Page 1

3GPP TSG-RAN WG2 #87
R2-143461
Dresden, Germany, 18th August – 22th August, 2014
Agenda item:
7.4.3
Source: 
ITRI 
Title: 
Discussion on Access Control for ProSe D2D Service
Document for:
Discussion and Decision
1
Introduction
   RAN2 has agreed that eNB allocates uplink cellular radio resource to support in-coverage ProSe D2D service [1]. So, it is clear that the resource allocation for ProSe D2D service would be limited by the loading of infrastructure UEs. To complete the radio resource allocation policy, RAN2 should also discuss the access control mechanism for ProSe D2D service because of the following reasons:
1) The uplink radio resource is limited. Moreover, operators would also limit the radio resource for ProSe D2D service because of the traffic loading of infrastructure UEs.
2) Public safety service is the target application for ProSe D2D service. RAN2 needs to discuss how to manage the public safety service in the RAN overload condition. 

3) In the RAN overload condition, eNB implements Access Class Barring (ACB) or Extended Access Barring (EAB) to prevent the RAN from breakdown. However, there is no discussion about the access control for ProSe D2D service. 
In this paper, we will analyze the access control issue of D2D UEs when RAN is overloaded. First, we will discuss the problems when eNB controls D2D UEs by applying the existing ACB and EAB mechanism. Second, because public safety service needs higher priority especially when the RAN overload is caused by emergency situation, we suggest that ProSe D2D service should get a higher priority than infrastructure UEs in the access control.  To provide access control mechanism for ProSe D2D service with minimum standard impact, we propose that a special access class, ‘Public Safety ProSe D2D service’, should be provided in the existing ACB mechanism.  By giving a special access class for Public Safety ProSe D2D service, eNB can control the access attempts of D2D UEs based on the existing ACB mechanism. Otherwise, the service continuity of ProSe D2D service wouldn’t be guaranteed when RAN is overloaded. 
2         Discussion   
In this paper, we will discuss the access control for ProSe D2D service. We assume that eNBs assign ‘infrastructure radio resource’ and ‘D2D radio resource’ for infrastructure UEs and D2D UEs respectively. When an emergency condition happens, RAN may be overloaded. Therefore, RAN2 should discuss the access control for ProSe D2D service when the radio resource for D2D UEs already reaches its upper bound. Moreover, the public safety service is the target application of ProSe D2D service in Rel-12 and RAN should consider how to support the public D2D service in the RAN overload condition. Now RAN can implement Access Class Barring (ACB) and Extended Access Barring (EAB) for the access control of infrastructure UEs and MTC UEs. Here, we will start our discussion from the Background of ACB and EAB mechanism. Then, we will discuss the issues when ProSe D2D service is considered. 
  Based on [2], all UEs are members of one out of ten randomly allocated Access Classes 0 to 9. The access class (AC) is stored in the SIM/USIM. To support specific high priority users, UEs may also be members of one or more out of 5 special categories (AC 11 to 15), also held in the SIM/USIM. The AC can be categorized as follows:
AC 0~9 -   All UEs are members of one out of AC 0~9 

AC 15
-
PLMN Staff;

AC 14
-
Emergency Services;

AC 13
-
Public Utilities (e.g. water/gas suppliers);

AC 12
-
Security Services;

