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Abstract of the contribution:
This contribution discusses the mobility scenarios from three criteria, i.e. access system, mobility protocol and mobility state (attach/detach), and propose to agree on these scenarios to be specified in TS23.401 and TS23.402.

1. Introduction

This contribution clarifies the mobility scenarios that need to be specified in TS23.401 and TS23.402. The discussion focuses on the cases where the network-based mobility protocols are used, e.g. mobility between 3GPP and non3GPP access systems using GTP and PMIP, and the case using host-based mobility is out side the scope of this contribution. Note that GERAN is not included in the following discussion as well.

2. Mobility Scenarios in Evolved Packet Core
Considering the mobility in EPC, there are three criteria that defines the scenarios; access system, mobility protocol and UE status in the target access system (i.e. attached or detached)

Access System

In the EPC, there are three basic mobility scenarios with regard to inter access system handover;

· Mobility between UTRAN and E-UTRAN
· Mobility between E-UTRAN and non3GPP access

· Mobility between UTRAN and non3GPP access

Note that the non3GPP access contains both untrusted and trusted non3GPP access systems.
Mobility Protocol
As for the mobility protocols, EPC supports following network-based mobility protocols for each accesses;

· GTP and PMIP (for E-UTRAN)
· GTP (for U-TRAN)

· PMIP (for non3GPP access)
Mobility State
In the case of 3GPP accesses, UE and network has the mobility management functionality, e.g. GPRS Mobility Management (GMM), that maintains whether UE has already registered to the core network. 
Thus, following states needs to be considered for mobility scenarios.
· Attach or Detach (for UTRAN)

· Attach or Detach (for E-UTRAN)

Based on the above three criteria, the table below lists up the mobility scenarios. The non3GPP access is separated into two types; untrusted non3GPP access and trusted non3GPP access. 
The table does not explicitly indicate the direction of the handover but the both directions are contained in one mobility scenario, e.g. scenario 6) contains both mobility from E-UTRAN to untrusted non3GPP access and the other direction.

Table 1: The List of Mobility scenarios
	Access

System
	
	E-UTRAN
	UTRAN
	Untrusted non3GPP
	Trusted 3GPP

	
	Protocol
	GTP
	PMIP
	GTP
	PMIP
	PMIP

	E-UTRAN
	GTP
	Scenario 1)
TS23.401
	
	(Same as *1)
	Scenario 5)
TS23.402

a) Target System “attach

b) Target System “detach
(only for LTE)
	Scenario 8)
TS23.402

a) Target System “attach

b) Target System “detach
(only for LTE)

	
	PMIP
	
	Scenario 3)

TS23.402
	(Same as *2)
	Scenario 6)
TS23.402

a) Target System “attach

b) Target System “detach
(only for LTE)
	Scenario 9)
TS23.402

a) Target System “attach

b) Target System “detach
(only for LTE)

	UTRAN
	GTP
	Scenario 2)

TS23.401 (*1)
a) Target System “attach

b) Target System “detach
	Scenario 4)

TS23.402 (*2)
a) Target System “attach

b) Target System “detach
	(TS23.060)
	Scenario 7)
TS23.402

a) Target System “attach

b) Target System “detach
(only for UTRAN)
	Scenario 10)
TS23.402

a) Target System “attach

b) Target System “detach
(only for UTRAN)


In TS23.401, GTP-based LTE access accommodation will be specified. Therefore, following scenarios are the scope of TS23.401.

· Scenario 1):  Section 5.5.1 of TS23.401 has already addressed this topic.
· Scenario 2):  Section 5.5.2 of TS23.401 started working on Inter RAT handover, but the aspect of mobility state in the target system has not yet included. This issue may be related to location registration with 3G PS/CS.
In TS23.402, PMIP-based LTE access accommodation will be specified. Therefore, scenario 3) to 10) are the scope of TS23.402.

· Scenario 6):  In the annex section C2.1 and C2.2, there are the signaling flows for this scenario, but the aspect of mobility state in the target system (LTE) has not yet included
· Scenario 9):  In the annex section C1.1 and C1.2, there are the signaling flows for this scenario, but the aspect of mobility state in the target system (LTE) has not yet included
· Scenario 10): The annex section C1.3 describes the one direction of this mobility scenario, but the aspect of mobility state in the target system (LTE) has not yet included
For other scenarios, we have not yet touched the work. For the sake of efficient work progress, it is better to clearly note the mobility scenarios that is going to be specified under section 5.6 Handover

3. Conclusion
This contribution clarifies the mobility scenarios with three criteria; access system, mobility protocol and mobility state.
With above discussion, it has identified that some mobility scenarios have not yet captured in the TS23.401 and TS23.402.
In order to accelerate the specification work and avoid the lack of specific mobility scenarios, we propose to agree on to add following editor’s note in TS23.401 and text proposed for TS23.402.
=====Start of Proposed Change in TS23.401=====

5.5.2
Inter RAT handover

Editor's note:
It is an FFS how to handover to the target system where UE is not yet attached.
=====End of Proposed Change in TS23.401=====

=====Start of Proposed Change in TS23.402=====

5.6
Handover

<This section describes the information flows for handover between 3GPP and non-3GPP accesses>

In this section, following mobility scenarios are described:
· Between E-UTRAN (GTP) and Untrusted non3GPP (S2b, PMIP)
· Between E-UTRAN (PMIP) and Untrusted non3GPP (S2b, PMIP)
· Between UTRAN (GTP) and Untrusted non3GPP (S2b, PMIP)
· Between E-UTRAN (GTP) and trusted non3GPP (S2a, PMIP)
· Between E-UTRAN (PMIP) and trusted non3GPP (S2a, PMIP)
· Between UTRAN (GTP) and trusted non3GPP (S2a, PMIP)
Above mobility scenarios take the attach/detach status of 3GPP access system into account.
Editor’s Note: Above cases are not the exhaustive, and will be added other scenarios.
=====End of Proposed Change in TS23.402=====
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