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1
Introduction

As discussed at the last RAN2 meeting the operators should provide a list of requirements for Mobility in LTE/SAE, to allow the design of mobility to be focussed. Currently the only requirement in TS 25.913 is as follows:

The E-UTRAN shall provide mechanisms to support load sharing and policy management between E-UTRA and other RATs (GERAN, UTRA). To minimize latency when data needs to be transferred, reselection mechanisms to direct UEs towards appropriate RATs when the UEs are in a dormant state, as well as the active state, should be considered. Support for end to end QoS during inter RAT handover should be considered. 
It should be noted that these requirements were written at a time where “dormant state” was understood as an always-on state in which UE based mobility is applied (similar to URA_PCH). Given the agreements meanwhile it is also required to allow mobility for load sharing and policy management for mobiles in LTE_IDLE mode. The following definitions apply to the mobility scenarios described in this document:

-
IDLE: 

- 
Mobility control during IDLE state

-
Control (redirection) upon ACTIVE to IDLE transition.

- ACTIVE: 

-
Mobility control during ACTIVE state 

-
Control (redirection) upon IDLE to ACTIVE transition.

The table in section 2 gives a high level requirement overview for the different mobility drivers and scenarios.

2
Updated LTE mobility Requirements:
	
	#
	Drivers
	LTE ( LTE
	LTE(UTRAN
	UTRAN(LTE
	LTE(GERAN
	GERAN(LTE
	Other aspects

	IDLE
	1
	Radio condition
	It shall be possible to direct UEs to specific LTE Frequency 
Layers/Carriers/ UTRAN Carriers/GSM Carriers (cells) depending
 on the relative radio conditions of each cell/system.
	

	
	2
	Camp load balancing
	It shall be possible to spread Idle Mode UEs across
LTE Frequency Layers/Carriers /  UTRAN Carriers /

GERAN Carriers.
It is preferred that the method minimises

modifications to the legacy RAN.
	The frequency of change is not expected to be more than once per hour.



	
	
	
	It shall be possible to direct UEs to specific LTE Frequency Layers/Carriers when entering or leaving LTE Active State 
	It shall be possible to direct UEs to specific UTRAN Carriers when leaving LTE Active State 
	It shall be possible to direct UEs to specific LTE Frequency Layers/Carriers when entering or leaving RRC Connected State.
	It shall be possible to direct UEs to specific GSM carriers (cells) when leaving LTE Active State.
	It shall be possible to direct UEs to specific LTE carriers when leaving Dedicated Mode and/or Packet Transfer Mode.
	

	
	3
	Traffic load balancing
	
	

	
	4
	UE capability
	It shall be possible to camp Idle Mode UEs across LTE Frequency Layers /
Carriers / UTRAN Carriers / GERAN carriers depending on the UE capability.
It is preferred that the method  minimises modifications to the legacy RAN.

	The frequency of change is not expected to be more than once per day.



	
	5
	Hierarchical cell structures
	It shall be possible to control the camping of UEs
on different carriers, RATs based on the mobility of the UE.

It is preferred that the method  minimises modifications to the legacy RAN.

	This is expected that this is based on a average UE mobility, rather than the instantaneous UE mobility, e.g. averaged over 1 hour.

	
	6
	Network sharing
	It shall be possible to restrict the:

· UE measurements and

· UE reselection attempts

to cells where the UE is entitled to use the cell.

It shall be possible to direct the UE to the appropriate RAT (PLMN) sharing area is left


	

	
	7
	Private neworks / home cells
	With regards to :

· UE measurements; 

· UE camping/reselection; and 

· UE access attempts

it shall be possible to forbid operations to cells where the UE does not have the right to access 
	
	With regards to :

· UE measurements; 

· UE camping/reselection; and 

· UE access attempts

it shall be possible to prioritise / forbid operations to cells where the UE has / has not the right to access.
	
	With regards to :

· UE measurements; 

· UE camping/reselection; and 

· UE access attempts

it shall be possible to prioritise / forbid operations to cells where the UE has / has not the right to access. 
	

