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1 Introduction

In RAN2#85, RAN2 sent an LS to CT1 [1] asking them to investigate the impact of SCM changes in CT1 specifications and inform RAN2 of CT1’s preferred solution:
“RAN2 asks CT1 to investigate the necessary changes (if any) as part of Release 12 CT1 specification in order to realize the ACB skip mechanism for MMTEL (voice, video) and SMS, and to inform RAN2 about CT1’s preferred solution.”0000000000000000
Different solutions have been proposed and discussed in CT1 ([2] - [8]); however there is no consensus on a preferred solution due to lack of understanding on the RRC impacts for each of the proposed solutions. In consequence, CT1 is considering sending an LS to RAN2 to get feedback in those aspects.
This paper describes some the key aspects that need to be taken into consideration to define any solution that address SCM requirements. For each of the proposed solution in CT1 ([2] - [8]), these key aspects inter-relate differently, and each of these inter-relations cause different impacts in RRC layer. The paper focuses on these RRC impacts.

The objective of this contribution is to provide RAN2 inputs to CT1 aiming to further progress the SCM work item. 

2 RRC impact of ACB skip for IMS 

The following are the six key aspects that need to be considered when specifying the ACB skip solution for IMS services (MMTel voice, MMTel video and SMS):

· ACB skip decision/trigger: decision of skipping or not the ACB mechanism based on the ACB skip configuration and the specific service that is being started. 
· ACB skip configuration: configuration of ACB skip functionality per service based on the new broadcasted parameters sent by the network in SIB2 (as agreed in RAN2#85).

· ACB skip execution: legacy ACB mechanism is applied in the RRC layer, therefore the actual implementation of the ACB skip functionality needs also to be done in the RRC layer. 

· Service awareness: the layer that does the ACB skip decision/trigger also needs to be aware of the specific service that is trying to establish a connection.

· Handling of NAS barring condition: When the RRC connection establishment is barred due to ACB mechanism, the RRC layer notifies the barring condition to the NAS layer; the NAS shall not trigger a new request until the RRC layer notifies the NAS layer that the congestion situation is alleviated. If ACB skip is enabled for specific service, the NAS barring condition needs to be addressed. 
· Service end indicator: ACB skip functionality should also be applied correctly by RRC layer in cases of RRC connection failure with ongoing IMS call; this failure is handled by lower layers without informing IMS.
Each proposed solution is taking a different approach on how to handle each of these aspects. In the next sections, we discuss these six main aspects, and how the different approaches taken by each solution impact the RRC layer. 

A diagram for each of the proposed solutions is shown in Figure 1 in the Annex (Section 6.1) together with a summary of a mapping between each solution and these aspects in Table 3. 
In addition, a step by step description of each IMS solution is also included in the Annex (Section 6.3). 
2.1 ACB skip decision/trigger
In order to trigger the skipping of legacy ACB mechanism, the ACB skip condition could be evaluated in different layers. That layer would make a decision on whether or not ACB should be skipped for the RRC connection request that will be made. This requires the layer responsible for the decision making to have information regarding the ACB skip parameter configuration of each service (i.e., the info in SIB2) as well as the information of which service wants to be started. The layers that could evaluate the ACB skip condition and make a decision are:
1.a. IMS layer: IMS layer is aware of the specific service; however it needs to obtain the ACB skip configuration from the RRC layer. RRC layer needs convey the latest ACB skip parameters to the IMS. In this case, RRC only gets an indication to skip ACB either directly from IMS or through the NAS layer. Alternatives 3 and 4, described in the Annex, correspond to this category.
1.b. NAS layer: NAS layer needs to be aware of ACB skip configuration and the specific service. RRC layer needs to convey the latest ACB skip parameters to the NAS. Moreover, IMS layer needs to indicate the specific service that wants to start to the NAS layer. RRC only gets an indication to skip ACB from NAS. Alternative 5, described in the Annex, correspond to this category.
1.c. RRC layer: RRC layer already is aware of the latest ACB skip parameters from the SIB reading. RRC layer can get the information regarding the specific service that wants to start from IMS layer. Alternatives 1, 2, and 6, described in the Annex, correspond to this category. 
2.2 ACB skip configuration

