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1. Introduction

In 3GPP, the specification work for the E-UTRAN (LTE) is ongoing [1]. In order to maintain seamless mobility across different radio access technologies, interworking procedures between E-UTRAN and other RATs must be defined. In this document, the principles to be followed in defining the interworking procedures from UTRAN to E-UTRAN are discussed. Also, an analysis of the UTRAN specifications under RAN2 control that are likely to be affected by the introduction of E-UTRAN is carried out.
2. Principles for UTRAN → E-UTRAN interworking
The RAN2 procedures that will be affected by the interworking between UTRAN and E-UTRAN are the following: 

· Inter-RAT Cell Search Procedures and Cell measurements

· Broadcast information to be provided in UTRAN and E-UTRAN needs to be defined.
· Mechanisms to control the measurement of E-UTRAN neighbour cells in UTRAN mode need to be specified..
· Inter-RAT Cell Reselection 
· The cell reselection criteria and algorithms for reselection to E-UTRAN need to be specified; also, the values of parameters such as offsets or thresholds will need to be defined. 

· How to handle the multi-RAT case may need further investigation [2]. 
· Inter-RAT Handover

· It needs to be clarified what type of E-UTRAN/UTRAN controlled mobility mechanisms (e.g. handover) will be required between E-UTRAN and UTRAN.

It would be essential to agree on some general principles for the inter-working:

a) reuse as much as possible from the existing UTRA available mechanisms (e.g. already existing measurement control, etc), with minimal impact to UTRA.

b) Avoid the creation of new mechanisms for UTRA→LTE mobility where the same can be achieved by already existing mechanisms (e.g. Measurement Reporting events)

c) Attempt to simplify mechanisms usable for UTRA→LTE mobility (e.g. Inter-RAT reselection rules).

It should be noted that the simplest approach from a UTRA implementation perspective might not always be to reuse the UTRA mobility mechanisms that are currently specified. In some cases, the reuse of existing mechanisms still implies a considerable implementation effort in order to take the new RAT into account, and in these cases it may be more straightforward to consider simplified mechanisms. This would ensure minimal upgrade to UTRA implementations when introducing UTRA→LTE mobility.
3. Affected Specifications

3.1 Detailed changes to TS 25.331
One of the specifications that will be most affected is the RRC specification [3]. In this section, an analysis of the changes that are likely to be needed to TS 25.331 is provided. They include (but may not be limited to) the ones listed in the following sections.
3.1.1 PROCEDURES (Clause 8)
In clause 8, the following procedures will require modifications to add the necessary changes for E-UTRAN:
	Procedure
	Subclause

	Inter-RAT handover to UTRAN
	8.3.6

	Inter-RAT handover from UTRAN
	8.3.7

	Inter-RAT cell reselection to UTRAN
	8.3.8

	Inter-RAT cell reselection from UTRAN
	8.3.9

	Inter-RAT cell change order to UTRAN
	8.3.10

	Inter-RAT cell change order from UTRAN
	8.3.11


Whether the “Inter-RAT cell change order to UTRAN” procedure (subclause 8.3.10) and the “Inter-RAT cell change order from UTRAN” procedure (subclause 8.3.11) will be used for mobility between UTRAN and E-UTRAN is for further investigation.

Subclause 8.6.7 (“Measurement information elements”) and its subclauses will need to be modified to add requirements for E-UTRAN measurements.
3.1.2 MESSAGES (Clause 10)
In clause 10, the following messages will require modifications:
	Message
	Subclause

	CELL CHANGE ORDER FROM UTRAN
	10.2.5

	HANDOVER FROM UTRAN COMMAND
	10.2.15

	HANDOVER FROM UTRAN FAILURE
	10.2.16


3.1.3 INFORMATION ELEMENTS (Section 10)
In clause 10, the following existing information elements will require modifications:
	Information element
	Subclause
	Changes required

	Cell selection and re-selection info for SIB3/4
	10.3.2.3
	include cell reselection parameters for E-UTRAN cells

	Cell selection and re-selection info for SIB11/12
	10.3.2.4
	include cell reselection parameters for E-UTRAN cells

	Capability Update Requirement
	10.3.3.2
	include a codepoint for E-UTRAN

	Measurement capability
	10.3.3.21
	include E-UTRAN capabilities

	Measurement capability extension
	10.3.3.21a
	include E-UTRAN capabilities

	UE multi-mode/multi-RAT capability
	10.3.3.41
	include support of E-UTRAN

	DPCH compressed mode info
	10.3.6.33
	include support of E-UTRAN; it is likely that a new value of TGMP will be needed for E-UTRAN measurements

	Inter-RAT cell info list
	10.3.7.23
	the possibility to include E-UTRAN frequencies and/or cells may need to be provided (in that case, the maximum number of E-UTRAN frequencies and/or cells needs to be defined

	Inter-RAT event identity
	10.3.7.24
	analysis is needed which existing event can be reused for E-UTRAN and if anything is missing (this is FFS)

	Inter-RAT info
	10.3.7.25
	add possibility to provide info for E-UTRAN target cells; this will allow the IE “Redirection info” to point to a E-UTRAN cell, so that the messages RRC CONNECTION REJECT and RRC CONNECTION RELEASE can be used to transfer the UE to E-UTRAN

	Inter-RAT measured results list
	10.3.7.26
	add measurement results for E-UTRAN cells 

	Inter-RAT measurement
	10.3.7.27
	changes are required to this message to instruct the UE to perform E-UTRAN measurements; the changes may not be required directly to the message but only to the IEs contained in it.