AC 11
-
For PLMN Use.
Besides AC 0~9 and special access classes, an additional control bit known as "Access Class 10" is also signaled over the air interface to the UE. This indicates whether or not network access for Emergency Calls is allowed for UEs with access classes 0 to 9 or without an IMSI. 
When the eNB decides to bar the UEs with AC 0~9, the eNB will broadcast ac-BarringFactor and ac-BarringTime on the SIB2 to postpone the access requests of UEs through a random backoff progress. On SIB2, A bitmap is also broadcasted to bar the UEs with special access classes and ac-BarringForEmergency is indicated to bar AC 10 [3]. 
For the access control of machine type communication (MTC), an Extended Access Barring (EAB) mechanism is defined in Rel-11 to prevent RAN overload condition when a large amount of MTC UEs accessing LTE network simultaneously. Based on EAB, a bitmap is broadcasted on SIB14 to indicate the baring information of AC 0~9. UEs configured for EAB are considered more tolerant to access restrictions than other UEs [2]. However, it is worthy to note that the target application of ProSe D2D service is public safety, which would not be delay-tolerant. 
Based on the ACB and EAB mechanism, we will discuss the access control mechanism for ProSe D2D service. 
Approach 1) D2D UEs obey the existing ACB mechanism
In Approach 1, we assume D2D UEs obey the ACB mechanism. In the ACB mechanism, RAN controls the access of each UE based on the access class. So, the first issue of Approach 1) is how to map the access class of D2D UEs when public safety service is the target application. First, we assume UEs with AC 0~9 can trigger public safety service. However, the access attempt of public safety service would be affected when eNB decides to implement ACB to control infrastructure UEs with AC 0~9. To guarantee that public safety service can be served in the emergency situation, a better solution is only allowing UEs with special AC, such as AC 12~14, to trigger ProSe D2D service for public safety. However, it would affect infrastructure UEs with AC 12~14 when the eNB wants to control the access attempt of D2D UEs through ACB mechanism. This result is un-acceptable when the overload condition only happens on the D2D radio resource. So, RAN needs a D2D-specific access control mechanism to differentiate the access control of D2D UEs and infrastructure UEs. 
Observation 1: For Approach 1, eNB has the difficulties to apply accurate access control when the overload condition only happens on the ‘infrastructure radio resource’ or ‘D2D radio resource’.
Approach 2) D2D UEs obey the existing EAB mechanism
UEs configured for EAB are considered more tolerant to access restrictions than other UEs [1]. However, the target application of ProSe D2D service is public safety, which wouldn’t be delay-tolerant. So, it may not be suitable to apply the existing EAB control to D2D UEs.
Observation 2: It is not appropriate for D2D UEs to obey the existing EAB mechanism because public safety service wouldn’t be delay-tolerant. 
Approach 3) D2D UEs obey the existing ACB mechanism with a new special access class
  Since public safety service is the target application in Rel-12. We suggest that a special access class (AC 16: Public safety ProSe D2D service) can be designated to D2D UEs. The priority of Public safety ProSe D2D service should be higher than AC 0~9. Then, RAN can apply random backoff progress or indicate a barring bit to control the access attempts of D2D UEs.  The control mechanism for AC 16 needs further discussion. 
Observation 3: By assigning AC 16: ’Public safety ProSe D2D service’, RAN can control both infrastructure UEs and D2D UEs based on the existing ACB mechanism. The control mechanism for AC 16 needs further discussion.
 Based on our observations, we propose: 
Proposal 1: To guarantee the service continuity of public safety service in RAN overload condition, RAN2 should discuss the access control mechanism for ProSe D2D service.
3
Conclusion 
  Based on the existing ACB and EAB mechanism, we have discussed three approaches for D2D UEs:
Approach 1) D2D UEs obey the existing ACB mechanism
Approach 2) D2D UEs obey the existing EAB mechanism
Approach 3) D2D UEs obey the existing ACB mechanism with a new special access class 
During the discussion, we have obtained the following observations: 

Observation 1: For Approach 1, eNB has the difficulties to apply accurate access control when the overload condition only happens on the ‘infrastructure radio resource’ or ‘D2D radio resource’. 
Observation 2: It is not appropriate for D2D UEs to obey the existing EAB mechanism because public safety service wouldn’t be delay-tolerant. 
Observation 3: By assigning AC 16: ’Public safety ProSe D2D service’, RAN can control both infrastructure UEs and D2D UEs based on the existing ACB mechanism. The control mechanism for AC 16 needs further discussion.

Finally, we propose that RAN2 should discuss the access control for ProSe D2D service.  
Proposal 1: To guarantee the service continuity of public safety service in RAN overload condition, RAN2 should discuss the access control mechanism for ProSe D2D service. 
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