The configuration of ACB skip functionality per service is done by the network in SIB2, as agreed in RAN2#85. Therefore, RRC layer will know the configuration upon reading SIB2. The other layers that might need to be aware of the ACB skip configuration are described below. It is important to notice that these layers need to get this information upon request and/or when a change of value is triggered.
2.a. IMS layer: RRC layer conveys directly to the IMS layer the ACB skip configuration. This option is needed for option 1.a above.
2.b. NAS layer: RRC layer conveys directly to the NAS layer the ACB skip configuration. This option is needed for option 1.b above.
2.3 ACB skip execution
Since ACB functionality is specified in the RRC layer, the actual execution of the new ACB skip functionality needs also to be done in the RRC layer.
2.4 Service awareness
The IMS layer is always aware of its own services. The solutions discussed in CT1 so far, differ between each other with regards to which other layers need to be aware of the specific service that is to be started. The different combinations of layers that might need to be aware of the specific services are described below:

3.a. NAS layer: IMS layer conveys directly to the NAS layer the specific service indicator. This option is needed for option 1.b above.
3.b. RRC layer: IMS layer conveys directly to the RRC layer the specific service indicator (e.g. through AT commands). This option is needed for option 1.c above.
3.c. NAS and RRC layer: IMS layer conveys to the NAS layer and NAS layer to the RRC layer the specific service indicator. This option is needed for options 1.b and 1.c above. 
It can be observed that the number of layers, that needs to be aware of the kind of service that is establishing the connection, directly depends on which layer the ACB skip condition is evaluated.

2.5 Handling of NAS barring condition
When an RRC connection establishment procedure is barred due to ACB mechanism (for mo-data or mo-signalling or mo-csfb), the RRC layer notifies the barring condition to the NAS layer and the NAS shall not trigger a new request (of same type) until the RRC notifies the NAS that the congestion situation is alleviated.
5.a. RRC triggers the stop of timer T303:  When RRC triggers ACB skip or is notified of triggering of ACB skip, RRC stops timer T303 and notifies NAS of congestion alleviation, as it is done in legacy UEs. This option does not require any NAS changes to handle the barring condition. A new trigger to stop the RRC timer is needed. Alternatives 1 and 3, described in the Annex, correspond to this category. 
5.b. NAS gets the congestion notification with a list of services exempt: At every time the RRC notifies the NAS about the barring condition, the RRC also provides to the NAS the ACB skip configuration, which contains the list of services that are exempt from the barring condition. This option requires the NAS to know the ACB skip configuration and the specific service. Alternatives 2 and 5, described in the Annex, corresponds to this category.
5.c. NAS gets a notification from IMS to disregard barring condition: When a service for which ACB may skipped is started, IMS sends a notification to the NAS to ignore the barring condition for all requests. This option does not require the NAS to know the ACB skip configuration or the specific service, however it requires the IMS to know the ACB skip configuration. Alternative 4, described in the Annex, corresponds to this category.

5.d. NAS always ignores barring condition: In this option NAS always ignores the barring condition for all MMTel voice/video/SMS requests from IMS, regardless of ACB skip configuration. This option does not require the NAS to know the ACB skip configuration; however it requires NAS to know the specific service. Alternative 6, described in the Annex, corresponds to this category.
2.6 Service end indicator
When the IMS session is ongoing, there is no awareness at the IMS layer of a NAS signalling connection or an RRC connection that is established.  IMS is only aware of EPS bearers. In the event of failure of the RRC connection, the RRC will try to re-establish the connection (via RRC connection reestablishment procedure). If the re-establishment fails, the RRC will return to RRC_IDLE. At this point the IMS session could be kept up for certain period of time while the NAS tries to re-establish the NAS signaling connection (NAS does a TAU procedure). This procedure would allow the UE to re-establish not only the NAS signaling connection but also the user plane bearers. 
During NAS signaling connection re-establishment, currently it is not known by the NAS or the RRC if the IMS call is still ongoing. This procedure will happen from idle mode, and the RRC will trigger an RRC connection establishment procedure; therefore it is important that ACB is still correctly applied, which means:
· If the IMS call is still ongoing and if ACB skip is configured for that specific service, the RRC should still apply ACB skip during that RRC connection establishment procedure.
· If the IMS call has ended or if ACB skip is not configured any more for that specific service, the RRC should not apply ACB skip during that RRC connection establishment procedure.
This suggests that the entity that is making a decision or triggering ACB skip should be aware of not only when the specific IMS service starts (via the service indication) but also when the specific IMS service ends (via a stop, or reset, or service end indication).
Independently of the solution used, this service end indication is needed by the lower layers (either NAS or RRC). Alternatives 1-3 from the Annex show how the service end indication could be done. Alternatives 4-6 from the Annex did not consider the usage of this service end indication although it could be added as it was explained. 
3 RAN impacts on ACB skip for SMS (SGs/S102)
This section follows the same structure as section 2 to analyse the RRC impacts of the possible solutions to apply ACB skip in SMS over SGs and S102. 
A diagram for each of the solutions is shown in Figure 2 in the Annex (Section 6.2) together with a summary of a mapping between each solution and these aspects in Table 4.

