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1. Introduction
Regarding the study item on Smart Congestion Mitigation (SCM) in E-UTRAN, RAN2 has sent an LS in C1-140873/R2-141005 to CT1 to inform that RAN2 has agreed to adopt ACB skip mechanism as a solution to prioritize MMTEL (voice and video) call and SMS in E-UTRAN (SMS over SGs, SMS over IMS (IP), SMS over S102). CT1 is also aware of SA1 has agreed the new requirements for prioritizing the MMTEL (voice and video) call and SMS in E-UTRAN [1] [2].

Due to the adopted mechanism in RAN2 involves potential impacts with regards to interworking between RRC, NAS and IMS layer, which is under the scope of CT1, RAN2 needs the guidance from CT1 to investigate the necessary changes (if any) in CT1 specifications in order to realize the ACB skip mechanism for MMTEL (voice, video) and SMS.
RAN2 highlights the following potential impacts with regards to interworking between RRC, NAS and IMS layer:
1. Coordination between upper layer and RRC in order for RRC to determine when to skip the ACB functionality.

2. Coordination between NAS and RRC to ensure that, when ACB is applicable and ACB skip is configured, NAS is able to generate a Service Request for MMTEL or SMS even though NAS has previously been informed that access barring is applicable e.g., for other data packet call. 
The potential impacts of specification and possible alternatives for the ACB skip mechanism have initially been discussed only in RAN2 [3]. Hence, CT1 is not involved in the discussion of SCM and no essential discussion has happened in CT1 before the receipt of the LS in C1-140873/R2-141005 (from RAN2). Even a discussion paper [4] tabled to CT1#86 meeting, it was just for information and directly noted without technical discussion in the working group.
This discussion paper aims at starting the CT1 technical discussion on ACB skip mechanism, and also provides observations on alternatives which could meet the new SA1 requirements.
2. Discussion

It is important to bear in mind that CT1 has discussed and finally defined an overriding EAB mechanism from Rel-11 in order to skip the EAB check for some specific requests from the upper layers. The main principle of overriding EAB mechanism is the NAS provides one bit indication to the RRC to apply EAB or not based on an EAB override indication received from the upper layers. Such one bit indication can simplify the internal UE implementation for overriding EAB mechanism.

Now RAN2 has adopted the ACB skip mechanism as a solution for SCM, we believe CT1 should discuss whether the similar principle of the overriding EAB mechanism defined in CT1 can be applied to the ACB skip mechanism. In our view, to follow the main principle of overriding EAB mechanism, we can find the potential alternatives to enhance the interworking between RRC, NAS and IMS layers at the UE in order to support the ACB skip mechanism.

Similar as overriding EAB mechanism, the main principles of the potential alternatives can be summarized as below:

1) The RRC receives the ACB skip information broadcasted by the network (Section 2.1);

2) The RRC reports the received ACB skip information to the upper layers (IMS or NAS) (Section 2.2);

3) The upper layers (IMS or NAS) determine the ACB skip based on the ACB skip information reported by the RRC when initiating a specific service (voice, video or SMS). If decide to skip ACB, the upper layers explicitly indicate an ACB skip indication (one bit indication) to the RRC when requesting to establishment a RRC connection (Section 2.3);
4) For the IMS services:

a) if the ACB skip is determined by the IMS, the IMS should indicate an ACB skip indication to the NAS. The NAS can ignore the current ACB barred condition based on the ACB skip indication; and

