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Discussion and decision
1 Introduction

This document aims to progress the inter-RAT procedures to a level similar as for the handover within E-UTRA e.g. by including some related agreements. Furthermore, the major outstanding specification issues are discusses i.e. the procedural framework for the handover to E-UTRA and how to specify the NACC case.

2 Discussion
2.1 Handover to E-UTRA

Overall procedural framework

Handover to E-UTRAN is performed using the RRCConnectionReconfiguration message. This message includes a number of high level IEs, for which the UE action needs to be specified (see ASN.1 extract below).
RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measurementConfiguration


MeasurementConfiguration


OPTIONAL,
-- Need OP


mobilityControlInformation


MobilityControlInformation


OPTIONAL,
-- Need OP


nas-DedicatedInformation


NAS-DedicatedInformation


OPTIONAL,
-- Need OP


radioResourceConfiguration


RadioResourceConfiguration


OPTIONAL,
-- Need OP


securityConfiguration



SecurityConfiguration


OPTIONAL,
-- Cond Handover


ue-RelatedInformation



UE-RelatedInforamtion



OPTIONAL,
-- Need OP


...

}

The following table shows for each of the high level IEs what is covered in the reconfiguration procedure, what is covered in the handover procedure (intra E-UTRA) and what is applicable in case of handover to E-UTRA.

	IE
	Reconfiguration (5.3.5)
	Intra E-UTRA HO (5.3.6
	HO to E-UTRA

	measurementConfiguration
	Only a ref. (to measurement configuration, 5.5.2)
	Nothing specified i.e. covered by 5.3.5
Note that 5.5.5.1 specifies how to continue the measurement configuraiton upon handover
	<currently nothing is specified>
5.3.5 is applicable, except that delta signalling does not apply (can be reflected by condition in PDU section)

	mobilityControlInformation
	Only a ref (to intra E-UTRA HO, 5.3.6)
	5.3.6.1 specifies which frequency to synchronise to, which UL/DL bandwidth to apply, to configure lower layers according to the received semiStaticCommonChConfig
	In general, everything seems applicable. If there would be one procedure T304 could even be re-used. The interaction with lower layers could be reformulated slightly (e.g. note on retransmission). 

	nas-DedicatedInformation
	Forward to upper layers
	Nothing specified, although 5.3.5 not applicable (condition could be added in PDU section)
	Same as for HO (condition could be added in PDU section)

	radioResourceConfiguration
	Only a ref. (to radio resource configuration, 5.3.9)
	Nothing specified i.e. covered by 5.3.5
	5.3.5 applicable, except that delta signalling does not apply (can be reflected by condition in PDU section)

	securityConfiguration
	Nothing i.e. only applicable in case of HO
	5.3.6.1 specifies the handling of the security information 
	The handling of the security configuration is the same, except that use of the keyIndicator and the key derivation may be slightly different

There is no integirty checking of the reconfiguration message (HO command), but this does not affect 36.331

	ue-RelatedInformation
	Setting of C-RNTI
	Nothing is specified i.e. covered by 5.3.5 (and condition in PDU section)
	The handling is the same i.e. 5.3.5 applicable (and condition in PDU section)


Handover failure

In case of handover failure, it has been agreed that the UE should act in accordance with the specifications applicable for the other RAT. This is considered appropriate, even though in case of handover within E-UTRA, the UE performs the re-establishment procedure.

Finally
There are two main choices to make:

1. Whether or not to continue the approach to have a complete handover to E-UTRA procedure i.e. whether to include the aspects as specified in 5.3.5 e.g. actions upon reception of measurementConfiguration

2. If we opt for not having a complete procedure, but do as we do for intra E-UTRA handover, we need to decide if we want to combine the procedure with the intra E-UTRA handover procedures
Although at present 90% of the behaviour may be the same, our proposal is to (still) maintain a separate handover to E-UTRA procedure. Also, we presently see no real need to go for a su-procedure approach for handover to E-UTRA procedure at this stage. Nevertheless, we think it is desirable to align the procedures as much as possible. A slight restructuring may be desirable i.e. to separate the ‘5.3.5-like’ aspects from the ‘5.3.6-like’ aspects
Proposal 1
To facilitate alignment of the procedure specification with intra E-UTRA handover, a slight restructuring is proposed of the handover to E-UTRA procedure i.e. to separate the ‘5.3.5-like’ aspects from the ‘5.3.6-like’ aspects.