3.1  ACB skip decision/trigger

In order to trigger ACB skip, the ACB skip condition can be evaluated in either the NAS or RRC layer. 

1.a. NAS layer: NAS layer is not aware of ACB skip configuration. RRC layer needs to convey the latest ACB skip parameters to the NAS upon request or when a change of value is triggered. In this case RRC only needs to get an indication to enable ACB skip from NAS. Alternative 7 in the Annex corresponds to this.
1.b. RRC layer: RRC layer knows the latest ACB skip parameters from SIB reading. RRC layer needs to obtain the information regarding SMS service from NAS. Alternative 8 in the Annex corresponds to this.
3.2 ACB skip configuration

The configuration of ACB skip functionality per service is done by the network in SIB2, as agreed in RAN2#85. Therefore, RRC layer will already know the configuration upon reading SIB2.  If needed for decision making, RRC layer conveys directly to the NAS layer the ACB skip configuration.
3.3 ACB skip execution

Since ACB functionality is specified in the RRC layer, the actual execution of the new ACB skip functionality needs also to be done in the RRC layer.
3.4 Service awareness

NAS is already aware this is an SMS over SGs or S102. If ACB skip decision/trigger is done in the RRC layer, RRC also needs to know that the request is for SMS service.

3.5 Handling of NAS barring condition

The same aspects explained in section 2.5 with regards to the NAS barring congestion apply. As this aspect is mainly driven by the interaction between the NAS and RRC, all of the options describe could be used:
5.a. RRC triggers the stop of timer T303.  
5.b. NAS gets the congestion notification with SMS as a service exempt. 
5.c. NAS always ignores barring condition for SMS.
Note that even though technically all options are viable, some are not optimal as they would require additional inter-layer signalling.
4 Summary and Proposals
Table 1 and Table 2 below present a summary of the RRC impacts based of the aspects described in this paper for IMS and SMS, respectively. Additional observations and proposals are listed following the table.

Table 1: Summary of RRC impact of the different alternatives from Annex for IMS services

	Scope
	RRC Impacts
	Alt.1
	Alt.2
	Alt.3
	Alt.4
	Alt.5
	Alt.6

	ACB skip configuration, trigger/decision, execution & service awareness 
	Read the new ACB skip configuration
	Y
	Y
	Y
	Y
	Y
	Y

	
	Send the ACB skip configuration to IMS
	
	
	Y
	Y
	
	

	
	Send the ACB skip configuration to NAS
	
	Y
	
	
	Y
	

	
	Receive new service indication from IMS
	Y
	
	
	
	
	

	
	Receive new service indication from NAS
	
	Y
	
	
	
	Y

	
	Receive new ACB skip indication from IMS 
	
	
	Y
	
	
	

	
	Receive new ACB skip indication from NAS
	
	
	
	Y
	Y
	

	
	Make a decision on ACB skip
	Y
	Y
	
	
	
	Y

	
	Execute ACB skip
	Y
	Y
	Y
	Y
	Y
	Y

	NAS congestion handling
	Add a new trigger to stop timer T303 
	Y
	
	Y
	
	
	

	
	Be ready to receive request from NAS (with new service indication) while timer T303 is running
	