b) if the ACB skip is determined by the NAS, the IMS should provide the IMS service information to the NAS. The NAS can ignore the current ACB barred condition if decide to skip ACB.
5) For the SMS over SGs/S102, the NAS determines the ACB skip and ignore the current ACB barred condition.
2.1 Network indication for ACB skip
According to the new SA1 requirements, the network shall be able to indicate whether or not a UE shall apply ACB for the access attempts of MMTEL voice,  MMTEL voice and SMS including SMS over SGs, SMS over IMS (SMS over IP), and SMS over S102. To align with what already implemented for the Service Specific Access Control (SSAC), such network indication for ACB skip could be contained in the SystemInformationBlockType2(SIB2) IE and  broadcasts to all the UEs (which are in idle mode). This is anyhow out of CT1 scope and should be decided by RAN2. However, it is important for CT1 in order to evaluale impact in the NAS layer that the network indication for ACB skip will quite certainly broadcast in SI and not by direct signalling.
2.2 ACB skip information report
Once the RRC receives the ACB skip information broadcast by the network, the RRC needs to report the received ACB skip information to upper layers (IMS or NAS). Considering that more than one service can be configured to skip ACB by the network, the RRC could report an ACB skip service list to the upper layers, for example. The RRC could report the ACB skip service list as the same way as forwarding the SSAC barring variables BarringFactorForMMTEL-Voice, BarringTimeForMMTEL-Voice, BarringFactorForMMTEL-Video and BarringTimeForMMTEL-Video to the upper layers [5].
A possible way to get understanding and represent how the information could be carried to upper layers, for IMS services, the RRC can report an ACB skip service list as shown in table 1. Based on which different alternative is used for ACB skip determination (see section 2.3.1 below), the ACB skip service list can be reported to either the IMS or the NAS layer. However, regardless how the information is provided to upper layers the point is that either the IMS or the NAS layer should receive it and perform some evaluation.
Table 1. ACB skip service list reported for IMS services
	ACB skip service list

	Service type
	ACB skip value

	MMTEL voice
	1

	MMTEL video
	1 

	SMS
	1 


For the SMS over SGs/S102, the RRC can report an ACB skip service list to the NAS as shown in table 2.

Table 2. ACB skip service list reported for SMS over SGs/S102
	ACB skip service list

	Service type
	ACB skip indication

	SMS
	1


2.3 ACB skip determination 
The key point of the alternatives is that upper layer (IMS or NAS) determines the final ACB skip and provides one bit indication to the RRC. The RRC just follows this indication to perform ACK check without referring to the broadcast network indication.

For IMS services, currently the NAS is not aware of which type of IMS services is requested by the IMS layer. Hence, it is better to let the IMS layer determine the ACB skip by itself (not involving NAS layer on this). However, the NAS layer could also determine ACB skip if the IMS layer provides the service information to NAS.

Note that for the SMS over SGs/S102, NAS is aware of the fact that the type of service is SMS. Therefore NAS can determine ACB skip.
2.3.1 ACB skip determination for IMS services

Two possible alternatives can be considered to determine ACB skip for IMS services.
2.3.1.1 Determined by IMS

The figure 1 below provides an illustration of how this alternative could work, which includes:

(1) The IMS receives and stores the information on ACB skip reported by the RRC, e.g., service list (see section 2.2).
(2) If upper layers trigger a request to establish an RRC connection but is barred due to the ACB check, the RRC notifies the barred condition to the NAS and the NAS shall not initiate a new RRC connection establishment request until the RRC notifies the NAS that the barred situation is changed.
(3) When the IMS wants to initiate a specific IMS service (voice, video or SMS), the IMS needs to check the ACB skip information to see whether the initiated service is included there and the corresponding ACB skip value is set to one ('1'). If yes, then the IMS layer provides an ACB skip indication to the NAS layer as well as sending the request to NAS via user plane; otherwise no ACB skip indication is provided to the NAS. 
(4) Once the NAS layer receives the request from the IMS layer together with an ACB skip indication, the NAS ignores the current barred condition, if any.

(5) The NAS layer requests the RRC to establish an RRC connection and includes an ACB skip indication.

(6) The RRC skips ACB check to request the RRC establishment based on the received ACB skip indication.
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Figure 1. IMS service ACB skip determined by IMS
2.3.1.2 Determined by NAS
The figure 2 below provides an illustration of how this alternative could work, which includes:

(1) The NAS layer receives and stores the ACB skip information reported by the RRC, .e.g., service list (see section 2.2).
(2) If upper layers trigger a request to establish an RRC connection but is barred due to the ACB check, the RRC notifies the barred condition to the NAS and the NAS shall not initiate a new RRC connection establishment request until the RRC notifies the NAS that the barred situation is changed.
(3) When the IMS layer wants to initiate a specific IMS service (voice, video or SMS), the IMS provides a new IMS service indicator (voice, video or SMS) to the NAS layer as well as sending the request to NAS via user plane.

