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1. Introduction
During RAN2#75 meeting, EAB related requirements were discussed and a LS was sent to SA2 and CT1. In last CT1 meeting, a response LS [1] was sent out to RAN2 and opinions about EAB were provided in the LS. In this LS, CT1 share their opinion on the relationship between configured for EAB and configured for delay tolerant, i.e. CT1 has understood that the intention has been to design MTC related protocol enhancements so that they can be supported by other types of UEs too, if needed. Therefore, CT1 has defined 2 separate configurations for EAB and NAS signalling low priority (delay tolerant) in 3GPP TS 24.368, hence it is possible to configure them independently. It means EAB is not only applied for delay tolerant access. Then whether to apply EAB for other establishment causes should be considered and discussed.
In this contribution, some detail issues on EAB application are analyzed based on CT1’s working assumption.
2. Discussion
2.1 acknowledge from LS and SA1 specification
In SA1 specification 22.011 [2], there is some description about EAB as below:
	Extended Access Barring (EAB) is a mechanism for the operator(s) to control Mobile Originating access attempts from UEs that are configured for EAB in order to prevent overload of the access network and/or the core network.
…
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.


We could know that the EAB is only applied for mobile originating access, but not for mobile terminating access.

Observation 1: EAB is not applied for mobile terminating access and emergency call.

According to CT1 response to Q1-1 and Q2 below, we could know that EAB is device characteristic and for AC0-9 UE configured for EAB, it shall apply EAB for all RRC connection establishment requests except for emergency calls and mobile terminating calls.
	Q1-1: Shall a “UE configured for EAB” which is only a member of any AC0-9 always apply EAB for all RRC connection establishment requests (except for emergency calls and Mobile Terminating calls) in case the network broadcasts EAB parameters? 

CT1 response: Yes.
…
Question 2 (to SA1/CT1): If based on the answer to Question 1, EAB shall always be applied, is the configuration “UE configured for EAB” changeable on a per application basis or is the setting more permanent? i.e., is “UE configured for EAB” a device characteristic which applies for all applications supported by the UE? 

CT1 response: CT1 understanding is that UE configuration is operator configurable via USAT or OMA DM and not changed often and setting is a device characteristic. 



Observation 2: for AC0-9 UEs which are configured for EAB, EAB shall be applied for all RRC connection establishment requests except for emergency calls.
And according the response to Q1-2, we could know for AC11-15, if AC 11-15 is not barred, for mo calls, EAB is not applied.
	Q1-2: If a “UE configured for EAB” is a member of AC11-15 and AC11-15 are valid in the registered PLMN (i.e., AC12, 13, 14 in the home country and ACs 11, 15 in the HPLMN/ EHPLMN), shall all RRC connection establishment requests for mobile originating calls (except for emergency calls and mobile terminated calls) be treated as “high priority access” and thus such a UE shall ignore EAB information broadcast by network? Or can NAS request AS to apply EAB on a per RRC connection establishment request basis even though the UE has valid AC11-15 e.g., by not indicating “high priority access” to AS? 

CT1 response: If an “UE configured for EAB” is a member of AC 11-15, AC11-15 is valid in the registered PLMN and AC11-15 is not barred by access class barring, CT1 understanding is that RRC connection establishment requests for mobile originating calls are not subject to EAB.


Observation 3: for AC11-15 UEs which are configured for EAB, if AC11-15 is valid, EAB is not applied.
2.2 Primary analysis
According to observation 1 and 2, whether to apply EAB for each establishment cause is analyzed as following. For LTE, the establishment causes and EAB applying statuses are show in table 1:

Table 1: establishment causes and EAB applicable requirements for LTE

	Establishment causes
	Apply EAB or not

	emergency
	Not apply EAB (Observation 1)

	highPriorityAccess
	Not apply EAB (Observation 3)

	mt-Access
	Not apply EAB (Observation 1)

	mo-signalling
	Apply EAB (Observation 2)

	mo-data
	Apply EAB (Observation 2)

	delayTolerantAccess
	Apply EAB (Observation 2)


For UMTS, the establishment causes and corresponding EAB applicable requirements are show in table 2:
Table 2: establishment causes and EAB applicable requirements for UMTS

	Originating Conversational Call
	Apply EAB (Observation 2)

