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1
Introduction 
Extended Access Barring (EAB) is believed to be a feasible solution for RAN overload control [1]. The applicability of EAB implies adopting a dichotomized access prioritization (i.e., barred by EAB or unbarred by EAB) at random access level. Besides, the establishment cause in RRCConnectionRequest messages is also defined for enabling the network to prioritize accesses depending on the access purposes. Hence, it is important to clarify the interaction between these two access prioritization schemes.
In RAN2#75 meeting, some issues about the applicability of EAB were addressed in a LS to SA1/CT1 [2]. RAN2 believes that AS will not apply EAB to high priority accesses (i.e., mobile terminating calls and emergency calls), but it is not yet clear how the AS will handle other call types. In the replied LS [3], SA2 pointed out MTC devices may have applications with different priorities and asked RAN and CT groups to adopt solutions that can easily accommodate such use cases. Hence, in this contribution, we give our views on the issue about access prioritization and discuss how to accommodate the use cases said by SA2.
2
Discussion

2.1 Access prioritization by establishment cause

The following information is provided in the replied LS [3] from SA2.

	When developing Release 10, SA 2 attempted to adopt a “simplification for release 10” to assume that all MTC applications had just one priority. It was intended that this simplification would be removed in future releases. However, release 10 solved many of the complexities by addressing the interaction of emergency access with low priority. SA 2 definitely see use cases for devices to have applications with different priorities (e.g. a car uses ‘low access priority’ to transfer the weekly engine diagnostic data; uses normal priority for driver-requested road traffic information; and uses emergency access when the car is crashed) and urge RAN and CT groups to adopt solutions that can easily accommodate such use cases.


Based on the above SA2 LS, we can have the following observation:

Observation 1: In Rel-10, MTC devices can only use ‘delay-tolerant’ establishment cause.

Observation 2: In Rel-11 for LTE, UE configured for EAB can apply any of existing six establishment causes (i.e., ‘emergency’, ‘high priority access’, ‘mt-access’, ‘mo-signalling’, ‘mo-data’, ‘delay tolerant access’)

According to the LS, UEs configured for EAB may have applications with different priorities. If the number of priority levels is not many, the establishment causes defined in current specification may be enough for access prioritization. For example, there are six establishment causes (i.e., ‘emergency’, ‘high priority access’, ‘mt-access’, ‘mo-signalling’, ‘mo-data’, ‘delay tolerant access’) defined in Rel-10. A car can use ‘delay tolerant access’ to transfer the weekly engine diagnostic data; use ‘mo-data’ for driver-requested road traffic information; and use ‘emergency’ when the car is crashed. Hence, we have the following proposal.
Proposal 1: RAN2 is kindly asked to decide whether the establishment causes defined in current specification are enough to accommodate the use cases said by SA2.
2.2 Access prioritization by EAB
In last RAN2 meeting, it had been agreed that EAB uses one bit per AC 0-9 to indicate the cell is barred or not. The applicability of EAB implies adopting a dichotomized access prioritization (i.e., barred by EAB or unbarred by EAB) at random access level. We think the access prioritization by EAB shall not conflict with the access prioritization at high layers. For example, a ‘delay tolerant access’ initiated by one MTC device shall not pass EAB while an ‘emergency’ call initiated by another MTC device is barred by EAB. And this conflicting has already been precluded by the LS from CT1 [4], which confirmed that a UE configured for EAB which is only a member of any AC0-9 shall always apply EAB for all RRC connection establishment requests (except for emergency calls and mobile terminating calls) in case the network broadcasts EAB parameters. However, another conflicting case may still occur. For example, an UE with ‘delay tolerant access’ for transferring the weekly engine diagnostic data may pass EAB while another UE with ‘mo-data’ call for driver-requested road traffic information is barred by EAB (i.e., the access class to which the ‘delay tolerant access’ belongs is not barred by EAB but the access class to which the ‘mo-data’ call belongs is barred by EAB). Hence, it should be discussed whether the applicability of EAB said by CT1 accommodates the use cases said by SA2.
Proposal 2: RAN2 is kindly asked to discuss whether the access prioritization between ‘mo-data’ and ‘delay tolerant access’ shall be performed by EAB.
2.3 Access prioritization by ACB 
In current specification, there is no access prioritization scheme adopted at random access level except EAB and ACB. Proper access prioritization at random access level can increase the probability that a high priority access precede a low priority access at random access level. However, the main functionality of EAB is designed for some rare cases (e.g., a sudden surge of random access from MTC devices after power restoration) to solve RAN overload. It is not a suitable solution even if the access prioritization by EAB will not conflict with the access prioritization at high layers. On the other hand, although ACB may be a solution by using proper AC barring parameter for each establishment cause, it lacks specifications in [5] to define AC barring parameter for ‘delay tolerant access’. Hence, we have the following proposal.
Proposal 3: RAN2 is kindly asked to decide whether the AC barring parameter for ‘delay tolerant access’ is needed.

