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Discussion and Decision

1
Introduction
At RAN2 #65bis meeting, RAN2 intensively discussed the UE based solution suggested in [1] and due to the unclearity LS was sent to CT1, SA2 and SA1 with the massive number of question [5]. This contribution is trying to summarize UE behaviour in case of UE based solution and to compare UE based solution vs network based solution.
2
UE based solution
If UE is not able to perform combined attachment and mode1 is selected by user, UE will de-prioritize LTE and autonomously change the RAT to 2G/3G until new PLMN selection.
The UE behaviour can be summarized as below. 
Table 1: UE based solution
	UE Based Solution
	Network supports CSFB
	Network doesn’t support CSFB

	
	No IMS em-Call Support
	IMS em-Call Support 

(NOTE 2, 3)
	No IMS em-Call Support
	IMS em-Call Support

(NOTE 2, 3)

	Mode 1
	IDLE
	General
	UE follows priority indicated by the network, i.e. stays in LTE.
	UE camps on CS RAT and de-prioritizes LTE, as long as the UE remains in the registered PLMN or one of its equivalent PLMNs.

	
	
	CS Call
	If UE is in LTE, it performs CSFB to CS RAT and returns to LTE after release of CS call.
	The same as the left column.
	As UE is in CS RAT, it sets up the CS call where it is.
	The same as the left column.

	
	
	em-Call
	UE initiates CSFB call. Network performs PS HO or redirection to 2G/3G.


	The same as the left column.
	As UE is in CS RAT, it initiates CS em-call in 2G/3G.
	The same as the left column.

	
	Connected
	General
	UE may have RRC Connection in LTE
	In IDLE, UE camps on 2G/3G and starts RRC connection in 2G/3G. However RNC/BSS may trigger PS HO to LTE and while UE is in LTE RRC Connected, no CS service is available.

	
	
	CS Call
	UE initiates CSFB call. Network performs PS HO to 2G/3G
	The same as the left column.
	If UE is in CS RAT, it sets up the CS call where it is.

Otherwise CS call not possible.
	The same as the left column.

	
	
	em-Call
	UE initiates CSFB call. Network performs PS HO to 2G/3G.
	The same as the left column.
	If UE is in CS RAT, it initiates CS em-Call in 2G/3G. Otherwise CS em-Call not possible; UE initiates IMS em-Call but will fail.
	UE initiates IMS em-Call.

	Mode 2


	IDLE
	General
	UE follows priority indicated by the network, i.e. stays in LTE.
	UE follows priority indicated by the network, i.e. stays in LTE.

	
	
	CS Call
	If UE is in LTE, it performs CSFB to CS RAT and returns to LTE after release of CS call.
	The same as the left column.
	CS call not possible
	The same as the left column.

	
	
	em-Call
	UE initiates CSFB call. Network performs PS HO or redirection to 2G/3G. 


	
UE initiates IMS em-Call.
	CS em-Call not possible. 

UE initiates IMS em-Call but will fail.


	
UE initiates IMS em-Call.

	
	Connected
	General
	UE has RRC Connection in LTE.
	UE has RRC Connection in LTE. However eNB may trigger PS HO to 2G/3G.

	
	
	CS Call
	UE initiates CSFB call. Network performs PS HO to 2G/3G. After release of CS call, network may handover back to LTE.
	The same as the left column.
	CS not possible.
	The same as the left column.

	
	
	em-Call
	UE initiates CSFB call. Network performs PS HO to 2G/3G. After release of CS call, network may handover back to LTE.

ALU proposal: UE moves autonomously to CS RAT when UE starts em-Call.
	
UE initiates IMS em-Call.
	CS em-Call not possible. 

UE initiates IMS em-Call but will fail.


	
UE initiates IMS em-Call.


Note 1: As an example, tt is assumed that LTE has higher priority than CS RAT.

Note 2: In Rel-8, the UE does not know whether the network supports IMS em-Call or not. The UE will always perform CS em-Call, if possible.

Note 3: In Rel-9, it is foreseen that the GPRS/EPS network will inform the UE during attach/RAU/TAU whether IMS em-Call is supported or not.
To complete UE based solution, a few points need to be investigated.
- How to prevent mode 1 UE being handed over to LTE and mode 2 UE to 2G/3G during the connected mode?

- As being asked in [6], how IMS policies and UE CSFB mode setting will work?

- If VoIP + SR-VCC are supported in the network, does the network still need to support CSFB? Otherwise how UE CSFB mode will affect the RAT selection?

3
Network based solution

During the attachment or TAU UE indicates its prefer mode of operation to MME. And MME forwards this information to eNB with the combined attachment status (Success or failed) during initial UE context setup. Then eNB will redirect the UE accordingly.


[image: image1]
In the current UE RAT selection procedure, eNB can either broadcast or signal in the RRC Connection Release the priorities of RAT so it can influence UE RAT selection. Thus with further input from MME, eNB can make the best decision for the UE where it should camp on. Also as eNB will have the UE CSFB mode and combined registration status in the UE context, this information can be used for the connected mode mobility decision as well.

It is also expected the similar information has to be available to SGSN and BSS/RNC

4
Conclusion and Proposal
In section 2 and 3, we summarized the both solutions and Table 2 compares UE based solution and Network based solution.
Table 2: UE based solution vs. Network based solution
	
	UE based solution
	Network based solution

	Control over RAT selection
	As user selects mode of operation, RAT selection is up to user setting
	User setting is an input to the AS RAT selection control. Thus operator has the final control

	Connected mode mobility control
	2G/3G access network still can perform a PS HO to LTE regardless mode setting
	HO algorithm also can consider the mode of operation setting

	Interaction with AS cell (re-) selection procedure
	User setting overwrites network setting when there is confliction 
	eNB is only decision point to manipulate RAT selection parameter

	Interaction with IMS policies
	Not clear
	No impact as UE can make choice only when CSFB and IMS VoIP are supported by the network.

	REl-8 Signalling impact 
	No but some improvement may required for the connected mode mobility control
	NAS, S1 and RANAP have impact.


Proposal???
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