	Originating Streaming Call
	Apply EAB (Observation 2)

	Originating Interactive Call
	Apply EAB (Observation 2)

	Originating Background Call
	Apply EAB (Observation 2)

	Originating Subscribed traffic Call
	Apply EAB (Observation 2)

	Terminating Conversational Call
	Not apply EAB (Observation 1)

	Terminating Streaming Call
	Not apply EAB (Observation 1)

	Terminating Interactive Call
	Not apply EAB (Observation 1)

	Terminating Background Call
	Not apply EAB (Observation 1)

	Emergency Call
	Not apply EAB (Observation 1)

	Inter-RAT cell re-selection
	Apply EAB (Observation 2)

	Inter-RAT cell change order
	Apply EAB (Observation 2)

	Registration
	Apply EAB (Observation 2)

	Detach
	Apply EAB (Observation 2)

	Originating High Priority Signalling
	Not apply EAB (Observation 3)

	Originating Low Priority Signalling
	Apply EAB (Observation 2)

	Call re-establishment
	Apply EAB (Observation 2)

	Terminating High Priority Signalling
	Not apply EAB (Observation 1)

	Terminating Low Priority Signalling
	Not apply EAB (Observation 1)

	Terminating – cause unknown
	Not apply EAB (Observation 1)

	MBMS reception
	Apply EAB (Observation 2)

	MBMS ptp RB request
	Apply EAB (Observation 2)

	Delay Tolerant Access
	Apply EAB (Observation 2)


According to table 1 and table 2, we could have following conclusion on cases not applying EAB.

Conclusion 1: for LTE, EAB is not applied for emergency, highPriorityAccess and mt-Access cases.
Conclusion 2: for UMTS, EAB is not applied for Terminating Conversational Call, Terminating Streaming Call, Terminating Interactive Call, Terminating Background Call, Emergency Call, Originating High Priority Signalling, Terminating High Priority Signalling, Terminating Low Priority Signalling and Terminating – cause unknown cases.
As it is a common understanding that comparing with the UE configured for EAB, the UE not configured for EAB has a higher successful access probability, so it is possible for a UE configured for EAB will wait for a longer time to access the network successfully. But from table 2, it is obviously unreasonable for some cases that would apply EAB, e.g. Originating Conversational Call, MBMS reception etc. If EAB is applied, the UE may miss the MBMS reception due to the delay of access. While EAB was introduced, it is mainly used for low priority access. Although it is not clearly specified in specification that it is only used for MTC device, it still should be considered to be used for low priority or services not affecting UE experience. And in order to reduce the complexity of standardization, we propose to analyze whether to apply EAB cause by cause except for these not applying EAB causes.
Proposal1: Except emergency, mobile terminating access and high priority access for AC11-15, for other establishment causes, whether it is possible to apply EAB should be discussed case by case both for LTE and UMTS.
2.3 Further analysis
UMTS:
As there are about 20 establishment causes for UMTS which is much more than that for LTE, we could discuss UMTS first and then keep the solution for LTE aligned with solution for UMTS. The main considerable factors applying EAB are not to impact H2H user experience and not to lead to serious results. For UMTS, the following causes could be further discussed:
· Originating Conversational Call
Originating Conversational Call is mainly used by H2H users for CS speech and CS data services. According to 24.008, there is a sentence about conversational traffic, i.e. "Conversational" is the most demanding Traffic class in terms of being delay sensitive. So considering users’ experience, it is better not use EAB for such cases.
Proposal 2: For UMTS, EAB is not applied for Originating Conversational Call access.

· Originating Streaming Call, Originating Interactive Call, Originating Background Call
These three causes are for PS NAS procedure. There are some requirements and attributes about these services in 23.107 [3].
	Traffic class
	Streaming class
	Interactive class
	Background class

	Maximum bitrate (kbps)
	<= 256 000 (2) (7)
	<= 256 000 (2) (7)
	<= 256 000 (2) (7)

	Delivery order
	Yes/No
	Yes/No
	Yes/No

	Maximum SDU size (octets)
	<=1 500 or 1 502 (4)
	<=1 500 or 1 502 (4)
	<=1 500 or 1 502 (4)

	SDU format information (1)
	(5)
	
	