2.4 Access prioritization by specific RACH configuration 
RAN level mechanisms should handle any realistic MTC access load without significant impact on H2H traffic [1]. Hence, we assume that accesses from normal UEs should be treated prior to accesses from MTC devices in most cases. As mentioned in Section 2.3, EAB is not a suitable access prioritization scheme because EAB is designed for some rare cases to solve RAN overload. Besides, ACB can only prioritize accesses based on the access purposes. Hence, we think a new access prioritization scheme at random access level is expected. According to the random access procedure specified in [6], the following two parameters are assumed to be available before the random access procedure can be initiated.

· the initial preamble power preambleInitialReceivedTargetPower.
· the maximum number of Msg3 HARQ transmissions maxHARQ-Msg3Tx.
When a UE wants to perform random access procedure, it randomly selects a preamble with a preamble transmission power based on the parameter preambleInitialReceivedTargetPower configured in SIB2. In order to prioritize H2H traffic, we can mandate MTC devices which initiate low priority accesses using a value smaller than preambleInitialReceivedTargetPower to determine the preamble transmission power. On the other hand, when multiple UEs select the same random access resource, they use the same UL grant given by the eNB in RAR to transmit Msg3, thereby resulting in collisions. In order to resolve contention, UE sends its identifier to the network in Msg3. Besides, non-adaptive HARQ is adopted for Msg3 transmissions to increase the probability of successful decoding. The maximum number of HARQ transmissions for Msg3 is configured by the parameter maxHARQ-Msg3Tx in SIB2. In order to prioritize H2H traffic, we can mandate MTC devices which initiate low priority accesses using a value smaller than maxHARQ-Msg3Tx to perform HARQ retransmissions. When contention occurs, since H2H devices have more chances to retransmit Msg3, they have higher probability to successfully transmit Msg3 than low priority MTC devices. Consequently, the impact from MTC access load on H2H traffic is relieved.

Proposal 4: RAN2 is kindly asked to decide whether a new access prioritization scheme at random access level is needed. 
3
Conclusions
According to the discussion in Section 2, we propose the following:

Observation 1: In Rel-10, MTC devices can only use ‘delay-tolerant’ establishment cause.

Observation 2: In Rel-11 for LTE, UE configured for EAB can apply any of existing six establishment causes (i.e., ‘emergency’, ‘high priority access’, ‘mt-access’, ‘mo-signalling’, ‘mo-data’, ‘delay tolerant access’)

Proposal 1: RAN2 is kindly asked to decide whether the establishment causes defined in current specification are enough to accommodate the use cases said by SA2.

Proposal 2: RAN2 is kindly asked to discuss whether the access prioritization between ‘mo-data’ and ‘delay tolerant access’ shall be performed by EAB.
Proposal 3: RAN2 is kindly asked to decide whether the AC barring parameter for ‘delay tolerant access’ is needed.
Proposal 4: RAN2 is kindly asked to decide whether a new access prioritization scheme at random access level is needed. 
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