2.2 Mobility from E-UTRA, support of NACC

In the previous, two options have been suggested for how to specify NACC:

A) The RRC message includes a GERAN message e.g. the Packet Cell Change Order (PCCO). The UE action upon reception of the message is covered entirely in the GERAN specifications
B) The LTE message includes a number of information elements as well as some associated procedural text e.g. what the UE shall do in case of absence/ presence
Option B involves the introduction of some GERAN IEs in LTE, mainly the 'NC mode' and a container for carrying SI/ PSI messages as well as the associated action in case of IE presence/ absence.
Some further considerations:

· Option A is already used for the case of handover

· In case of handover the inter RAT message is generated by the target BSC. In case of CCO, the inter RAT information is generated by the source eNB. However, there does not seem a large difference in eNB complexity between generating a number of IEs or a complete message i.e. both may be pre-configured by O&M

· The main benefit of approach A is that 36.331 can refrain from specifying any GERAN specific behaviour i.e. this would be included in the GERAN specifications which seems to be the most appropriate place for such requirements

· It has been argued that it may not be so easy to re-use the existing Packet Cell Change Order (PCCO) message i.e. certain IEs/ IE values may not be appropriate to set. In this respect, it should be noted that we agreed not to specify the UE behaviour for all possible network error cases. However, GERAN may conclude that  it is more appropriate to introduce a new (PCCO to GERAN) message just including the most essential information e.g. the target cell description, the NC mode and the relevant system information.
· It is felt that from an UE perspective, there would not be a real difference in complexity whether or not the information is packaged/ contained in a new GERAN message

· It should be noted that option B is used in 25.331. If however RAN2 agrees that option A is most appropriate, any other technologies introduced in future will benefit 

· It is clear that both approaches work and for the sake of progress, one should be selected. Our preference is option A since from a specification perspective that seems the cleanest approach
Proposal 2
RAN2 is requested to decide how to specify CCO to GERAN. Our preference is to adopt approach A since that is considered most appropriate from a specification perspective. Our assumption is that from an implementation perspective, it does not really matter which option is selected.

3 Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
To facilitate alignment of the procedure specification with intra E-UTRA handover, a slight restructuring is proposed of the handover to E-UTRA procedure i.e. to separate the ‘5.3.5-like’ aspects from the ‘5.3.6-like’ aspects.

Proposal 2
RAN2 is requested to decide how to specify CCO to GERAN. Our preference is to adopt approach A since that is considered most appropriate from a specification perspective. Our assumption is that from an implementation perspective, it does not really matter which option is selected.
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5 Background (Annex)
5.4
Inter-RAT mobility

5.4.1
Introduction

The general principles of connected mode mobility are described in 5.3.1.3. In case of mobility to CDMA2000, the eNB decides when to move to the other RAT while the target RAT determines to which cell the UE shall move.

For inter RAT mobility from E-UTRA a single procedure is defined that supports both handover and cell change order possibly with network assistance (NACC).

The general principles of the security handling upon connected mode mobility are described in 5.3.1.2.

NOTE
The E-UTRA procedures are based on the assumption that handover to E-UTRA is performed only after integrity protection has been activated in UTRAN

5.4.2
Handover to E-UTRA

5.4.2.1
General

Editor's note:
It may be desirable to avoid, to some extend, duplication of specification for parts that are common for the regular RRC connection reconfiguration procedure and the inter RAT handover case.
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Figure 5.4.2.1-1: Handover to E-UTRA, successful

The purpose of this procedure is to, under the control of the network, transfer a connection between the UE and another Radio Access Network (e.g. GERAN or UTRAN) to E-UTRAN.

The handover to E-UTRA procedure applies when SRBs, possibly in combination with DRBs, are established in another RAT. 
E-UTRAN applies the procedure as follows:

-
to activate ciphering, possibly using NULL algorithm, if not yet activated in the other RAT ;

-
to establish SRB1, SRB2 and one or more DRBs i.e. at least the DRB associated with the default EPB bearer is established;

Editor's note:
The entire procedure needs updating to align with the regular handover procedure.

