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1
Introduction
In RAN2#74 meeting, the details of how to implement EAB were discussed and agreements are shown as below. However, it is still unclear whether EAB is handled in AS or NAS layer. 
	Agreements:

1: 
Somehow the UE knows whether at a certain RRC connection establishment it needs to apply EAB or not.

3: 
BCCH broadcasts EAB information.

5: 
EAB information on BCCH indicates which "category" of UEs configured with EAB apply EAB.

5a: UEs configured with EAB check their categories (i.e. category a, b, c) in order to decide whether or not to apply EAB.

6: 
If UE is establishing the RRC connection for emergency call, UE configured with EAB applies no EAB.

7: 
FFS: If UE has a special AC (i.e. AC11-15), UE configured with EAB applies Rel-10 ACB. (or can this depend on case by case connection establishment)

8: 
if UE has no special AC, UE configured with EAB applies EAB for non-emergency calls.

9: 
If EAB information is not available on BCCH, UEs configured with EAB apply no EAB, but apply Rel-10 ACB.


The paper [1] discusses the pros and cons of applying EAB in AS vs EAB in NAS respectively. It is identified that neither of the solutions could meet all the SA1 requirements without new additions. For example, the category information about the UE would not be available if EAB is handled in AS layer without additional information from NAS to AS. The interaction between EAB and ACB cannot be achieved when EAB is handled in NAS layer. In this paper, we further elaborate the discussion by comparing the two approaches in terms of the impact to different specifications and come to the conclusion that EAB should be handled in AS layer. 
-
EAB information shall define whether EAB applies to UEs within one of the following categories: 

a) 
UEs that are configured for EAB;

b) 
UEs that are configured for EAB and are neither in their HPLMN nor in a PLMN that is equivalent to it; 

c)  UEs that are configured for EAB and are 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 a PLMN that is equivalent to their HPLMN
-
If the network is not broadcasting the EAB information, the UE shall be subject to access barring as described in clause 4.3.1
-
If the EAB information that is broadcast by the network does not bar the UE, the UE shall be subject to access barring as described in clause 4.3.1
2
Disucssion
To proceed the work related to EAB in RAN2, it is important to decide whether EAB is handled in AS layer or NAS layer.

2.1
Current Barring Mechanism
2.1.1
LTE

Currently barring based on the UE access class is specified in AS layer and corresponding timers are all defined in AS layer except SSAC. For SSAC, access barring parameters for MMTEL-video and MMTEL-voice are broadcasted in SIB2 and UE AS layer forwards the SSAC access barring parameters to application layer (i.e, IMS layer). And actual barring evaluation and barring is applied in the application layer.
Also, in case of RRC connection rejection, handling of T302 is defined in the AS layer. For extendedWaitTime, AS layer only forwards the timer to NAS layer, if received and in connection with MM backoff timer, NAS handles the extendedWaitTime.
2.1.2
UMTS

All access barring procedure is defined in AS layer and barring parameters are included in SIB3. And for DSAC, network can signal barring parameter for PS and CS independently. And as LTE, extendedWaitTime is forwarded from AS layer to NAS layer, if received.
2.2
EAB handling in AS
For this case, NAS layer should provide all necessary information to AS to apply the EAB and this includes whether EAB should be applied or not and which category UE belongs to based on the PLMN selection result. Further more, NAS should provide call type and RRC establishment cause so that AS layer can apply normal ACB. First, AS layer should evaluate barring based on EAB parameter if included in the SIB otherwise evaluate normal ACB is applied. Based on the barring status, if normal ACB is applied, the existing procedure can be applied. If EAB is applied, it is expected that new description will be added to RRC specification with a new timer definition as any other barring timers.

In case T302 is running, all the accesses except emergency call will be barred. Thus EAB connection request also can follow the same practice.

