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1
Introduction

In this contribution we discuss how inter-RAT HO were handled between 2G and 3G and consider whether similar handling should be adopted in E-UTRAN.
2
Legacy timer handling
Handover GERAN→UTRAN

Currently in the 25.331 the handling of HO to UTRAN is handled followingly:

Note that the default value of T312 (1s) is used (i.e. not signaled in the container). In the HO to GERAN case there is also a timer with a fixed value (T3218 for PS HO and T3124 for CS HO). If there is a problem in the target system (defined in target side specifications), then the following actions take place:

Handover UTRAN→GERAN

Handover from UTRAN to GERAN has a similar behaviour, i.e. the handover failure timer is (implicitly) given from the target system and the value is known also by source RAT and UE. After the expiry UTRAN side is notified and following operation takes place:
Re-use of legacy behaviour

To our understanding it is possible to utilize very same behaviour also in EUTRAN and thus enabling efficient reusage of UTRAN implementations without requiring changes in the 25.331 (at least in 8.3.6.5) and corresponding GERAN specifications, which would be the case if we have a timer running in EUTRAN side determining when HO fails, but with a different expiry value. Thus we propose that HO behaviour from E-UTRAN would be as described in bullets 1-3 in order to align behaviour with legacy HO designs:

1. In the HO from EUTRAN there is no failure timer given. The default HO failure timer values from the target RAT specifications are utilized. (In the future the timer expiry values may be included in the container part, which includes target system message)  

2. From a UE perspective the timer will be running “in the target system” and if it expires the indication is provided to “source protocol”
3. The behaviour in the failure case is defined in the source protocol i.e. in 36.331
This change should also minimize risks of two different timers running in two different protocol stacks and if the expiry happens to be almost simultaneous the racing condition between protocol stacks may cause some unpredicatable behaviour. It can be noted that T304 could be defined to be used as T312, which also eliminates conflicts. But there is no real gain from this flexibility and some special rules would anyway need to be defined for GERAN T3218/T3124, so this is no good way forward.
In the other direction, HO to EUTRAN, similar behaviour is expected i.e. the target side decides the handover expiry timer value. In this case T304 is explicitly given in the RRCConnectionReconfiguration message and after expiry this is indicated to source system. It should be noted that this is the already the behaviour described in 36.331. 
This change would ensure that handling would be similar to existing mechanism between UTRAN and GERAN thus enabling efficient reusage of existing implementations and thus speeding of EUTRAN time to market. 
Summary of changes

The changes in MobilityFromEUTRACommand handling to existing 36.331 are following:

- T304 only applies in case of MobilityFromEUTRACommand to CCO

-
 T304 started in in case of CCO

-
 T304 provided to UE only in case of CCO

Failure handling is already defined efficiently covering the failure in the target system in the 36.331 ch. 5.4.3.5:

The UE shall:

1>
If T304 expires (mobility from E-UTRA failure); or

1>
If the UE does not succeed in establishing the connection to the target radio access technology:

2>
If the MobilityFromEUTRACommand message included the csFallbackIndicator:

It should be noted that for CCO the behaviour in UTRAN and GERAN is so that source system gives the timer value i.e. similar to existing handling of T304 in case of MobilityFromEUTRACommand. So no changes are required to this to align inter-RAT procedures.
3
Conclusion and Proposal
It is proposed to agree on the text proposal attached, which tries to align HO behaviour to/from EUTRAN with existing HO designs between 2G and 3G. It seems that with this change there is no need to change GERAN/UTRAN specifications as the current texts seems to work well as in UTRAN the references regarding HO handling from other RATs are not to particular RAT but generally to source RAT. 
Beginning of 2nd Text Proposal

5.4.3.3
Reception of the MobilityFromEUTRACommand by the UE

The UE shall:

1>
stop timer T310 and T312, if running


1>
If the MobilityFromEUTRACommand message includes the purpose set to ‘handover’:

2> consider inter-RAT mobility as initiated towards the RAT indicated by the targetRAT-Type included in the MobilityFromEUTRACommand message;



2>
access the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT;

2>
If the MobilityFromEUTRACommand message includes a subset of the established DRBs (FFS):

3>
inform upper layers about the failure to continue the DRBs not included in the MobilityFromEUTRACommand message;

1>
else (if the MobilityFromEUTRACommand message includes the purpose set to ‘cellChangeOrder’):

2>
start timer T304 with the timer value set to t304, as included in the MobilityFromEUTRACommand message;


2>
establish the connection to the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT;