5.4.2.2
Initiation

The RAN using another RAT initiates the Handover to E-UTRA procedure, in accordance with the specifications applicable for the other RAT, by sending the RRCConnectionReconfiguration message via the radio access technology from which the inter-RAT handover is performed.

5.4.2.3
Reception of the RRCConnectionReconfiguration by the UE

The UE shall:

1> act upon the received radio configuration in accordance with 5.3.9.

1>
request MAC to perform the random acess procedure as specified in TS 36.321 [6], using the applicable (e.g. random access/ PRACH) configuration parameters.

Editor's note:
The structure should be re-organised with the conditions for success/ failure specified jointly in this subclause, while the following subclauses specify the subsequent UE actions, i.e. with ..4 being actions related to setting the reconfiguration complete and ..5 the actions related to setting the failure message.

5.4.2.4
Successful completion of the handover to E-UTRA

The UE shall:

Editor's note:
There may be a need to re-map information regarding e.g. EPS bearers, security context, initialisation of variables

1>
If the UE successfully completes Handover to E-UTRA procedure (details to be specified):

Editor's note:
The conditions for success/ failure need to be clarified i.e. integrity failure, use of a timer similar to T304, etc.

2>
configure lower layers to apply integrity protection using the indicated algorithm immediately, i.e. integrity protection 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 ciphering using the indicated algorithm immediately, i.e. ciphering 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>
set the contents RRCConnectionReconfigurationComplete message as follows:

3>
Tbs

2>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission, 

2>
enter E-UTRA RRC_CONNECTED, upon which the procedure ends.

To be completed

5.4.2.5
Handover to E-UTRA failure

The UE shall:

1>
If the UE fails to connect to the target cell indicated in the RRCConnectionReconfiguration message OR

Editor's note:
Further details need to be specified regarding when the UE shall assume it succeeds to connect, e.g. receiving a response to a RACH preamble

1>
if the RRCConnectionReconfiguration message content is not supported by the UE (need to specify the UE behaviour for this error case is FFS):

2>
act in accordance with the specifications applicable for the other RAT for this failure case;

5.4.3
Mobility from E-UTRA

5.4.3.1
General
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Figure 5.4.3.1-1: Mobility from E-UTRA, successful
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Figure 5.4.3.1-2: Mobility from E-UTRA, failure

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:

1>
If the inter RAT message included in the MobilityFromEUTRACommand message concerns a ‘handover command’:

2>
access the target cell indicated in the MobilityFromEUTRACommand message using the dedicated resources included in the inter RAT message in accordance with the specifications of the other 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 (inter RAT message does not concern a ‘handover command’):

2>
establish the connection to the target cell indicated in the MobilityFromEUTRACommand message in accordance with the specifications of the other RAT and the inter RAT message(s) included in the MobilityFromEUTRACommand message;

5.4.3.4
Successful completion of the mobility from E-UTRA

Upon successfully completing the handover, the UE shall:

1>
clear or set variables upon leaving E-UTRA RRC_CONNECTED as specified in subclause XX.X.

Editor's note:
There may be a need to re-map information regarding, e.g. EPS bearers, security as well as clearing of variables, UE context. Also, timers monitoring the successful completion (if specified), may need to be stopped.

To be specified

5.4.3.5
Mobility from E-UTRA failure

The UE shall:

1>
If the UE fails to connect to the target cell indicated in the MobilityFromEUTRACommand message:

2>
If the UE succeeds to revert back to the source E-UTRA cell and the configuration used prior to the reception of the MobilityFromEUTRACommand message (FFS):

Editor's note:
Further details need to be specified regarding the (part of the) previously used configuration that the UE shall resume.

3>
send a MobilityFromEUTRAFailure message;

2>
else:

3>
act as specified for the case of detecting radio link failure (FFS);

The details of the handover failure handling are FFS, i.e. whether the failure handling is the same for handover and cell change order, whether RL failure operation will be re-used, whether UE shall (always) revert to source cell
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