	
	8
	Subscription / Policy based mobility control
	It shall be possible to control the reselection of the UEs between LTE Layers,

between LTE and UTRAN/GERAN based on subscription information or depending on any

other operator policy.


	The solutions can also address jointly “Service based mobility control” 
It is recommended to allow indication of “subscriber type info” from the EPC

	
	9
	Service based mobility control
	
	

	
	10
	MBMS
	It shall be possible to control the reselection of UEs between LTE
and between LTE carriers and UTRAN Carriers depending on
whether the UE requires reception of a MBMS Transmission or not.


	
	


	
	#
	Drivers
	LTE ( LTE
	LTE(UTRAN
	UTRAN(LTE
	LTE(GERAN
	GERAN(LTE
	Other aspects

	ACTIVE
	1
	Radio condition
	It shall be possible to handover UEs to specific LTE Frequency
Layers/Carriers / UTRAN Carriers / GSM Carriers (cells) depending
on the relative radio conditions of each cell / system.


	

	
	2
	Camp load balancing
	
	

	
	3
	Traffic load balancing
	It shall be possible to handover/direct UEs between carriers
and RATs based on the respective load of each carrier.


	The frequency of change is not expected to be more than once every xmins?
Availability of measurements upon Idle to Active state transition should be addressed.



	
	4
	UE capability
	It shall be possible to handover/direct UEs between carriers based
on the ability of the UE to support:

· Different services

· LTE Frequency /UTRAN/GERAN bands.

Specific Radio optimisations
	The frequency of change is not expected to be more than once per day.

	
	5
	Hierarchical cell structures
	It shall be possible to handover UEs between carriers,  between
UTRAN and LTE, and  between GERAN and LTE, based on
the mobility of the UE.
	This is expected that this is based on a average UE mobility, rather than the instantaneous UE mobility, e.g. averaged over 5 mins.

	
	6
	Network sharing
	It shall be possible to restrict the UE measurements and the handover to cells which are being shared.

It shall be possible to direct the UE to the appropriate RAT (PLMN) sharing area is left


	It shall be possible to restrict the UE measurements and the handover to cells which are being shared.

It shall be possible to direct the UE to the appropriate RAT (PLMN) sharing area is left
	Relies on legacy mechanism e.g. of ePLMN and stop mesauring the highest ranked if not part of ePLMN or a forbidden LA/RA.
	It shall be possible to restrict the UE measurements and the handover to cells which are being shared.

It shall be possible to direct the UE to the appropriate RAT (PLMN) sharing area is left
	Relies on legacy mechanism e.g. of ePLMN and stop mesauring the highest ranked if not part of ePLMN or a forbidden LA/RA.
	

	
	7
	Private neworks / home cells
	It shall be possible to restrict the UE measurements and the handover to cells where the UE has the right to access.
	
	It shall be possible to restrict the UE measurements and the handover to cells where the UE has the right to access.

	
	It shall be possible to restrict the UE measurements and the handover to cells where the UE has the right to access.
	

	
	8
	Subscription / Policy based mobility control
	It shall be possible handover/re-direct the UEs between LTE frequency
 Layers,  between LTE and UTRAN, and between LTE and GERAN, based
 on  subscription information .
	Availability of measurements upon Idle to Active state transition should be addressed.

It is recommended to allow indication of “subscriber type info” from the EPC (which is applied by the RRM  for the UE while in LTE_ACTIVE)



	
	9
	Service based mobility control
	It shall be possible to handover/re-direct the  UEs between LTE frequency

 Layers,  between LTE and UTRAN, and between LTE and GERAN,

 based on whether the UE using or wanting to use specifc
 services or specific combination of services.
It shall be possible for the traget RAT to direct the UE back to the source RAT (LTE) on stop of the service, incl minimisation of the signalling (avoid double LAU/RAU/TAU)

	Availability of measurements upon Idle to Active state transition should be addressed.



	
	10
	MBMS
	It shall be possible to control the handover of the UEs between LTE Carriers,  between LTE and UTRAN, and   between UTRAN and LTE, depending on whether the UE requires reception of a MBMS Transmission or not.


	
	
	


Table 1: Information on mobility procedures in LTE