(4) Once the NAS layer receives the request from the IMS layer and is informed about the triggered IMS service type, then the NAS layer needs to check the ACB skip information to see whether the initiated service is included there and the corresponding ACB skip value is set to one ('1'). If yes, then the NAS layer determines to skip the ACB check and ignores the current barred condition, if any; otherwise the NAS layer handles the case as normal.
(5) The NAS layer requests the RRC to establish an RRC connection and includes an ACB skip indication.

(6) The RRC skips ACB check to request the RRC establishment based on the received ACB skip indication.
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Figure 2. IMS service ACB skip determined by NAS
2.3.2 ACB skip determination for SMS over SGs/S102
The figure 3 below provides an illustration of how this alternative could work, which includes:

(1) The NAS layer receives and stores the ACB skip information reported by the RRC, e.g., service list (see section 2.2).
(2) If upper layers trigger a request to establish an RRC connection but is barred due to the ACB check, the RRC notifies the barred condition to the NAS layer and NAS shall not initiate a new RRC connection establishment request until the RRC notifies the NAS that the barred situation is changed.
(3) The SMS entities trigger a request for the SMS over SGs/S102 to the NAS layer.
(4) Once the NAS layer receives the request from the SMS entities, the NAS needs to check the ACB skip information to see whether the SMS service is included there and the corresponding ACB skip value is set to one ('1'). If yes, the NAS layer determines to skip the ACB check and ignores the current barred condition, if any; otherwise the NAS layer handles the case as normal.
(5) The NAS layer requests the RRC to establish a RRC connection and includes an ACB skip indication.

(6) The RRC skips ACB check to request the RRC establishment based on the received ACB skip indication.
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Figure 3. ACB skip determination for SMS over SGs/S102
2.4 Alternative evaluation
One should consider which are the advantages for the potential alternatives which aims at fulfilling the SA1 requirements on the ACB skip mechanism:

(1) Only one bit for ACB skip indication is required to the RRC to skip the ACB check, which is in line with the already existing overriding EAB mechanism. This simplifies internal UE implementation.
(2) No service indicator needs to be provided from upper layers to the RRC layer (except for Alternative 2 in section 2.3.1.2 in which the service indicator needs to be provided to the NAS).
(3) No new ACB barring alleviation notification is needed from the RRC to the NAS due to the NAS layer can always ignore the barred condition based on the ACB skip indication from the IMS layer or ACB skip determination.

(4) Upper layers only need to determine the ACB skip for the service for which the ACB skip information is broadcast by the network. This avoids unnecessary service indicator provided from the upper layers to the RRC for which the ACB skip information is not broadcast by the network.
3. Conclusion

CT1 has unfortunately not been involved in the discussion of SCM and there are proposals on the table which impact CT1, and also no essential discussion has occurred in CT1 on this new functionality in the past. We believe that more time is required in CT1 to discuss all the possible alternatives to enhance the interworking between RRC, NAS and IMS layers to support the ACB skip mechanism, and therefore evaluate the potential impacts on CT1 specifications.
Considering a new WID may be required to cover the whole required work in CT1 and that there is another CT1 meeting before the next CT plenary, this paper proposes that CT1 does not agree any CR related to the functionality before the new WID is agreed by CT1 and proper discussion and evaluation has taken place.

For the possible alternatives to enhance the interworking between RRC, NAS and IMS layers to support the ACB skip mechanism, we believe CT1 should discuss whether the similar principle of the overriding EAB mechanism defined in CT1 can be applied to the ACB skip mechanism.

It is finally proposed that CT1 discusses the proposed alternatives in this discussion paper which follows the main principle of the overriding EAB mechanism defined in CT1 and considers them as potential ways in order to fulfil the SA1 requirements on the functionality.
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