	Y
	
	
	
	Y

	
	Be ready to receive request from NAS (with ACB skip indication) while timer T303 is running
	
	
	
	Y
	Y
	


Table 2: Summary of RRC impact of the different alternatives from Annex for SMS services

	Scope
	RRC Impacts
	Alt.7
	Alt.8

	ACB skip configuration, trigger/decision, execution & service awareness 
	Read the new ACB skip configuration
	Y
	Y

	
	Send the ACB skip configuration to NAS
	Y
	

	
	Receive new service indication from NAS
	
	Y

	
	Receive new ACB skip indication from NAS 
	Y
	

	
	Make a decision on ACB skip
	
	Y

	
	Execute ACB skip
	Y
	Y

	NAS congestion handling
	Add a new trigger to stop timer T303
	(*)
	(*)

	
	Be ready to receive request from NAS (with new service indication) while timer T303 is running
	(*)
	(*)


(*) Depending on the choice for handling the NAS barring condition, different impacts apply 
Observation 1: For IMS, if ACB skip decision is evaluated in the IMS layer, RRC needs to provide the ACB skip configuration to NAS. RRC would then get an indication to enable ACB skip functionality.
Observation 2: For IMS and SMS, if ACB skip decision is evaluated in the NAS, RRC needs to provide the ACB skip configuration to NAS. RRC would then get an indication to enable ACB skip functionality.
Observation 3: For IMS and SMS, if ACB skip decision is evaluated in the RRC layer, RRC needs to know which specific IMS service is triggering the RRC connection establishment. 
Observation 4: All of the possible solutions discussed have RRC impact and it is very difficult to quantify which solution has more or less impacts in the RRC layer.
Observation 5: Some of the possible solutions propose the ACB skip decision to be specified in the higher layers (IMS or NAS). Currently, the ACB mechanism is defined in the RRC layer; by specifying the ACB skip decision in the higher layers, the ACB control is split between layers.
Observation 6: If the ACB skip mechanism is controlled by the RRC, the addition of a new trigger to handle the NAS barring condition, is the one which introduces the least impact in the interface between layers.

Proposal 1: RAN2 to agree that new ACB skip functionality is part of ACB mechanism and thus should be controlled by the RRC layer.

Proposal 2: RAN2 to agree that an IMS service end indication is needed by the lower layers. 

Proposal 3: RAN2 to agree that the handling of the NAS barring condition should be addressed by adding a new trigger to stop timer T303, as this introduces the least impact in the interface between layers.
Proposal 4: RAN2 to send an LS to CT1 informing of RAN2 agreements and that all of the possible solutions discussed have RRC impact, as shown in Table 1 and Table 2. 
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6 Annex
This section provides description details on the possible solution to address ACB skip requirements for MMTEL voice, MMTEL video and SMS services.
6.1 Proposed IMS solutions
The Figure 1 shows a summary diagram of the proposed solutions for IMS. For more details, refer to Section 2 and Section 6.3.
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Figure 1: Summary of alternatives 1 to 6 for IMS services (from Section 6.3)
The table 1 below shows a summary of the options described in previous section and how they map to the alternatives solutions for IMS described in Section 6.3. For more details, refer to Section 2.
Table 3: Summary of options and mapping to alternatives from Section 6.3 for IMS services
	ACB skip decision/trigger
	Service awareness
	NAS barring condition
	Alternative (Section 6.3)

	RRC layer
	IMS & RRC
	RRC triggers the stop of T303
	1

	RRC layer
	IMS, NAS & RRC
	NAS gets the congestion notification with a list of services exempt
	2

	IMS layer
	IMS
	RRC triggers the stop of T303
	3

	IMS layer
	IMS 
	NAS gets a notification from IMS to disregard barring condition
	4

	NAS layer
	IMS & NAS
	NAS gets the congestion notification with a list of services exempt
	5

	RRC layer
	IMS, NAS & RRC
	NAS always ignores barring condition
	6


6.2 Proposed SMS (SGs/S102) solutions
The Figure 2 shows a summary diagram of the possible options for SMS over SGs and S102. For more details, refer to Section 3.
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Figure 2: Summary of alternatives 7 and 8 for SMS over SGs and S102 services
Table 2 below shows a summary of the options described in previous section and how they map to the alternatives solutions for SMS over SGs and S102. For more details, refer to Section 3.

