.3.6.2
Successful handover completion

1> If MAC indicates successful completion of the random access procedure: 

2>
stop timer T304;
Editor's note:
So far no need has been identified for including handover related RRC information in the RRCConnectionReconfigurationComplete message (as would be specified in this section)

5.3.6.3
T304 expiry (handover failure)

The UE shall:

1> If T304 expires (handover failure): 

2>
start timer T311;

2>
reset MAC and re-establish RLC for all RBs that are established;

NOTE
Following T304 expiry dedicated preambles, if provided within the DedicatedRandomAccessParams, are not available for use by the UE anymore. 

2>
select a suitable cell in accordance with the cell selection process as specified in [4];

Editor's note:
It has been agreed that the UE shall prioritise E-UTRA frequencies, but is allowed to select another RAT prior to T311 expiry. It is FFS if constraints will be specified regarding how long the UE shall refrain from considering other RATs.

2>
Configure lower layers with parameters in VarSourceCellConfiguration ;


2>
Upon selecting an E-UTRA cell while T311 is running:

3>
initiate the connection re-establishment procedure as specified in 5.3.7, upon which initiation the procedure ends.

2>
Upon selecting an inter-RAT cell while T311 is running:

3>
perform the actions upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.11.

Editor's note:
The actions the UE shall perform upon T311 expiry are assumed to be covered by 5.3.10.5 i.e. it is assumed that there is no need to specify these requirements in this section also.

End of Text Proposal
Beginning of Text Proposal
–
VarSourceCellConfiguration
The UE variable VarSourceCellConfiguration  includes the configuration of the measurements, security and radio resources (Radio Bearers) used in the source cell in case of handover.

VarSourceCellConfiguration UE variable
-- ASN1START

VarSourceCellConfiguration ::=

SEQUENCE {


measurementConfiguration

VarMeasurementConfiguration,

securityConfiguration


SecurityConfiguration,

radioResourceConfiguration




SEQUENCE {



srb-List







SEQUENCE (SIZE (1..2)) OF SEQUENCE {




srb-Identity





INTEGER (1..2),




rlc-Configuration




RLC-Configuration,




logicalChannelConfig



LogicalChannelConfig,



}

OPTIONAL,



drb-List







SEQUENCE (SIZE (1..maxDRB)) OF SEQUENCE {




eps-BearerIdentity




INTEGER (1),






-- range FFS



drb-Identity





INTEGER (1),






-- range FFS



pdcp-Configuration




PDCP-Configuration






rlc-Configuration




RLC-Configuration






rb-MappingInfo





RB-MappingInfo







logicalChannelConfig



LogicalChannelConfig,


}

OPTIONAL,



transportChannelConfig




TransportChannelConfiguration,


}

}

-- ASN1STOP

End of Text Proposal
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