	Delivery of erroneous SDUs
	Yes/No/-
	Yes/No/-
	Yes/No/-

	Residual BER
	5*10-2, 10-2, 5*10-3, 10-3, 10-4, 10-5, 10-6 
	4*10-3, 10-5, 6*10-8 (6)
	4*10-3, 10-5, 6*10-8 (6)

	SDU error ratio
	10-1, 10-2, 7*10-3, 10-3, 10-4, 10-5 
	10-3, 10-4, 10-6 
	10-3, 10-4, 10-6 

	Transfer delay (ms)
	250 – maximum value 
	
	

	Guaranteed bit rate (kbps)
	<= 256 000 (2) (7)
	
	

	Traffic handling priority
	
	1,2,3
	

	Allocation/Retention priority (1) 
	1,2, ..., 15
	1,2, ..., 15
	1,2, ..., 15

	Source statistic descriptor
	Speech/unknown
	
	

	Signalling Indication
	
	Yes/No
	


Although these are traffic attributions, we still could know that these traffics are mainly for H2H users, like for streaming, there is a delay requirement and for interactive service, there is traffic handling priority. So, considering UE experience, we propose EAB is not applied for Originating Streaming Call and Originating Interactive Call. Only for background service, there is no delay requirement and handling priority, since this kind of service like email receiving etc. is not very time sensitive, and can be considered as time tolerant service, EAB could be applied for Originating Background Call.
Proposal 3: For UMTS, EAB is not applied for Originating Streaming Call and Originating Interactive Call.
Proposal 4: For UMTS, EAB could be applied for Originating Background Call.

· Originating Subscribed traffic Call
Subscribed traffics could be variable services. It is possible subscribing a time tolerant service, so it is not excluded from applying EAB.
Proposal 5: For UMTS, EAB could be applied for Originating Subscribed traffic Call.
· Inter-RAT cell re-selection, Inter-RAT cell change order
For inter-RAT cases, as the RAT is changed and in order to allow the network serve the UE as soon as possible, it is proposed not apply EAB. For Inter-RAT cell change order case, it is more urgent to access the network quickly.
Proposal 6: For UMTS, EAB is not applied for Inter-RAT cell re-selection and Inter-RAT cell change order
· Registration
The corresponding NAS procedure may be location update, GPRS attach or routing area update. In order to let UE get network services ASAP, it is proposed not to delay the access.

Proposal 7: For UMTS, EAB is not applied for Registration access.
· Detach
For detach access, it seems not time sensitive case. But if it could access the network earlier, it could release and save network resources earlier. And another benefit to let the UE performs detach earlier is to save UE’s battery. And if UE performs detach procedure to update its capability, it could perform corresponding attach procedure a bit earlier which is very important for a UE to get services from network. So it is proposed not apply EAB.
Proposal 8: For UMTS, EAB is not applied for Detach access.

· Originating Low Priority Signalling
As it is low priority signaling access, it is reasonable allowing access delay if there is overload.

Proposal 9: For UMTS, EAB is applied for Originating Low Priority Signalling.

· Call re-establishment
The call re-establishment procedure is used by a UE to resume a connection in progress after a radio link failure, possibly in a new cell and possibly in a new location area. It is not time tolerant case and would affect UE experience, so it is proposed not to apply EAB.

Proposal 10: For UMTS, EAB is not applied for Call re-establishment access.

· MBMS reception, MBMS ptp RB request
MBMS related access should not be delayed as this will affect UE experience. If the access is delayed, the UE may miss the program that the user is interested in.
Proposal 11: For UMTS, EAB is not applied for MBMS related access.

· Delay Tolerant Access
It is not need to discuss as our original intention to introduce EAB is for Delay Tolerant Access.

Based on above analysis, table 2 could be updated as table 3.