Table 4: Summary of options and mapping to alternatives for SMS over SGs and S102 services

	ACB skip decision/trigger
	Service awareness
	NAS barring condition (*)
	Alternative

	NAS layer
	NAS
	RRC triggers the stop of timer T303.

NAS gets the congestion notification with SMS as a service exempt. 

NAS always ignores barring condition for SMS.
	7

	RRC layer
	NAS, RRC
	
	8


(*) Even though technically all options are viable, some would require additional inter-layer signalling.
6.3 Step-by-step IMS solutions description

6.3.1 Alternative 1: ACB skip determined by RRC based on IMS service indicator, RRC triggers congestion alleviation
Key points of this alternative: 

· IMS layer conveys the specific service indication to the RRC layer.

· RRC layer decides if ACB skip should be enabled and if the congestion alleviation should be triggered.

Further details of this solution can be found in [2], alternative 1, [3] and [8].
	Step
	From
	To
	Description
	RRC
	NAS
	IMS

	1 (*)
	eNB
	RRC
	ACB skip configuration
	Read new broadcast ACB skip configuration per IMS service.
	 
	 

	2
	IMS
	Service starts
	 
	 
	 

	3
	IMS
	RRC
	Specific service indicator (Start)
	Read the new indicator that represents the start of a specific service.
Check ACB skip configuration for the specific service and, if applicable, enable ACB skip functionality.
	 
	Trigger and send the new service start indicator (which includes the specific service being started).

	4
	RRC
	NAS
	If T303 running and ACB skip is enabled, send congestion alleviation  notification 
	New trigger to stop timer T303.
	 
	 

	5
	IMS
	NAS
	Request for service
	 
	 
	 

	6
	NAS
	RRC
	Request for RRC connection establishment
	 
	 
	 

	7
	RRC
	Skip ACB
	Skip ACB for any service until the end indicator is received.
	 
	 

	8
	IMS
	Service Stop
	 
	 
	 

	9
	IMS
	RRC
	Specific service indicator (Stop)
	Read new service end indicator
If enabled, disable ACB skip functionality.
	 
	Trigger and send new service end indicator (which includes the specific service being stopped).


6.3.2 Alternative 2: ACB skip determined by RRC based on NAS service indicator (NAS and RRC are aware of service), NAS exempt barred condition per service
Key points of this alternative: 

· IMS layer conveys the specific service indication to the NAS layer and the NAS layer to RRC layer.

· NAS congestion notification includes which specific services are exempt from the barred condition.
· RRC layer decides if ACB skip should be enabled.
Further details of this solution can be found in [2], alternative 2.
	Step
	From
	To
	Description
	RRC
	NAS
	IMS

	1 (*)
	eNB 
	RRC
	ACB skip configuration
	Read new broadcast ACB skip configuration per IMS service
	 
	 

	2
	RRC
	NAS
	Service specific barring indication
	If a service is barred by RRC, RRC notifies NAS of barred condition and it sends indication of which services are configured for ACB skip (if any)
	Read and stores the specific services that can ignore barring condition
	 

	3
	IMS
	Service starts
	 
	 
	 

	4
	IMS
	NAS
	Specific service indicator (Start)
	
	Read the new indicator that represents the start of a specific service.
Check barring condition for the specific service and, if applicable, enable and store "ignore barring condition" for that service.
	Trigger and send the new service start indicator (which includes the specific service being started).

	5
	IMS
	NAS
	Request for service
	 
	 
	 

	6
	NAS
	Ignores barring condition when applicable
	 
	Ignore barring condition for the next IMS service request
	 

	7
	NAS
	RRC
	Request for RRC connection establishment with new service indicator
	Read new service indicator that represents the start of a specific service.
Check ACB skip configuration for the specific service and, if applicable, enable ACB skip functionality.
	Include new service indicator with the   request to establish the connection
	 

	8
	RRC
	Skip ACB 
	Skip ACB for specific service until the end indicator is received
	 
	 

	9
	IMS
	Service Stop
	 
	 
	 