5.4.3.4
Successful completion of the mobility from E-UTRA

Upon successfully completing the handover or the cell change order, the UE shall:

1>
perform the actions applicable upon moving from RRC_CONNECTED to RRC_IDLE as specified in 5.3.12.
1>
Stop timer T304, if running
5.4.3.5
Mobility from E-UTRA failure

The UE shall:

1>
If T304 expires (mobility from E-UTRA failure); or

1>
If the UE does not succeed in establishing the connection to the target radio access technology:

2>
If the MobilityFromEUTRACommand message included the csFallbackIndicator:

3>
 indicate to upper layers that the CS Fallback procedure has failed;

2>
revert back to the configuration used in the source cell, excluding the physical layer configuration;

NOTE:
The UE reverts to the RRC configuration as well as to the layer 2 configuration (PDCP/RLC/MAC) used in the source cell.

2>
initiate the connection re-establishment procedure as specified in 5.3.7.

End of 2nd Text Proposal

Beginning of 3rd Text Proposal

–
MobilityFromEUTRACommand
The MobilityFromEUTRACommand message is used to command handover or a cell change from E‑UTRA to another RAT (3GPP or non-3GPP).

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

MobilityFromEUTRACommand message
-- ASN1START

MobilityFromEUTRACommand ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




mobilityFromEUTRACommand-r8


MobilityFromEUTRACommand-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensions




SEQUENCE {}


}

}

MobilityFromEUTRACommand-r8-IEs ::=
SEQUENCE {









csFallbackIndicator




ENUMERATED {true}




OPTIONAL,
-- Need OP


purpose







CHOICE{



handover






Handover,



cellChangeOrder





CellChangeOrder


},

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

Handover ::=

SEQUENCE {


targetRAT-Type





ENUMERATED {












utra, geran, cdma2000-1XRTT, cdma2000-HRPD, spare4,












spare3, spare2, spare1, ...},


targetRAT-MessageContainer


OCTET STRING,

}

CellChangeOrder ::=





SEQUENCE {


t304







ENUMERATED {












ms100, ms200, ms500, ms1000,












ms2000, ms4000, ms8000, spare},

}

-- ASN1STOP

	MobilityFromEUTRACommand field descriptions

	t304

Timer T304 as described in section 7.3. Value ms100 corresponds with 100 ms, ms200 corresponds with 200 ms and so on.

	targetRAT-Type

Indicates the target RAT type.

	targetRAT-MessageContainer

Used to carry messages corresponding to specifications from the target RAT.

	csFallbackIndicator

Indicates that the CS Fallback procedure is triggered.


End of 3rd Text Proposal

8.3.6.3 Reception of Handover to UTRAN command message by the UE


The UE shall be able to receive a HANDOVER TO UTRAN COMMAND message and perform an inter-RAT handover, even if no prior UE measurements have been performed on the target UTRAN cell and/or frequency.


The UE shall act upon all received information elements as specified in subclause 8.6, unless specified otherwise in the following.


The UE may:


1> maintain a list of the set of cells to which the UE has Radio Links if the IE "Cell ID" is present.


The UE shall:


1> store a U-RNTI value (32 bits), which is derived by the IEs "SRNC identity" (12 bits) and "S-RNTI 2" (10 bits) included in IE "U-RNTI-short". In order to produce a full size U-RNTI value, a full size "S-RNTI" (20 bits) shall be derived by padding the IE "S-RNTI 2" with 10 zero bits in the most significant positions; and


1> initialise the variable ESTABLISHED_SIGNALLING_CONNECTIONS with the signalling connections that remains after the handover according to the specifications of the source RAT;


1> initialise the variable UE_CAPABILITIES_TRANSFERRED with the UE capabilities that have been transferred to the network up to the point prior to the handover, if any;


1> initialise the variable TIMERS_AND_CONSTANTS to the default values and start to use those timer and constants values;





8.3.6.5	UE fails to perform handover


If the UE does not succeed in establishing the connection to UTRAN, it shall:


1>	terminate the procedure including release of the associated resources;


1>	resume the connection used before the handover; and


1>	indicate the failure to the other radio access technology.


Upon receiving an indication about the failure from the other radio access technology, UTRAN should release the associated resources and the context information concerning this UE.





8.3.7.5	UE fails to complete requested handover 


If the UE does not succeed in establishing the connection to the target radio access technology, it shall:


1>	revert back to the UTRA configuration;


1>	For FDD:


…


1>	When the HANDOVER FROM UTRAN FAILURE message has been submitted to lower layer for transmission:


2>	the procedure ends.








3GPP


