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1 Introduction
In this document, we present a model for how to introduce Extended Access Barring (EAB) in UE NAS and UE AS specification. 
Some issues discussed in this document are still pending response from other WGs (e.g. on “UE configured for EAB”). 
The discussion in this document is focused on EUTRA, however the same principles apply also for UTRA.
2 Discussion
At RAN2#75, the following was agreed:

-  RAN2 assumes that somehow per RRC connection establishment, AS will know whether to apply EAB or not


- this is a requirement if EAB is applied in AS, otherwise it is not needed.
-  EAB will be executed at AS layer
Furthermore, we consider it important to keep AS “service agnostic”, meaning that AS should not be aware of the service or reason for why the UE access is triggered. We should preferably continue using the same principles as when the Establishment cause “Delay Tolerant Access” was introduced in Rel-10. 
Below, we present Appendix D.1 from TS24.301. In this appendix, we believe it is possible to specify the following conditions for EAB, such that NAS (EMM) can indicate to lower layers that a signaling connection establishment attempt is subject to “EAB check” in AS:
· The UE is configured for EAB
· The UE access is a MO (mobile originating) access

· If a UE that is configured for EAB initiates an emergency call or is a member of an Access Class in the range 11-15 and according to clause 4.3.1 that Access Class is permitted by the network, then the UE shall ignore any EAB information that is broadcast by the network.
D.1
Mapping of NAS procedure to RRC establishment cause (S1 mode only)

When EMM requests the establishment of a NAS-signalling connection, the RRC establishment cause used by the UE shall be selected according to the NAS procedure as specified in table D.1.1. The EMM shall also indicate to the lower layer for the purpose of access control, the call type associated with the RRC establishment cause as specified in table D.1.1.

Table D.1.1: Mapping of NAS procedure to establishment cause and call type

	NAS procedure
	RRC establishment cause (according 3GPP TS 36.331 [22])
	Call type

	Attach
	If an ATTACH REQUEST has EPS attach type not set to "EPS emergency attach", the RRC establishment cause shall be set to MO signalling except when the UE initiates attach procedure to establish emergency bearer services. (See Note 1)


	"originating signalling"

	
	If an ATTACH REQUEST has EPS attach type not set to "EPS emergency attach", the attach procedure is not triggered due to paging with IMSI, and UE is configured for NAS signalling low priority, the RRC establishment cause shall be set to Delay tolerant. (See Note 1)


	"originating signalling"



	
	If an ATTACH REQUEST has EPS attach type set to "EPS emergency attach" or if the ATTACH REQUEST has EPS attach type not set to "EPS emergency attach" but the UE initiates the attach procedure on receiving request from upper layer to establish emergency bearer services, the RRC establishment cause shall be set to Emergency call. (See Note 1)


	"emergency calls"



	Tracking Area Update
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency, the RRC establishment cause shall be set to MO signalling. (See Note 1)
	"originating signalling"

	
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency", the tracking area update procedure is not triggered due to paging, and UE is configured for NAS signalling low priority, the RRC establishment cause shall be set to Delay tolerant. (See Note 1)
	"originating signalling"

	
	If the UE has a PDN connection established for emergency bearer services or is initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency", the RRC establishment cause shall be set to Emergency call. (See Note 1)
	"emergency calls"

	Detach
	MO signalling (See Note 1)
	"originating signalling"

	Service Request
	If a SERVICE REQUEST is to request user plane radio resources, the RRC establishment cause shall be set to MO data. (See Note 1)


	"originating calls"



	
	If a SERVICE REQUEST is to request user plane radio resources for emergency bearer services, the RRC establishment cause shall be set to Emergency call. (See Note 1)


	"emergency calls"



	
	If a SERVICE REQUEST is to request resources for UL signalling, the RRC establishment cause shall be set to MO data. (See Note 1)


	"originating calls"



	
	If a SERVICE REQUEST is triggered by a PDN CONNECTIVITY REQUEST that has request type set to "emergency", the RRC establishment cause shall be set to Emergency call. (See Note 1)


	"emergency calls"



	
	If a SERVICE REQUEST is to request user plane radio resources or to request resources for UL signalling and the UE is configured for NAS signalling low priority, the RRC establishment cause shall be set to Delay tolerant. (See Note 1)


	"originating calls"



	
	If a SERVICE REQUEST is a response to paging where the CN domain indicator is set to "PS", the RRC establishment cause shall be set to MT access. (See Note 1)


	"terminating calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "packet services via S1" and is to request user plane radio resources or to request resources for UL signalling and the UE is configured for NAS signalling low priority, the RRC establishment cause shall be set to Delay tolerant. (See Note 1)


	"originating calls"

	
	If an EXTENDED SERVICE REQUEST has service type set to "packet services via S1" and is to request user plane radio resources for emergency bearer services, the RRC establishment cause shall be set to Emergency call. (See Note 1)


	"emergency calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "packet services via S1" and is triggered by a PDN CONNECTIVITY REQUEST that has request type set to "emergency", the RRC establishment cause shall be set to Emergency call. (See Note 1)


	"emergency calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "packet services via S1" and is a response to paging where the CN domain indicator is set to "PS", the RRC establishment cause shall be set to MT access. (See Note 1)


	"terminating calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback or 1xCS fallback" and is to request mobile originating 1xCS fallback, the RRC establishment cause shall be set to MO data. (See Note 1).


