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Introduction 
This document discusses the different mobility procedures to be supported for E-UTRAN - UTRAN interworking and proposes which procedures should be part of the initial specification. Furthermore it proposes which procedures shall be mandatory and which should be optional for terminals in the initial release supporting UTRAN - E-UTRAN interworking. 
Currently multiple mobility procedures are considered and captured in the E-UTRAN stage 2 [1] and to some extent already in the stage 3 [2] [3]. The following figure shows the relevant 
E-UTRAN state model and the different mobility procedures included in [3] – GERAN parts not shown:

[start excerpt]
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Figure 4.2: E-UTRA states and inter RAT mobility procedures
The transition from UTRA CELL_FACH to E-UTRA RRC_IDLE is supported (e.g. following radio link failure); this transition is not supported in the other direction. 

The mobility procedure used between E-UTRA RRC_CONNECTED and UTRA is FFS i.e. whether handover or cell change order is used. The mobility between E-UTRA RRC_CONNECTED and GERAN is FFS. The mobility between E-UTRA and non-3GPP systems is FFS.

[end excerpt]
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Discussion of mobility procedures
It is  proposed to define the following interworking procedures for the initial release 
of UTRAN and E-UTRAN supporting an interworking (Rel-8).

	
	Mobility Procedure E-UTRAN to UTRAN

	1
	Cell reselection from E-UTRAN LTE_IDLE to UTRAN idle

	2a
	Inter-RAT mobility for voice services based on “CS domain services over EPS” 
(depending on SA2 discussions)

	2b
	Inter-RAT mobility for voice services based on “SR VCC” (depending on SA2 discussions)

	3
	Inter-RAT PS handover 

	4
	Handover of VoIP parallel to established PS bearer 
(-> 2a/2b + multiple PS RAB handover)


	
	Mobility Procedure UTRAN to E-UTRAN

	5
	Cell reselection from UTRAN idle, UTRAN RRC connected states URA_PCH/CELL_PCH to E-UTRAN LTE_IDLE

	6a
	Inter-RAT mobility for voice services based on “CS domain services over EPS” 
(depending on SA2 discussions)

	6b
	Inter-RAT mobility for voice services based on “SR VCC” (depending on SA2 discussions)

	7
	Inter-RAT PS handover

	8
	Handover of CS voice parallel to established PS bearer 
(-> 6a/6b + multiple PS RAB handover)


This would result into the following state and mobility diagram:
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For E-UTRAN to UTRAN direction it is assumed that for real deployment scenarios the E-UTRAN coverage will be limited in the early days of E-UTRAN and therefore good interworking to ensure service continuity is needed for cell reselection from E-UTRAN to UTRAN. Similar requirement exists for ongoing PS sessions which do not have so strict real-time requirements as voice (like FTP, HTTP, email, streaming, …), but also for a VoIP handover in case the underlying UMTS networks supports VoIP. In order to ensure service continuity for voice when leaving the E-UTRAN coverage, one of the procedures 3a or 3b (depending on SA2 discussions) is needed to ensure that the voice call can continue in the underlying UMTS network in the CS domain. It is also essential that in case of an ongoing Voice + (multiple RAB) PS session all established services are handed over to UMTS.  
For UTRAN to E-UTRAN direction it is assumed that for real deployment scenarios, if the E-UTRAN coverage will deployed on top of existing UMTS networks initially, the operator would require that terminals could follow cell reselection towards the E-UTRAN network as soon as possible when reaching an suitable E-UTRAN coverage (e.g. based on the radio reception).

It is also required that the interworking of multiple established PS RABs from UTRAN to E-UTRAN is supported. For RRC connected mode states URA_PCH and CELL_PCH this is assumed to be based on cell reselection, while this is based on a PS handover procedure in case of CELL_DCH state. For CELL_FACH we do assume that this is only a transit state and hence not cell reselection to E-UTRAN would be required (this also avoid the complexity of “FACH measurement occasions”).

In case a voice session in established in UMTS there is no motivation to move the terminal to E-UTRAN as soon as possible. Even if multiple PS RABs are established in UMTS it is possible to serve the terminal by UMTS for the duration on the voice call.
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Proposal
It is proposed that all procedures listed in the tables in chapter 2 are specified in the initial release supporting UTRAN – E-UTRAN interworking. 
Furthermore for the terminal support it is proposed that:
For E-UTRAN to UTRAN direction:

1, 2a, 2b, 3, 4 
are mandatory for a terminals supporting E-UTRAN and UTRAN in the initial 






release 

For UTRAN to E-UTRAN direction:


5, 7



are mandatory for a terminal supporting E-UTRAN and GERAN in the initial 






release 

6a, 6b, 8

are optional terminal capability in the initial release 

It is proposed to agree on the proposals above.

This information should be provided to the relevant 3GPP working groups in order to define the details for these procedures in the appropriate specifications.
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