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1
Introduction

The SA1 requirements regarding EAB is included in 3GPP TS 22.011[1] and some requirements related to EAB content are extracted below.
-
A network may broadcast EAB information.
-
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 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.
· UEs configured for EAB are considered more tolerant to access restrictions than other UEs.
In RAN2#74 meeting, the details of how to implement EAB were discussed and some of them have been agreed. The agreements related to EAB content are listed as below [2]. 

    Agreements:

3:  BCCH broadcasts EAB information.

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

However, there are still some open issues left on EAB, e.g. which SIB is used to carry the EAB info? What is the detailed broadcast EAB content? What is the updating frequency for EAB? and etc.   

To proceed the work related to EAB in RAN2, it is important to clarify the questions above. In this paper, we further elaborate the discussion by comparing different approaches for each issue in terms of the impact to different specifications, Pros/Cons and then come to a conclusion on the open issues. 
2
Discussion

2.1
Current Mechanism for ACB
The access barring info for ACB is broadcast in SIB2 with the following info included: whether emergency call is barred or not; access barring configuration for the call type of MO-signalling and/or MO-data, in which access barring factor, access barring time and access barring configuration for special ACs are provided. And the updating frequency follows the normal SI modification period, i.e., 0.64s~40.96s. 

2.2
EAB Content
According to the SA1 requirement, when EAB is active, UE shall ignore EAB when it initiates the emergency call. Therefore, emergency call barring does not need to be considered in EAB configuration.. And in the agreement of RAN2 #74, there is a FFS, i.e, "FFS: If UE has a special AC (i.e. AC11-15), UE configured with EAB applies Rel-10 ACB", but according to the SA1 requirement, even though EAB is active and UE configured with EAB, if UE has also a special AC (i.e, AC 11 – 15), it is allowed to access the network as long as the corresponding special AC is allowed by the corresponding call type in ACB. In this case, UE will ignore EAB. 
2.2.1
EAB Content for LTE
Considering the requirements from SA1, EAB configuration does not include eab-BarringForSpecialAC. For the actual contents of EAB configuration, there are two alternatives:

Alt 1. Broadcast the category info, e.g., a) or b) or c) and for the corresponding category, broadcast whether it is barred or not.  And a barring timer should be provided like ACB.
Alt 2. Broadcast the category info, e.g., a) or b) or c) and for the corresponding category, broadcast the related "eab-BarringFactor and eab-BarringTime". 
And the related pros and cons for the alternatives are also given.

	
	Alt 1
	Alt 2

	Impact to the Spec
	Broadcast category info, e.g. a) or b) or c) and "barred" or not for the corresponding category and barring timer


	Broadcast category info, e.g. a) or b) or c) and "eab-BarringFactor and eab-BarringTime" for the corresponding category



	Pros
	+ simplest and less overhead to SIB 

+ align with EAB in GSM and Rel.10 ACB in UMTS 
	+ align with Rel.10 LTE access barring mechanism



	Cons
	- Different than Rel-10 LTE ACB mechanism
	- more overhead to SIB compared with Alt 1.

- Different solution than EAB solution in other RAT



Although Alt2 may provide more flexibility, flexibility often means complexity. Thus simplest solution which solves the problem is preferable. Also to simplify the UE implementation the same solution for different RAT is preferable. Therefore with the comparison above, we propose the followings.
Proposal 1: It is proposed to have Alt 1 as the baseline, i.e. EAB content includes barring or not and eab-BarringTime for the indicated category.

2.2.2
EAB Content for UMTS
As special AC does not need to be consider in EAB configuration, EAB should be considered only for AC 0-9. (i.e, if “barred/non-barred” parameter is signalled per AC like GERAN, it is signalled only for AC 0-9) For the actual contents of EAB configuration, there are two alternatives:

Alt 1. Broadcast the category info, e.g., a) or b) or c) and for the corresponding category, broadcast whether it is barred or not. And like GERAN, broadcast category and barring status (barred or not barred) per access class.

Alt 2. Broadcast the category info, e.g., a) or b) or c) for the corresponding category, broadcast the related "ac-BarringFactor and ac-BarringTime" as in LTE ACB. 

And the related pros and cons for the alternatives are also given.

	
	Alt 1
	Alt 2

	Impact to the Spec
	Broadcast category info, e.g. a) or b) or c) and 

“barred” or not for the corresponding category per AC
	Broadcast category info, e.g. a) or b) or c) and

"ac-BarringFactor and ac-BarringTime" for the corresponding category



	Pros
	+ simplest and less overhead to SIB 

+ align with Rel.10 UMTS in which only barring/Not barring is allowed
	+ simple and allowing finer granularity on controlling the access
+ align with Rel.10 LTE access barring mechanism



	Cons
	- less finer granularity on access control for one of the category 
	- more overhead to SIB compared with Alt 1.

- Totally new mechanism


For UMTS, ac-BarringFactor and ac-BarringTime has not been used for ACB. In order to keep consistent with previous version of specification and not introduce new behaviour, the approach 1 is preferred.
Proposal 2: It is proposed to have Alt 1 as the baseline for UMTS, i.e. EAB content includes only a Boolean Barred/Not Bared for each category per AC.

2.2.3
Network Sharing

In TS22.011 v11.0.0, a requrirement related to network sharing had been added as below:

-
In the case of multiple core networks sharing the same access network, the access network shall be able to apply the EAB for the different core networks individually.

However, in RAN2 it had been agreed that EAB is RAN overload mechanism. Thus it should be discussed how RAN2 should cope with this new requirement. Additionally for UMTS, it should be clarified how CN domain should be considered.
Proposal 3: It is proposed to discuss whether EAB configuration should consider the above requirement. It is also proposed to clarify whether CN domain needs to be considered or not in EAB configuration for UMTS.

