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Abstract of the contribution: Discussion of restriction handling and proposal to add the chapter “Roaming and Area Restrictions” to TS23.401.
1. Introduction

In chapter 5.3.2 Attach Procedure step 17 in TS23.401 a reference is made to a chapter "Roaming and Area Restrictions" which does not exist in the TS23.401 specification. At the SA2#60 Kobe meeting also an LS reply was approved from SA2 to RAN3 (S2-074802 LS on Area and Access Restrictions). Based on these a discussion is made in this contribution about restriction handling, handover restriction list and a proposal is made to add a chapter “Roaming and Area Restrictions” to TS23.401.
2. Discussion

At UE TA/RA changes in EMM-idle and handover at EMM-connected it is checked if the UE is allowed to enter into the new area or not i.e. Roaming and Area Restriction handling. The roaming and area (TA/RA) restrictions is configured by the operator. The handling of the access, roaming and area restrictions is handled by the core network. Based on the existing procedures in TS23.401 restriction handling is performed as follows:
· Attach

· MME checks area (TA), access (RAT) and roaming (PLMN) restrictions
· TAU procedure GERAN / UTRAN ( e-UTRAN

· MME checks area (TA), access (RAT)  and roaming (PLMN) restrictions
· RAU procedure e-UTRAN ( GERAN / UTRAN 

· SGSN checks area (RA), access (RAT)  and roaming (PLMN) restrictions
· Inter eNB handover with CN node relocation (S1 based HO)

· MME checks area (TA), access (RAT) and roaming (PLMN) restrictions. Performed in TAU procedure in the end of the HO procedure.
· Intra MME HO (X2 based HO, not described in TS23.401)

· Source eNB checks area (TA) and roaming (PLMN) restrictions

· IRAT UTRAN / GERAN ( E-UTRAN HO

· Target MME checks area (TA), access (RAT) and roaming (PLMN) restrictions. Performed in TAU procedure in the end of the HO procedure
· IRAT E-UTRAN ( UTRAN / GERAN HO

· Target SGSN checks area (RA), access (RAT) and roaming (PLMN) restrictions. Performed in RAU procedure in the end of the HO procedure
As can be seen above the core network is performing the restriction handling in the SGSN or the MME except for the case “Intra MME HO” when handover is performed over the X2 interface not controlled by the core network. In this case the restriction handling is performed by RAN in eNodeB, which requires the core network to provide the eNodeB with handover restriction information (see LS reply S2-074802).

From the LS reply (S2-074802) the following text is excerpt:

“… At S1 connection setup the MME signals to the eNB handover restriction information, which is a list of forbidden TAs. It is assumed that only neighbouring forbidden TAs need to be signalled to the eNB. With any TA Update the MME may signal to the eNB an updated list of forbidden TAs. …”
“...At S1 connection setup the MME signals to the eNB handover restriction information, which indicates forbidden RAs or forbidden RATs. With any TA Update the MME may signal to the eNB an updated list of forbidden RAs. …”
“… The signalling should be reduced to a reasonable number of neighbouring forbidden TAs. The list of forbidden TAs in the eNB is updated by the MME when the UE performs a TA Update. …”

In the excerpt text from the LS reply some wording can be questioned:
1 “..only neighbouring forbidden TAs need to be signalled to the eNB..” and “..reasonable number of neighbouring forbidden TAs..”
In a pooling case the UE can move inside the whole pool only using X2 based handover. As this is no controlled by the core network no up-date is performed of the Handover Restriction List in the eNodeB. It is first at an eNodeB change at the pool boarder an “Inter eNB handover with CN node relocation” procedure is performed and the Handover Restriction List is up-date by the core network to the target eNodeB.
The forbidden TAs signalled to eNodeB must cover the whole pool i.e. not only neighbouring TAs.

2 “… forbidden RAs or forbidden RATs…”
All RAT changes is handled by the core network in the IRAT HO procedures which means that there is no need to signal the forbidden RAs or RATs to the eNodeB.
3 “… With any TA Update the MME may signal to the eNB an updated list..”
The signalling of the Handover Restriction List from MME to eNodeB is only needed in EMM-connected cases as the eNodeB keeps no UE context in EMM-Idle. The Handover Restriction List is signalled from MME to eNodeB at, Attach procedure, Service Request procedure and all S1 based handover procedures.

As an optimization (see point 2 above) it can be questioned if not eNodeB also can perform the restriction handling in all handover cases (EMM-Connected). The optimization is a result of that the restriction handling is carried out already in the handover preparation phase, instead of waiting until the TAU or RAU is performed in the end of the handover procedure. In any case the restriction handling has also to be performed in the TAU or RAU procedure as new subscription data is downloaded in this part of the handover procedure. If this optimization shall be performed optional restriction information is needed in eNodeB i.e. forbidden RAs and forbidden RATs. 
3. Proposal

It is proposed to discuss the content of the Handover Restriction List. 
It is proposed to add the below text to the TS23.401 specification. If this is agreed up-dates has also to be carried out in the respective procedures performing the restriction handling.  
**** START OF CHANGE ****
4.3.4.x
Roaming and Area Restrictions

Roaming, access and area restriction is controlled by the core network. 

In EMM-Idle mode roaming, access and area restriction handling is performed by MME.

In EMM-Connected mode with handover handled over the X2 the roaming and area restriction handling is performed by eNodeB based on handover restriction information provided by the core network. The handover restriction list is constructed of a list of not allowed tracking areas together with a list of allowed PLMNs. In all other EMM-Connected handover cases the roaming, access and area restriction handling is performed by MME.

The eNodeB can as an optimization also perform complementing restriction handling also for the S1 based handover cases. To perform the optimization optional parameters shall be added to the handover restriction list Optional parameters can be forbidden RAs and forbidden RATs.
**** END OF CHANGE ****
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