	Inter-RAT measurement event results
	10.3.7.28
	changes may be needed for E-UTRAN

	Inter-RAT measurement quantity
	10.3.7.29
	add E-UTRAN quantities

	Inter-RAT measurement reporting criteria
	10.3.7.30
	it is FFS whether this IE requires modifications

	Inter-RAT measurement system information
	10.3.7.31
	update of Inter-RAT cell info list with E-UTRAN information: refers to section 10.3.7.23

	Inter-RAT reporting quantity
	10.3.7.32
	it is FFS whether this IE requires modifications

	Measurement control system information extension
	10.3.7.47a
	update the table with E-UTRAN information

	Qhcs
	10.3.7.54a
	add the mapping from E-UTRAN measurements (e.g. RSRP) 

	Inter-RAT UE radio access capability
	10.3.8.7
	the inter-RAT UE radio access capability for the E-UTRAN mode will need to be included

	Rplmn information
	10.3.8.15
	information to provide faster RPLMN selection to E-UTRAN may need to be included


A new IE, corresponding to the IE “GSM Target Cell Info” (subclause 10.3.8.4g) will need to be defined for E-UTRAN target cell info.
Subclause 10.3.8.4f contains the IE “GERAN system information”; this is used for the NACC to GERAN procedure; since the NACC procedure will not be defined towards E-UTRAN, a corresponding IE for E-UTRAN is not required.
In subclause 10.3.10 “Multiplicity values and type constraint values”, in the Table some parameters will need to be added for E-UTRAN, such as “maxEUTRANFreqList” and “maxEUTRANFreqCellList”.

3.1.4 ASN.1

The changes to the messages and IEs highlighted above will require corresponding changes to the ASN.1 coding description.
It should be considered to make the necessary changes separately from other Rel-8 UTRA feature developments (e.g. use non-critical extensions) as this would allow a timely provision of signalling for UTRA→LTE mobility, taking into account the LTE timescales and somewhat independent of other Rel-8 UTRA features.
3.1.5 OTHER CHANGES

· In subclause 7.1, Figure 7.1-1 needs to be modified to include state transitions to/from E-UTRAN 

· In subclause 13.4.0, the variable CELL_INFO_LIST needs to be modified to allow the possibility to include E-UTRAN cells

· Subclause 14.3 and its subclauses need to be modified to include inter-RAT measurements on E-UTRAN cells (reporting quantities, reporting events, etc.).

· Subclause A.3 needs to be modified to include the E-UTRAN neighbour cells list to the USIM Parameter “Frequency information”; the parameters “maxEUTRANFreqList” and “maxEUTRANFreqCellList” need to be added in subclause A.4 (the values of these parameters need also to be defined).

· Annex B will need to be modified to include inter-RAT procedures to/from E-UTRAN.

3.2 Other affected specification in RAN2

Based on the set of study items given in section 2, the following table shows the specifications under RAN2 control that will be affected by the introduction of UTRAN → E-UTRAN interworking.
Table 1 - Affected specifications
	Specification
	Group responsible
	Stage
	Changes required

	TS 25.302
	RAN2
	2
	Addition of measurements on E-UTRAN cells.

Whether a new measurement purpose (TGMP) for measurement gap patterns used for the measurement of E-UTRAN cells should be defined needs further discussion.

	TS 25.303
	RAN2
	2
	Addition of mobility procedures between UTRAN and E-UTRAN (e.g. Inter-RAT Handover from UTRAN to E-UTRAN, Inter-RAT Handover from E-UTRAN to UTRAN
).
It should be defined exactly what bearers / physical channels the handover should be possible from; e.g. when the mobile is on a DCH, or whether is on a HS-DSCH / E-DCH, or both.

	TS 25.304
	RAN2
	3
	Procedures for cell reselection from UTRAN to E-UTRAN need to be defined.

Offsets, minimum levels, etc. required for the cell reselection procedures need to be included.

	TS 25.306
	RAN2
	3
	IEs to signal the UE’s support of E-UTRAN need to be added to the radio access capability parameters.

	TS 25.331
	RAN2
	3
	It is expected that this specification will be heavily impacted. The necessary change include (but are not limited to):

· define procedures for inter-RAT cell reselection

· define procedures for inter-RAT handover

· add possibility to include E-UTRAN frequencies in system information

· add possibility to include E-UTRAN neighbour cell information in dedicated messages

· modify measurement report message to allow reporting of E-UTRAN measurements

· make the necessary changes to the “UE radio access capabilities” IE (to indicate support of E-UTRAN)

· etc.

It needs to be clarified whether the “inter-RAT cell change” procedure will be used towards E-UTRAN.


4 Conclusions

In this document, an analysis of the UTRAN procedures and of the UTRAN specifications under RAN2 control that are likely to be affected by the introduction of E-UTRAN is carried out. The information contained in the document could be useful in scoping the work to be carried out for the definition of UTRAN → E-UTRAN interworking.
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� In TS 25.303, handover between GERAN and UTRAN is limited to CS handover; PS handover is not considered; maybe a CR to TS 25.303 to introduce PS HO, by adding diagrams similar to the ones in TS 43.129, could be provided. Otherwise, a reference to TS 43.129 could be included.





