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1.
Introduction
Even though many IEs and corresponding behaviours regarding mobility from E-UTRA seem to be performed only in target RAT, those are explicitly specified in current TS 36.331[1]. In this document, we try to simplify the ASN.1 structure of MobilityFromEUTRACommand. The relevant changes (mostly removal) in normative text are also proposed.
2.
Discussion

2.1 Considerations
Underling assumption, in our understanding, in specifying behaviours involving inter-RAT could be summarized as follows:
Tentative Principle:   Specifying UE actions and relevant IEs only related to the target RAT is kept minimal in normative text or ASN.1 of TS 36.661.
Based on this, we investigate current structure of ASN.1 MobilityFromEUTRACommand message and corresponding UE behaviours.

2.2 MobilityFromEUTRACommand
Current ASN.1 for MobilityFromEUTRACommand is defined as follows:

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 {












utran, 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},


targetRAT-Type





CHOICE {




geran






SEQUENCE {





bsic






GERAN-CellIdentity,





geran-CarrierFreq



GERAN-CarrierFreq,





networkControlOrder



BIT STRING (SIZE (2)) 

OPTIONAL,
-- Need OP





geran-SystemInformation


CHOICE {






si







GERAN-SystemInformation,






psi







GERAN-SystemInformation





} 














OPTIONAL
-- Need OP




},




...


}

}
GERAN-SystemInformation ::=


SEQUENCE (SIZE (1..maxGERAN-SI)) OF











OCTET STRING (SIZE (1..23))

-- ASN1STOP

The issues regarding the structure of MobilityFromEUTRA would be such that:
· IEs and corresponding UE actions that are handled only in target RAT are specified to a large extent in current 36.331. 
· For example, section 5.4.3.3 of 36.331 devotes itself a lot to the handling of the several fields in targetRAT-Type even though any of those fields are not relevant to LTE but to be handled in GERAN RAT device. 
· We would like to keep the principle suggested above as much as possible
To tackle those issues, we feel the need of some structural change of ASN.1. The proposed changes can be summarized as follows:
· Most of the fields relevant to the target RATs are contained in targetRAT-MessageContainer
· IE purpose to indicate the mobility type (handover or CCO) can be removed since the presence of t304 already indicate that the mobility type is CCO
· t304 is placed outmost in the MobilityFromEUTRACommand message, and its presence property is conditional on mobility type CCO. 
Proposal 1: Following ASN.1 for MobilityFromEUTRA is proposed
MobilityFromEUTRACommand message 
MobilityFromEUTRACommand-r8-IEs ::=
SEQUENCE {


csFallbackIndicator




ENUMERATED {true}




OPTIONAL,
-- Need OP

targetRAT-Type





ENUMERATED {












utran, geran, cdma2000-1XRTT, cdma2000-HRPD,












spare4,
spare3, spare2, spare1, ...},


targetRAT-MessageContainer


OCTET STRING,

t304







ENUMERATED {












ms100, ms200, ms500, ms1000,











ms2000, ms4000, ms8000, spare}
OPTIONAL,
-- Cond CCO

/* others IEs are removed */

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

2.3 Failure of Mobility from E-UTRA
	5.4.3.5
Mobility from E-UTRA failure / *current text */
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; or
1>
If the UE is unable to comply with (part of) the configuration included in the MobilityFromEUTRACommand message; or 

1>
If there is a protocol error in the inter RAT information included in the MobilityFromEUTRACommand message, causing the UE to fail the procedure according to the specifications applicable for the target RAT: 

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.


The highlighted are the possible causes or indications of the failure of mobility from E-UTRA procedure. Regarding these, we raise issues as follows:

· Most of possible failures highlighted in yellow are identified only by target RAT. No LTE layer is involved in the identification of those failure causes. Only T304 is handled in LTE RRC.
· LTE RRC does not need to know any specific failure causes, since the no special handling depending on the failure cause is treated in the subsequent procedure (reestablishmentCause is set only to ‘handoverFailure’).
We think that, instead of specifying detailed failure causes that are not affecting LTE RRC, it seems sufficient for 36.331 to specify the general failure indication(e.g., if the failure of mobility from E-UTRA is indicated to the UE) in addition to the T304 expiry. The implemented spec with this proposal would be more inline with the principle assumed above. Thus we propose:
Proposal 2: Replace the detailed failure causes except T304 expiry from the 5.4.3.5 with a simple failure indication, e.g., upper layer failure indication,
The relevant change in normative text is proposed as follows:
	5.4.3.5
Mobility from E-UTRA failure / *proposed text */
The UE shall:

1>
If T304 expires (mobility from E-UTRA failure); or
1>
if the failure of mobility from E-UTRA procedure is indicated from upper layers:



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.


