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1
Introduction
At RAN2 #65bis meeting, RAN2 intensively discussed the “UE based de-prioritisation” 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 compares the different solutions and proposes “disabling UE capabilities” to be agreed. This contribution also summarizes UE behaviour in case “disabling UE capabilities” solution is accepted.
2
UE based de-prioritisation
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 is summarized in Table 1 in the Annex according to our understanding. 
However, the following questions were raised during the discussion and have to be answered before agreeing on this solution.
- 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? UE may choose to implement IMS and/or CSFB, so an IMS net may also deploy CSFB
3
Network based solution (Reusing RRC Connection Release procedure)
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 as in Figure 1 in the Annex.

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.
Howeved this solution will have impacts to the network signalling. Also it is not clear how MME is aware of IMS service capabilities.

4
Disabling UE Capabilities in the UE
While discussing CONNECTED mode problem for the UE based de-prioritisation solution, it was proposed that UE disables eUTRA capabilities in case the combined registration is failed and mode is set to 1. This is considering CSFB only and not any potential relation with IMS voice.
Before discussing the solution, it is important to understand Domain, RAT and service selection and also the relation with voice service provision by IMS.
CT1 defined the CS/PS mode parameter according to CSFB stage 1 requirements. For handling IMS voice capaibilites a similar parameter is needed. Preferentially the same parameter is used. For this reason the CT1 defined parameter that is configured on UE could be clarified to apply for service provison via E-UTRAN in general (including IMS) and not to CSFB only. It indicates then the user preferences just for the case that the currently selected RAT (E-UTRAN, but also UTRAN without CS support) does not support all services that are suppported by the UE and expected by the user.

Preferential definition of CS/PS mode that is applicable to CSFB and IMS voice service provision:

CS/PS mode 1: UE/user prefers voice services over non-voice services

CS/PS mode 2: UE/user prefers non-voice services over voice services

It should be noted that this CS/PS mode re-definition is not yet discussed at CT1. The CS/PS mode indicates the user preference when non-voice and voice services are not fully available in parallel on the currently selected RAT. In addition a preference parameter is needed to indicate whether CSFB or IMS voice is preferred in case UE and network support both. For this the UE is configured by the operator via DM with a “domain preference” for using CS or IMS voice.

The diagram shows the process for a UE with CSFB and IMS voice capabilities using “CS/PS mode” and “domain preference” parameters. The process for a UE with only CSFB or only IMS capabilty should also become clear from that diagram. The diagram also takes into account the IMS voice support indicator which is indicated to the UE during attachment or TAU.
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5
Conclusion and Proposal
In section 2 , 3 and 4, we summarized the solutions for CSFB mode selection. Considering overall workload for the solution and time constraints (This is an Rel-8 issue) and clearity of the solution, we propose to agree on the solution in section 4. (UE disables the E-UTRAN capabilities.)
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Annex A: UE based de-prioritisation 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, it 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.
Table 1: UE based de-prioritisation solution

Annex B: Network based solution (Reusing RRC Connection Release procedure)
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Figure 1: Network based solution
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