In case extendedWaitTime is running in NAS layer, depending on whether the “delay tolerant” is configured with EAB or not, new NAS PDU transmission may be or may not be requested. (i.e, As “delay tolerant” and EAB are independent features, as long as connection request for EAB is not also for “delay tolerant”, NAS layer can trigger the connection request.) 
In case of UMTS, all access barring mechanisms including domain specific access restriction etc. are now handled in AS. It is natural to have EAB handled in AS without introducing much complexity to UMTS.

Pro: 

1. Reuse the existing descriptions for ACB in the RRC specification
2. Maximising the commonality with existing ACB. (natural choice)

3. No new functionality in NAS layer

4. Similar solution as GERAN agreed for EAB
Cons:

1. NAS should provide EAB related parameter to AS

2.3
EAB handling in NAS
For this case, NAS layer does not need to provide EAB related information to AS layer. However, AS layer should forward EAB related information received from SIB to NAS layer and NAS layer should perform the EAB evaluation and actual barring depending on the evalution result. 
Thus NAS specifications (24.301 for LTE and 24.008 for UMTS) should define a barring timer and specify the handling of barring. Also in case EAB barring is passed or AS layer does not provide EAB related information to NAS layer, NAS layer should provide call type and RRC establishment cause so that AS layer can apply the normal ACB. Additionally,  if access for MO_data or MO_signalling is barred, AS layer indicates it to NAS layer. Thus NAS layer should specify the interaction between this indication and new EAB connection attempt. (i.e, if UE tried to make MO_data but it is barred, EAB connection request shall not trigger.) 
Besides, in case of UMTS, it is not clear how NAS domain interacts with EAB in EAB is handled in NAS layer. SA1 requirement does not seem to be clear whether EAB is for PS only or both for PS and for CS. If EAB is handled in AS layer, this should not be a problem because AS layer will bar the RRC Connection Request message. However, if EAB is handled in the NAS layer, it has to be clarified with SA1 whether EAB is for PS only or for both PS and CS. If EAB is for both PS and CS, the solution should further clarify how to forward the EAB configuration received in the system broadcast it to the correct NAS CN domain.  
Pro: 

1. Simpler from AS layer point of view

Cons:

1. New functionality in NAS layer

2. Due to the interaction with ACB, complicated description in the NAS layer is expected

3. For UMTS, it should be clarified how EAB should be forward to which CN domains

2.4
Comparison
	
	EAB in AS layer
	EAB in NAS layer

	CT1 impact
	Mapping between NAS procedure and RRC establishment cause and call type needed where EAB is visible to AS as one of call type. 

NAS indicating to AS:

- The category that the UE belongs to based on the PLMN selection result

- The information for applying ACB when EAB is passed or no EAB is available from BCCH
	No changes in RRC establishement cause or call type mapping from NAS to AS.
New functionality to be defined in NAS including:
- Barring behaviour, including defining a barring timer and/or barring factor and deciding to bar or not

- Triggering ACB in AS layer when EAB is passed or no EAB is available from BCCH.
- Interaction between ACB result indication and new EAB access attempt.

	RAN2 impact
	Reusing existing description for ACB.
New parameters to be defined for EAB handling, e.g. timer and/or factor. 

Interaction between ACB and EAB to be specified.
	SSAC-like handling to be specified for EAB, i.e. UE receiving the EAB parameters from BCCH and forwarding to NAS layer.


	Pros and Cons
	+ Reuse the existing descriptions for ACB in the RRC specification

+ Maximising the commonality with exiting ACB. (natural choice)

+ No new functionality in NAS and upper layer

+ Similar solution as GERAN agreed for EAB

- NAS should provide EAB related parameter to AS
	+ Simpler from AS layer point of view

- New functionality in NAS layer

- Due to the interaction with ACB, complicated description in the NAS layer is expected

- For UMTS, it should be clarified how EAB works with two CN domains if EAB is applicable both for CS and PS



3
Conclusion and Proposal
Based on the discussion in 2, it is proposed to agree that handling of EAB is specified in AS layer.
Proposal: It is proposed that handling of EAB is specified in 36.331 and 25.331.
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