2.4 Other
During past offline discussions regarding intra-LTE handover, it has been generally understood that T304 starts prior to the access to the target cell. In fact, the start of T304 is the first action of handover UEs, and the detection of failure of intra-LTE handover is relying solely on T304 (e.g., RLF monitoring is suspended during handover). This general understanding could be also applied for the CCO mobility, and this approach would be more consistent. Thus we propose:
Proposal 3:  In case of Cell Change Order, T304 is set and started prior to the access to the target cell
Relevant changes are incorporated in the text proposal given below.

3.
Text Proposal
1st Modification begins

5.4.3
Mobility from E-UTRA

5.4.3.1
General


[image: image1.emf] 
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Figure 5.4.3.1-1: Mobility from E-UTRA, successful

The purpose of this procedure is to move a UE in RRC_CONNECTED to a cell using another Radio Access Technology (RAT), e.g. GERAN, UTRA or CDMA2000 systems. The mobility from E-UTRA procedure covers both:

-
handover, i.e. the MobilityFromEUTRACommand message includes radio resources that have been allocated for the UE in the target cell and

-
cell change order, i.e. the MobilityFromEUTRACommand message may include information facilitating access of and/ or connection establishment in the target cell, e.g. system information. Cell change order is applicable only to GERAN.

The mobility from E-UTRA procedure applies when SRBs are established, possibly in combination with DRBs.

5.4.3.2
Initiation

E-UTRAN initiates the mobility from E-UTRA procedure to a UE in RRC_CONNECTED, possibly in response to a MeasurementReport message by sending a MobilityFromEUTRACommand message. E-UTRA initiates the procedure only when security has been activated.

5.4.3.3
Reception of the MobilityFromEUTRACommand by the UE

The UE shall be able to receive a MobilityFromEUTRACommand message and perform a cell change order to GERAN, even if no prior UE measurements have been performed on the target cell.

The UE shall:

1>
stop timer T310, if running;

1>
if the MobilityFromEUTRACommand message includes t304:

2>
start timer T304 with the timer value set to t304, as included in the MobilityFromEUTRACommand message;
1>
forward the targetRAT-MessageContainer to the upper layers of the target RAT indicated in the targetRAT-Type for the UE to access the target cell indicated in the inter RAT message in accordance with the specification of the target RAT;














NOTE:
The GERAN-SystemInformation is constructed in the same way as in 2G to 2G NACC, i.e. the PSI messages are encoded as such, whereas the SI messages exclude 2 octets of headers, see TS 44.060[36].

2>
establish the connection to the target cell indicated in the CellChangeOrder;

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 failure of mobility from E-UTRA procedure is indicated from upper layers:



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.
1st Modification ends

2nd Modification begins

–
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

targetRAT-Type





ENUMERATED {












utran, geran, cdma2000-1XRTT, cdma2000-HRPD,












spare4,
spare3, spare2, spare1, ...},


targetRAT-MessageContainer


OCTET STRING,





t304







ENUMERATED {












ms100, ms200, ms500, ms1000,











ms2000, ms4000, ms8000, spare}
OPTIONAL,
-- Cond CCO

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}


























-- 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.

	csFallbackIndicator

Indicates that the CS Fallback procedure is triggered.

	targetRAT-Type

Indicates the target RAT type.

	targetRAT-MessageContainer

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

	bsic

contains the network colour code and the base station colour code of the target GERAN cell.

	geran-CarrierFreq

contains the carrier frequency of the target GERAN cell

	networkControlOrder

Parameter NETWORK_CONTROL_ORDER in TS 44.060 [36].

	geran-SystemInformation

As specified in TS 44.060 [36]. The first octet contains octet 1 of the GERAN system information block, the second octet contains octet 2 of the GERAN system information block and so on.


	Conditional presence
	Explanation

	CCO
	The IE is mandatory present if mobility from E-UTRA is to initiate cell change order; otherwise it is not needed.


2nd Modification ends

Reference
[1] TS 36.331 V8.3.0
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