	10
	IMS
	NAS
	Specific service indicator (Stop)
	
	Read new service end indicator
If applicable, and disable "ignore barring condition" functionality
	Trigger and send new service end indicator

	11
	NAS
	RRC
	Specific service indicator (Stop)
	Read new service end indicator
If enabled, disable ACB skip functionality
	Trigger and send new service end indicator
	 


(*) Asynchronous event that can happen at any time
6.3.3 Alternative 3: ACB skip determined by RRC based on IMS service indicator, no congestion alleviation
Key points of this alternative: 

· RRC sends to IMS ACB skip configuration per each service (upon request)

· IMS layer indicates to RRC when to enable ACB skip.

· RRC layer decides if ACB skip should be enabled and if the congestion alleviation should be triggered.

Further details of this solution can be found in [2], alternative 3.
	Step
	From
	To
	Description
	RRC
	NAS
	IMS

	1 (*)
	eNB
	RRC
	ACB skip configuration
	Read new broadcast ACB skip configuration per IMS service
	 
	 

	2
	IMS
	Service starts
	 
	 
	 

	3
	IMS
	RRC
	Send SSAC request with ACB parameter request
	Read ACB skip configuration request. 
	 
	Add ACB skip request configuration to the SSAC request. For IMS SMS, new trigger is needed.

	4
	RRC
	IMS
	Provide ACB skip configuration specific for each service 
	Sends a ACB skip information specific for each service.
	 
	Reads ACB skip configuration specific for each service and decides, based on service triggered, if ACB skip applies.

	5
	IMS
	RRC
	ACB skip indicator
	Read indicator and enable ACB skip.
	 
	If ACB skip is configured for the service triggered, send ACB skip indicator 

	6
	RRC
	NAS
	If T303 running and ACB skip is enabled, send congestion alleviation  notification 
	New trigger to stop timer T303 
	 
	 

	7
	IMS
	NAS
	Request for service
	 
	 
	 

	8
	NAS
	RRC
	Request for RRC connection
	 
	 
	 

	9
	RRC
	Skip ACB
	Skip ACB for any service until the end indicator is received
	 
	 

	10
	IMS
	Service Stop
	 
	 
	 

	11
	IMS
	RRC
	ACB skip stop indicator
	Read indicator and disable ACB skip functionality
	 
	Trigger and send ACB skip stop indicator.


(*) Asynchronous event that can happen at any time

6.3.4 Alternative 4: ACB skip determined by IMS based on RRC configuration (NAS is service agnostic), no congestion alleviation
Key points of this alternative: 

· RRC sends to IMS ACB skip configuration per each service.

· IMS layer decides if ACB skip should be enabled and indicates it to the NAS. The NAS forward the ACB skip enable indication to the RRC layer.

· NAS ignores the barred condition when ACB skip enable indication is triggered (congestion notification is ignored).
Further details of this solution can be found in [4], alternative 1, [5] alternative 1 and [6].
	Step
	From
	To
	Description
	RRC
	NAS
	IMS

	1 (*)
	eNB
	RRC
	ACB skip configuration
	Read new broadcast ACB skip configuration per IMS service.
	 
	 

	2
	RRC
	IMS
	Provide ACB skip configuration specific for each service 
	Sends a ACB skip configuration specific for each service.
	 
	Reads and stores the ACB skip configuration specific for each service.

	3
	IMS
	Service starts
	 
	 
	 

	4
	IMS
	NAS
	ACB skip indicator
	 
	Read the new indicator that represents the enable ACB skip.
	Trigger the check of ACB skip condition based on the stored configuration. 
If ACB skip is configured for the specific service, send ACB skip indicator.

	5
	NAS
	Ignore barred condition (if any)
	 
	If ACB skip indicator was received and congestion was notified, ignore barred condition
	 

	6
	NAS
	RRC
	Request for RRC connection establishment with ACB skip indicator
	Read new ACB skip indicator sent with the Service request
	Include new ACB skip indicator sent with the Service request
	

	7
	RRC
	Skip ACB
	Skip ACB for this service request 
	 
	 


(*) Asynchronous event that can happen at any time

6.3.5 Alternative 5: ACB skip determined by NAS based on RRC configuration (NAS is aware of service), no congestion alleviation
Key points of this alternative: 

· RRC sends to NAS ACB skip configuration per each service.