2.3
Value of eab-barringTime
Generally the value of ac-barringTime for ACB can be reused for EAB. However according to the SA1 requirement, UEs configured for EAB are considered more tolerant to access restrictions than other UEs  Thus to some extent, we need to extend the value of ac-barringTime a bit for EAB. Since it is intended for MTC, it is suggested that to align the maximum value of ac-barringTime for EAB with extended Wait Timer, i.e. up to 1800 seconds.
Proposal 4: It is proposed to align the maximum value of eab-barringTime for EAB with extended Wait Timer, i.e., up to 1800 seconds

2.4
Where to include EAB and How to Update?
2.4.1
LTE

There are four alternatives to this issue:

Alt 1. Similar to ACB, EAB is broadcast in SIB2 and is updated with the normal SI modification period, i.e., 0.64s~40.96s.
Alt 2. Define a new SIB as similar to EAB in GERAN and this new SIB is updated with the normal SI modification procedure.
Alt 3. Define a new SIB and the SIB change will not follow the normal SI modification procedure but UE shall read the SI message every time before random access initiation.

Alt4. Define a new SIB and  update the SI message via ETWS-like way, i.e. indicating the SIB change through paging message or SIB1, once UE detects the indication from paging message or SIB1 it shall read the related SI message.)

	
	Alt 1
	Alt2
	Alt 3
	Alt 4

	Impact to spec
	Add EAB to SIB2
	Define new SIB;

Define UE behaviour for this new SIB;
	Define new SIB;

Define UE behaviour before random access;
	Define new SIB;

Define new indicator in paging message for EAB updating; 
Define new UE behavoiur when detecting the indicator;


	Pros
	+ simple

	+ simple

+ less overhead to SIB2 compared with Alt1
+ if EAB is not used, no overhead


	+ less overhead to SIB2 compared with Alt1

+ allow frequent SIB updating 

+ if EAB is not used, no overhead


	+ less overhead to SIB2 compared with Alt1

+ allow frequent SIB updating

+ if EAB is not used, no overhead



	Cons
	- relatively longer updating period
- Considering SIB2 is scheduled rather frequently, increasing the sizes of this SIB is not desirable.
	- new SIB needs to be defined

- relatively longer updating period
- too frequent SIB modification is not desirable
	- new SIB needs to be defined

- longer access delay

- new UE behaviour needs to be defined to read EAB SIB at every time before RA


	- new SIB needs to be defined

- new UE behaviour needs to be defined to read EAB SIB when paged

- Totally different way to acquire the EAB configuration than other ACB configuration 


In GERAN, EAB had been discussed for long and agreements has been captured in [3][4]. There, it was agreed that EAB Information is broadcast only in a new SI21 message and if EAB is in use in the cell then this message is sent at least once within any of 4 consecutive occurrences of TC = 4, i.e. the minimum periodicity is 16 seconds. From the agreement of GERAN, it implicitly shows that there is no need for EAB to be updated very frequently. So Alt1 and Alt 2 are preferred Even though whether defining a new SIB message should be discussed further in RAN2, in order not to increase the size of existing SIBs and to allow a flexible implementation, defining a new SIB for EAB is preferred:
Proposal 5: It is proposed to define a new SIB and with normal updating frequency as the baseline of LTE.
2.4.2
UMTS

There are three alternatives to this issue:

Alt 1. Similar to ACB, EAB is broadcast inSIB3
Alt 2. Define a new SIB as similar to EAB in GERAN and this new SIB is updated with Value Tag

Alt 3. Define a new SIB, updated with expiration timer, UE to read SI message every time before random access initiation. (similar to SIB 7).
	
	Alt 1
	Alt2
	Alt 3

	Impact to spec
	Add EAB SIB3
	Define new SIB;

Define UE behaviour for this new SIB;
	Define new SIB;

Define UE behaviour before random access;

	Pros
	+ simple

	+ simple

+ less overhead to SIB3 compared with Alt1

+ if EAB is not used, no overhead


	+ less overhead to SIB3 compared with Alt1

+ allow frequent SIB updating 

+ if EAB is not used, no overhead



	Cons
	- relatively longer updating period
- Considering SIB3 is scheduled rather frequently, increasing the sizes of this SIB is not desirable.
	- new SIB needs to be defined

- relatively longer updating period

- too frequent SIB modification is not desirable
	- new SIB needs to be defined

- longer access delay

- new UE behaviour needs to be defined to read EAB SIB at every time trying RA


As explained in 2.4.1, GERAN solution implicitly shows that there is no need for EAB to be updated very frequently. So Alt1 and Alt 2 are preferred. Even though whether defining a new SIB message should be discussed further in RAN2 in order not to increase the size of existing SIBs and to allow a flexible implementation, defining a new SIB for EAB is preferred:
Proposal 6: It is propose to define a new SIB and with normal updating frequency as the baseline of UMTS.

3
Conclusion and Proposal
Based on the discussion in 2, it is proposed to agree that:

Proposal 1: It is proposed to have Alt 1 as the baseline, i.e. EAB content includes barring or not and eab-BarringTime for the indicated category.

Proposal 2: It is proposed to have Alt 1 as the baseline for UMTS, i.e. EAB content includes only a Boolean Barred/Not Bared for each category per AC.

Proposal 3: It is proposed to discuss whether EAB configuration should consider the above requirement. It is also proposed to clarify whether CN domain needs to be considered or not in EAB configuration for UMTS.

Proposal 4: It is proposed to align the maximum value of eab-barringTime for EAB with extended Wait Timer, i.e., up to 1800 seconds

Proposal 5: It is proposed to define a new SIB and with normal updating frequency as the baseline of LTE.

Proposal 6: It is propose to define a new SIB and with normal updating frequency as the baseline of UMTS.
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