3GPP TSG-SA WG1 Meeting #52
S1-103119
La Valletta, Malta, 8th – 12th November 2010

Title:

Clarifications and Corrections on Allocation of Access Classes
Ag. Item:
6
Source:
Qualcomm, Inc
Contact:
Aleksandar Gogic
Introduction

Recent work on eMPS, as well as ongoing major development of MTC is pointing to the need to examine Access Class Allocation outlined in TS 22.011.  This is due to the following:
· eMPS Service Users, such as government personnel responsible for responding to disasters or carrying out important other missions related to security, must have priority in using network services.  Access to the network to initiate service is one of the most critical forms of differentiation for these types of users.
· With advent of MTC services, it is expected that number of UEs deployed will rise dramatically, as ever higher number of MTC applications get deployed.  On-going work on MTC seems to point to access channel capacity as being a critical system design constraint.  Hence allocation of Access Classes for these types of UEs, being distinct from UEs intended for use by humans (e.g. mobile phones), should be carefully considered.

General Discussion

Per TS 22.011, Access Classes can be grouped into three categories:
· Ordinary:  Classes 0 ~ 9 are randomly spread amongst ordinary users;

· Emergency Calling:  Class 10 is to be used for Emergency Calling (e.g. 911 in North America and 112 in Europe);

· Special Classes:  Classes 11 ~ 15 are for special purposes, generally thought of as higher priority classes.

Each UE is allocated one Ordinary Class.  A UE with special subscription may be additionally allocated one Special Class.  Emergency Class is not really allocated to a UE, but access may be separately controlled if a UE is attempting an emergency call.

Access for each of these classes can be independently controlled via broadcast control messages, which may indicate:
· barring (no access allowed for a class), or 

· deferring (access allowed, but only upon a randomly determined delay for each UE of that class that wants to attempt access;  the average delay varies depending on severity of network congestion, which is indicated in broadcast control messages)

MPS Class Allocation

During MPS discussions in SA2, a number of questions arose regarding Access Class allocation for MPS Service Users.  These questions and associated recommendations are briefly summarized herein.

Question 1:  Should MPS Service Users have distinct Access Class(es) and how many?

TS 23.854 states “An MPS subscribed UE shall be assigned special Access Class(es), within the range 11-15, to gain prioritized access to the E-UTRAN during congestion.”  Clearly, MPS Service users should have distinct Access Class(es), but TS 23.854 stops short as to how many.  It is the subject for TS 22.011 to assign Class or Classes.
The recommendation is to allocate a single Access Class and indicate so clearly in TS 22.011.  Although there are more than one level (rank) of priority among MPS Service Users, there are other ways to differentiate performance among those levels, beyond mere access expediency (e.g. once UE accesses the network, allocation of resources may have differentiation among levels).  Allocation of a single Class is prudent, in consideration of relatively few MPS subscribers.  There is a need to conserve the limited number of Access Classes for other uses such as MTC (see discussion below). 
Further recommendation is for a specific Access Class to be reserved for MPS, as opposed to leaving it up to the operator or regulator.  This is because of roaming compatibility, both nationally and internationally.  Though generally governed by national regulation, MPS may have in this case international implications in case of disaster which requires multi-national assistance with short response time (e.g., an earthquake has struck in one country, and neighbouring country emergency response personnel is dispatched on short notice to assist).
Question 2:  Which Access Class should be allocated to MPS Service Users?

In the current TS 22.011 text, Class 14 (labelled “Emergency Services” may have been meant for MPS, since “emergency” may be referring to general emergency caused by a natural or man-made disaster, not an individual emergency such as 911 (North America) or 112 (Europe).  Another possibility is that Class 12 was meant for MPS (e.g., “security” pertains to “national security” or security in face of disaster).  Either way, SA1 should clarify by making appropriate modification in the text, namely referring to MPS and TS 22.153.
The recommendation is to allocate Access Class 12 to MPS and label it “Multimedia Priority Services (MPS) – see TS 22.153”.
Question 3:  Should there be distinct Access Classes for MTC, if so how many, and how should they be allocated?

MTC should be viewed as having network access behaviour distinct from general human user behaviour.  For example, many MTC applications have rather liberal delay tolerance, e.g., providing household consumption information on water or energy to the utility company can tolerate hours-long delays, while human patience for typical services is expressed in the order of magnitude of seconds of delay.  Also, in certain situations MTC UEs may attempt to access the network en-masse, e.g. to report outage, which can be wide-spread.  This can cause access attempts highly concentrated in time.  Hence, they should be controlled separately, so as not to overwhelm the system and cause intolerable delay for human induced access attempts.

On the other end of the spectrum, there may be some MTC applications that have access delay tolerance much shorter than human-scale ones.  For example, applications such as smart power grid control to preclude cascade of outage, future smart highway applications, and many more which we may not be able to envisage at this time, may require a distinct access class.

In conclusion, the recommendation is to set aside at least two distinct MTC access classes.  In the proposed plan, they are Class 14 labelled “High Priority MTC Services (e.g. electric grid control, smart highways)” and Class 13 labelled “Other (non-high priority) MTC Services including Public Utilities (e.g. water/gas meters)”.

Question 4:  What should be relative priority of Access Classes with respect to ordinary classes?

The answer to that question is apparent from the above discussion.  If we assume that classes 0 to 9 are for ordinary human communication use, then some of the special classes should be of higher priority as was assumed before (e.g. Classes 15, 14, and 12).  However, at least one class, in the above recommendation Class 13, should have lower priority.

The recommendation is to modify the assumption that all of the Classes 11 to 15 are high priority.  Their access is controlled in a way that is distinct for each, and distinct from Classes 0 to 9 controls.  However, some of them may be of lower priority compared to Classes 0 to 9.  TS 22.011 already contains the statement “The enumeration is not meant as a priority sequence” (meaning priority rank).  This statement should be extended to be applicable not just for classes 11 to 15, but to the entire set 0 to 15. 

Summary Recommendation
Section 4.2 of TS 22.011 should be modified as follows:

4.2
Allocation

All UEs are members of one out of ten randomly allocated mobile populations, defined as Access Classes 0 to 9. The population number is stored in the SIM/USIM. In addition, mobiles may be members of one or more out of 5 special categories (Access Classes 11 to 15), also held in the SIM/USIM. These are allocated to users with specific category of priority as follows. (The enumeration is not meant as a priority rank):

Class
15
-
PLMN Staff;


  -"-
14
-
High Priority MTC Services (e.g., electric grid control, smart highways);


  -"-
13
-
Other (non-high priority) MTC Services including Public Utilities (e.g. water/gas meters);


  -"-
12
-
Multimedia Priority Services (MPS) – see TS 22.153;


  -"-
11
-
Reserved for other PLMN Uses.