· IMS layer provides the specific service indicator to the NAS layer.

· NAS layer decides if ACB skip should be enabled for certain service and indicates it to the RRC layer.

· NAS ignores the barred condition when ACB skip is enabled (congestion notification is ignored).
Further details of this solution can be found in [4], alternative 2.
	Step
	From
	To
	Description
	RRC
	NAS
	IMS

	1 (*)
	eNB
	RRC
	ACB skip indicator
	Read new broadcast ACB skip configuration per IMS service
	 
	 

	2
	RRC
	NAS
	Provide ACB skip configuration specific for each service 
	Sends a ACB skip information specific for each service 
	Reads and stores the ACB skip configuration specific for each service 
	 

	3
	IMS
	Service starts
	 
	 
	 

	5
	IMS
	NAS
	Specific service indicator
	
	Read the new indicator that represents the start of a specific service.
	Trigger and send new service indicator (which includes the specific service being started)

	6
	IMS
	NAS
	Request for service
	 
	 
	 

	7
	NAS
	Ignore barred condition (if any)
	 
	If barring condition is enables, check if ACB skip condition applies for that service, if applicable, ignores barring condition for that service.
	 

	8
	NAS
	RRC
	Request for RRC connection with ACB skip indicator
	Read new ACB skip indicator sent with the Service request
	If ACB skip is configured for the specific service, send ACB skip indicator with the service request.
	 

	9
	RRC
	Skip ACB
	Skip ACB for this request 
	 
	 


(*) Asynchronous event that can happen at any time

6.3.6 Alternative 6: ACB skip determined by RRC (NAS and RRC are aware of service), always ignore NAS congestion notification

Key points of this alternative: 

· IMS layer conveys the specific service indication to the NAS layer and the NAS layer to RRC layer.

· NAS congestion notification is always ignored.
· RRC layer decides if ACB skip should be enabled.

Further details of this solution can be found in [7] and in [5], alternative 2.
	Step
	From
	To
	Description
	RRC
	NAS
	IMS

	1 (*)
	eNB 
	RRC
	ACB skip configuration
	Read new broadcast ACB skip configuration per IMS service.
	 
	 

	2
	IMS
	Service starts
	 
	 
	 

	3
	IMS
	NAS
	Specific service indicator 
	
	Read the new indicator that represents the start of a specific service.
	Trigger and send the new service start indicator (which includes the specific service being started).

	4
	IMS
	NAS
	Request for service
	 
	 
	 

	5
	NAS
	Always ignores barring condition
	 
	If barred condition is enabled, it always ignores it for the following IMS service request
	 

	6
	NAS
	RRC
	Request for RRC connection establishment with new service indicator
	Read new service indicator that represents the start of a specific service.
Check ACB skip configuration for the specific service and, if applicable, enable ACB skip functionality.
	Include new service indicator with the   request to establish the connection
	 

	8
	RRC
	Skip ACB 
	Skip ACB for specific service until the end indicator is received
	 
	 


(*) Asynchronous event that can happen at any time
IMS
Decision
NAS
RRC
ACB skip 
configuration
ACB skip 
indication
IMS
NAS
RRC
Decision
Service 
indication
IMS
NAS
Decision
RRC
Service 
indication
ACB skip 
Indication (*)
ACB skip configuration
IMS
NAS
RRC
Decision
Service indication (*)
ACB skip configuration
(services exempt)
Congestion Alleviation (legacy)
Congestion Alleviation (legacy)
IMS
NAS
RRC
Decision
Service indication (*)
IMS
Decision
NAS
RRC
ACB skip 
configuration
ACB skip 
Indication (*)
Alt.1
Alt.2
Alt.3
Alt.4
Alt.5
Alt.6
(*) Sent with the request to establish an RRC connection
ACB skip 
Indication
Service indication
Service indication



NAS
RRC
Decision
Service 
Indication (*)
NAS
Decision
RRC
ACB skip 
Indication (*)
ACB skip configuration
(*) Sent before or with the request to establish an RRC connection
Alt.7
Alt.8