Table 3: establishment causes and EAB applicable requirements for UMTS (updates)

	Originating Conversational Call
	Not apply EAB (Proposal 2)

	Originating Streaming Call
	Not apply EAB (Proposal 3)

	Originating Interactive Call
	Not apply EAB (Proposal 3)

	Originating Background Call
	Apply EAB (Proposal 4)

	Originating Subscribed traffic Call
	Apply EAB (Proposal 5)

	Terminating Conversational Call
	Not apply EAB (Observation 1)

	Terminating Streaming Call
	Not apply EAB (Observation 1)

	Terminating Interactive Call
	Not apply EAB (Observation 1)

	Terminating Background Call
	Not apply EAB (Observation 1)

	Emergency Call
	Not apply EAB (Observation 1)

	Inter-RAT cell re-selection
	Not apply EAB (Proposal 6)

	Inter-RAT cell change order
	Not apply EAB (Proposal 6)

	Registration
	Not apply EAB (Proposal 7)

	Detach
	Not apply EAB (Proposal 7)

	Originating High Priority Signalling
	Not apply EAB (Observation 3)

	Originating Low Priority Signalling
	Apply EAB (Proposal 9)

	Call re-establishment
	Not apply EAB (Proposal 10)

	Terminating High Priority Signalling
	Not apply EAB (Observation 1)

	Terminating Low Priority Signalling
	Not apply EAB (Observation 1)

	Terminating – cause unknown
	Not apply EAB (Observation 1)

	MBMS reception
	Not apply EAB (Proposal 11)

	MBMS ptp RB request
	Not apply EAB (Proposal 11)

	Delay Tolerant Access
	Apply EAB (Observation 2)


LTE:
For LTE, only mo-signalling, mo-data should be considered. For LTE, mo-signalling is mainly related to the NAS procedures like attach, detach and TAU etc. As for UMTS most signaling related accesses are proposed not to apply EAB. So it is proposed for LTE mo-signalling access, EAB is not applied. For mo-data access, as there are many kind of service data transmissions would use the cause, it is also possible for subscribed time tolerant cases, so EAB may be applied for mo-data.
Proposal 12: For LTE, EAB is not applied for mo-signalling access.
Proposal 13: For LTE, EAB could be applied for mo-data access.
Then table 1 could be updated to table 4:

Table 4: establishment causes and EAB applicable requirements for LTE (updated)

	Establishment causes
	Apply EAB or not

	emergency
	Not apply EAB (Observation 1)

	highPriorityAccess
	Not apply EAB (Observation 3)

	mt-Access
	Not apply EAB (Observation 1)

	mo-signalling
	Not apply EAB (Proposal 12)

	mo-data
	Apply EAB (Observation 2)

	delayTolerantAccess
	Apply EAB (Observation 2)


3. Conclusion
In this contribution, whether to apply EAB for each establishment cause is discussed for both LTE and UMTS. According to CT1 LS and SA1 specification, we have following conclusions:

Conclusion 1: for LTE, EAB is not applied for emergency, highPriorityAccess and mt-Access cases.

Conclusion 2: for UMTS, EAB is not applied for Terminating Conversational Call, Terminating Streaming Call, Terminating Interactive Call, Terminating Background Call, Emergency Call, Originating High Priority Signalling, Terminating High Priority Signalling, Terminating Low Priority Signalling and Terminating – cause unknown cases.

And after analysis the access cause related procedure, following proposals are proposed:

Proposal1: Except emergency, mobile terminating access and high priority access for AC11-15, for other establishment causes, whether it is possible to apply EAB should be discussed case by case both for LTE and UMTS.
Proposal 2: For UMTS, EAB is not applied for Originating Conversational Call access.

Proposal 3: For UMTS, EAB is not applied for Originating Streaming Call and Originating Interactive Call.
Proposal 4: For UMTS, EAB could be applied for Originating Background Call.

Proposal 5: For UMTS, EAB could be applied for Originating Subscribed traffic Call.
Proposal 6: For UMTS, EAB is not applied for Inter-RAT cell re-selection and Inter-RAT cell change order
Proposal 7: For UMTS, EAB is not applied for Registration access.
Proposal 8: For UMTS, EAB is not applied for Detach access.

Proposal 9: For UMTS, EAB is applied for Originating Low Priority Signalling.

Proposal 10: For UMTS, EAB is not applied for Call re-establishment access.

Proposal 11: For UMTS, EAB is not applied for MBMS related access.

Proposal 12: For LTE, EAB is not applied for mo-signalling access.

Proposal 13: For LTE, EAB could be applied for mo-data access.
The full solution is shown in table 4 and table 3 for LTE and UMTS respectively.
RAN2, CT1 and SA2 are requested to discuss whether to apply EAB or not for each case.
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