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1. Introduction

This paper discusses about UE behaviour when it is barred for mobile originating CSFB.
2. Background
2.1 Two use cases when MO CSFB is barred

There are two cases that access class barring is applied for CS Fallback:
Case1: NAS requests RRC to establish RRC connection with call type “mobile originating CS fallback” and RRC detects the request shall be barred based on “ac-BarringForCSFB” included inside SIB2 information  (e.g. REL10 UE camped on REL10 NW).

Case2: NAS requests RRC to establish RRC connection with call type “mobile originating CS fallback” and RRC detects the request shall be barred based on “ac-BarringFor-MOData” included inside SIB2 information, and “ac-BarringForCSFB” is not included inside SIB2 (e.g. REL10 UE camped on REL8/9 NW, or camped on REL10 NW but ACB for CSFB is not used.).
2.2 Current UE bahaviour when ACB is applied for CSFB (C1-105133)

The latest UE behaviour agreed in CT1#68 is to keep staying in E-UTRAN rather than reselecting GERAN/UTRAN. Below is the excerpt from the CR.

“If the service request was initiated for CS fallback and the access is barred for "mobile originating CS fallback" (see 3GPP TS 36.331 [22]), the service request procedure shall not be started. The UE stays in the current serving cell and applies normal cell reselection process. The service request procedure may be started if it is still necessary, i.e. when access for "mobile originating CS fallback" is granted or because of a cell change.”
In the latest RRC spec, when barring is applied, RRC returns that "MO for CSFB is barred" regardless of the type of ACB (Rel-8 ACB or Rel-10 ACB4CSFB).
Based on this spec, Table1 and Table2 show possible combination of UE and NW and UE behavior.









Table1. UE behavior when it is barred (NW is REL10)
	



	MO CSFB request
	MO data request(SERVICE REQUEST)

	
	REL10 NW broadcast REL8 ACB information
	REL10 NW broadcast REL10 ACB(ACB for CSFB) information
	REL10 NW broadcast REL8 ACB information
	REL10 NW broadcast REL10 ACB (ACB for CSFB) information

	REL8 UE
	Reselect 2G/3G
	UE does not understand this information.
	Keep stay in LTE
	Don’t care. This information is not used to stop MO data request 

	REL9 UE
	Reselect 2G/3G
	UE does not understand this information
	Keep stay in LTE
	Don’t care. This information is not used to stop MO data request

	REL10 UE
	Case2.

Keep stay in LTE

Problem.

1. UE behavior is changed from REL8/9 (backward in-compatible)
2. There is a chance that CS call can continue if UE reselct 2G/3G.
	Case1.

Keep stay in LTE
	Keep stay in LTE
	Don’t care. This information is not used to stop MO data request


Table2. UE behavior when it is barred (NW is pre-REL10)
	
	MO CSFB request
	MO data request(SERVICE REQUEST)

	
	Pre-REL10 NW broadcast REL8 ACB information
	Pre-REL10 NW broadcast REL10 ACB(ACB for CSFB) information
	Pre-REL10 NW broadcast REL8 ACB information
	Pre-REL10 NW broadcast REL10 ACB (ACB for CSFB) information

	REL8 UE
	Reselect 2G/3G
	Not Applicable
	Keep stay in LTE
	Not Applicable

	REL9 UE
	Reselect 2G/3G
	Not Applicable
	Keep stay in LTE
	Not Applicable

	REL10 UE
	Case2.

Keep stay in LTE

Problem.

1. UE behavior is changed from REL8/9(backward in-compatible)
2. There is a chance that CS call can continue if UE reselct 2G/3G.
	Not Applicable
	Keep stay in LTE
	Not Applicable


2.3  Problem statement

In Case2, one problem is that REL10 UE bahavior is different from that of REL8/9 in case the NW broadcast REL8 ACB information.  REL8/9 UEs perform reselection to UTRAN/GERAN but REL10 UEs will keep staying in E-UTRAN.  From NW operator point of view, the UE behavior shall be the same regardless of the releases.  This is backward incompatible.
Another problems is that what the network operator is doing is “invoking REL8 Access Class Barring(ACB) functionality”(NOT REL10 ACB for CSFB). In this case, there is a possibility that GERAN/UTRAN is not under congestion situation and CS call can be available if the UE reselect GERAN/UTRAN and continue CC procedures.  However, in the latest spec, REL10 UEs remains in LTE regardless of the content of SIB2 information, therefore, REL10 UEs can not continue CS call establishment though REL8/9 UEs can do it. 
3. Proposal

3.1 What is appropriate behaviour of the UE when Rel-8 ACB is applied to Rel-10 CSFB calls?

When we consider the problem described in this paper, it is better for UE to reselect GERAN/UTRAN in case the access barring is based on “ac-BarringForMO-Data”(REL8).  So UE have to differentiate its behaviour in Case1 and Case2.  To achieve this, NAS layer has to be informed about “which ACB information AS applied (e.g. “ac-BarringForCSFB” or “ac-BarringForMO-Data”)” by AS layer.   
3.2 Necessary enhancement for specifications
Proposed new text on TS24.301 is below. 

“If the service request was initiated for CS fallback and the access is barred for "mobile originating CS fallback" (see 3GPP TS 36.331 [22]) and lower layer indicates “the barring is due to REL10 access barring information”, the service request procedure shall not be started. The UE stays in the current serving cell and applies normal cell reselection process. The service request procedure may be started if it is still necessary, i.e. when access for "mobile originating CS fallback" is granted or because of a cell change.
If the service request was initiated for CS fallback and the access is barred for "mobile originating CS fallback" (see 3GPP TS 36.331 [22]) and lower layer indicates “the barring is due to REL8 access barring information”, the UE shall select GERAN or UTRAN radio access technology. The UE then proceeds with appropriate MM and CC specific procedures. The EMM sublayer shall not indicate the abort of the service request procedure to the MM sublayer.”
Also, in the latest RRC specification(TS36.331 RP-101293), AS layer does not tell NAS about why MO CSFB is barred(e.g. the access is barred due to “ac-BarringForCSFB” or “ac-BarringForMO-Data”).  However, to achieve the UE behaviour described in this paper, enhancement in AS layer is also needed (e.g. AS layer tells about which information(“ac-BarringForCSFB” or “ac-BarringForMO-Data”) AS has checked/ applied) so that NAS layer can be aware of necessary information and take appropriate UE action(reselect GERAN/UTRAN or keep staying in E-UTRAN) upon receiving access is barred for MO-CSFB.  
So this paper proposes the following.
1. CT1 agree on the concept of changing UE behavior to reselect GERAN/UTRAN when CSFB access barring is applied based on Rel-8 barring information  
2. Send LS to RAN2 to ask them necessary modification in RRC specification (i.e. indication from RRC layer to the NAS layer the type of ACB information being applied to MO CSFB request)..
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