	"originating calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback or 1xCS fallback" and is to request mobile originating CS fallback, the RRC establishment cause shall be set to MO data. (See Note 1).
	"mobile originating CS fallback"

	
	If an EXTENDED SERVICE REQUEST is a response to paging for CS fallback, service type set to "mobile terminating CS fallback or 1xCS fallback", the RRC establishment cause shall be set to MT access. (See Note1, Note 2).
	"terminating calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback emergency call or 1xCS fallback emergency call", the RRC establishment cause shall be set to Emergency call. 
(See Note 1).
	"emergency calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback or 1xCS fallback " and UE is configured for NAS signalling low priority, the RRC establishment cause shall be set to Delay tolerant. (See Note 1).
	"originating calls"

	Note 1:
For these NAS procedures initiated by UEs of access class 12, 13 or 14 in their home country, the RRC establishment cause will be set to "High priority access AC 11 – 15". For this purpose the home country is defined as the country of the MCC part of the IMSI, see 3GPP TS 22.011 [1A].


For these NAS procedures initiated by UE of access class 11 or 15 in their HPLMN (if the EHPLMN list is not present or is empty) or EHPLMN (if the EHPLMN list is present), the RRC establishment cause will be set to "High priority access AC 11 – 15".

Note 2:
This is not applicable for mobile terminating 1xCS fallback. 




NOTE:
The RRC establishment cause can be used by the network to prioritise the connection establishment request from the UE at high load situations in the network.
In UE AS, when “upper layer” indicate that an establishment request is subject to EAB check (in addition to “establishment cause” and “call type”), UE executes the EAB checking with respect to the EAB information provided in SI broadcast. Details on the content of this information for EUTRA and UTRA is not discussed in this document, however, as an example, we present the EAB information in GERAN SI (TS 44.018). We expect EUTRA and UTRA SI will contain similar information, in particular the “EAB Subcategory”. 
	EAB Authorization Mask (10 bit)
This field is a bit map that provides the list of authorized access classes for mobile stations configured for Extended Access Barring. It allows for zero, one or more access classes to be indicated as authorized and is coded as follows:

bit
9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0

All mobile stations configured for EAB are authorized (i.e. no barring)

x x x x x x x x x 1

Mobile stations configured for EAB and a member of Access Class 0 are barred

x x x x x x x x 1 x

Mobile stations configured for EAB and a member of Access Class 1 are barred
x x x x x x x 1 x x

Mobile stations configured for EAB and a member of Access Class 2 are barred

…..

1 x x x x x x x x x

Mobile stations configured for EAB and a member of Access Class 9 are barred


	EAB Subcategory (2 bit)
This field identifies the targeted subcategory of mobile stations configured for EAB. It is coded as follows:
00    
The EAB Authorization mask is applicable to all mobile stations configured for EAB .
01    
The EAB Authorization mask is only applicable to mobile stations configured for EAB and registered neither in their HPLMN nor in a PLMN that is equivalent to it (see TS 22.011).

10    
The EAB Authorization mask is only applicable to mobile stations configured for EAB and registered neither in the PLMN listed as most preferred PLMN of the country where the UE is roaming in the operator-defined PLMN selector list on the SIM/USIM, nor in their HPLMN nor in an PLMN that is equivalent to it (see TS 22.011).

All other values are unused. Upon receiving a value it considers to be unused, a mobile station configured for EAB shall ignore it and shall consider itself as not being part of the targeted subcategory.




In TS 44.060, GERAN also specifies the following UE actions with respect to EAB:
3.3.1.4
Preliminary Access Barring Check

The preliminary access barring check shall indicate network access is barred if all of the following conditions are satisfied: 

· the establishment cause for the request received from the MM sublayer is not "emergency call".

· the SYSTEM INFORMATION TYPE 21 message is broadcast in the cell and includes EAB information;

· the mobile station is a member of a subcategory of mobile stations targeted by the EAB information;

· the EAB Authorization Mask sent in the EAB information indicates the mobile station’s access class is not authorized;

· the mobile station is not a member of any of the authorized special access classes (i.e. an Access Class in the range 11-15) permitted by the network;

Otherwise, the preliminary access barring check shall indicate network access is not barred. 

We consider it feasible to use similar wording as the highlighted text when specifying UE AS behaviour in EUTRA and UTRA specifications. There seems no reason to “model” this as some AS-NAS interaction, but leave this as a UE implementation issue. This also has the benefit to having similar “model” and specification text in all RATs.
UE AS indicates “barring status” for accesses subject to EAB check to “upper layers”, in similar way as for existing access class barring features. If UE, after AS EAB check, finds out that no barring shall apply, UE executes the “legacy” access class barring check.
In summary, we propose the following NAS-AS model for EAB:

· UE NAS indicates to UE AS when certain access is subject to “EAB check”

· UE is configured for EAB

· Not emergency call,
· Not AC 11-15

· Not UE-term access

· UE AS executes EAB checking with respect to EAB information in SI 
· UE evaluates membership of EAB subcategory A, B, C, targeted by EAB information
· Checks EAB barring status (details FFS)
· Indicates barring status for access subject to “EAB check” to upper layers
· UE NAS does not initiate any further accesses subject to “EAB check” while barring is “on”.
3 Conclusion

In this document, we have discussed a UE AS-NAS “model” for EAB. We propose RAN2 adopts this “model” in stage 3 work, and communicates this to CT1. 
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