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1. Abstract
This document discusses CT1 impacts of the prioritization of mobile originating MMTEL voice access attempts, mobile originating MMTEL video access attempts, and mobile originating SMS access attempts.
2. Discussion
2.1 Requirements

SA1 agreed stage-1 requirements in TS 22.011 on prioritization of mobile originating MMTEL voice access attempts, mobile originating MMTEL video access attempts, and mobile originating SMS access attempts in Release 12. 

The focus of the stage-1 requirements is to enable network to control whether or not a UE shall apply Access Class Barring for mobile originating MMTEL voice access attempts, mobile originating MMTEL video access attempts and mobile originating SMS access attempts. The affected SMS access attempts are SMS over SGs, SMS over IMS (SMS over IP), and SMS over S102.

RAN approved a work item SCM_LTE for smart congestion mitigation in E-UTRAN related to the stage-1 requirements. 

In order for RRC layer to enable skipping access class barring for mobile originating MMTEL voice access attempts, mobile originating MMTEL video access attempts, and mobile originating SMS over IMS (SMS over IP) access attempts, the RRC layer needs to be informed when those attempts take place.

In order for RRC layer to enable skipping access class barring for SMS over SGs, and SMS over S102, the RRC layer needs to be informed when those attempts take place.
2.2 Proposed solution

It is proposed to extend CT1 specifications as follows:

-
the MMTEL layer in the UE informing the RRC layer in the UE about mobile originating MMTEL voice access being attempted (beginning and end of the attempt).

-
the MMTEL layer in the UE informing the RRC layer in the UE about mobile originating MMTEL video access being attempted (beginning and end of the attempt).

-
the SMSoIP layer in the UE informing the RRC layer in the UE about mobile originating SMS over IMS (SMS over IP) access being attempted (beginning and end of the attempt).

-
definition of AT command for passing of the information from the MMTEL layer in the UE and the SMSoIP layer in the UE to the RRC layer in the UE. 

-
the NAS layer in the UE informing the RRC layer in the UE about mobile originating SMS over SGs, and mobile originating SMS over S102 access being attempted using a new "originating SMS" call type.
The direct communication between MMTEL layer and RRC layer builds on similar direct communication established for Service Specific Access Control.

Based on the above indication, RRC layer in the UE skips access class barring if:

1)
mobile originating MMTEL voice access is being attempted and network indicated that skipping of access class barring is to be performed for mobile originating MMTEL voice access attempts;

2)
mobile originating MMTEL video access is being attempted and network indicated that skipping of access class barring is to be performed for mobile originating MMTEL video access attempts;

3)
mobile originating SMS over IMS (SMS over IP) access is being attempted and network indicated that skipping of access class barring is to be performed for mobile originating SMS over IP access attempts.
4)
mobile originating SMS over SGs access or mobile originating SMS over S102 access is being attempted and network indicated that skipping of access class barring is to be performed for mobile originating SMS over SGs access attempts and for mobile originating SMS over S102 access attempts.
Moreover, if access barring for mobile originating calls is already applicable when the condition 1), 2), or 3) above evaluate to true, then RRC layer in the UE informs the NAS layer in the UE about barring alleviation for mobile originating calls.
2.3 Example call flows for IMS access attempts
2.3.1 UE enters connected mode and stays there
An example call flow for MMTEL voice access attempt sent when access class barring is activated is shown in the figure 1. In this flow, the UE stays in connected mode once the UE enters it. 

Not all layers are shown.
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Figure 1 - access class barring skip when UE enters connected mode and stays there

2.3.2 UE enters connected mode and network moves it to idle

An example call flow for MMTEL voice access attempt sent when access class barring is activated is shown in the figure 2. In this flow, the UE enters connected mode before transporting the INVITE request (initial transmission). Later on, network moves the UE to idle mode before the 2nd INVITE request re-transmission, and therefore the UE needs to enter the connected mode again before transporting retransmission of the INVITE request.
Not all layers are shown.
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18. From some reason, network decides to move the UE from connected mode to idle mode

21. Retransmission of SIP INVITE request, same as steps 10 -17, including the skipping access class barring enforcement due to the last 

mobile-originating-MMTEL-voice-access-attempted indication had value true

20. SIP message text

19. no response received yet 

so retransmission is needed

50. call accepted, voice media exchanged

Figure 2 - access class barring skip when UE enters connected mode and is moved to idle mode before SIP signalling retransmission
2.4 Q&A
Q: Why do we need beginning and end of the IMS access attempts (i.e. mobile originating MMTEL voice access attempt, mobile originating MMTEL video access attempt, mobile originating SMS over IMS attempt)?
A: One IMS access attempt (i.e. mobile originating MMTEL voice access attempt, mobile originating MMTEL video access attempt, mobile originating SMS over IMS attempt) can consists of several IP packets, particularly if the SIP signalling is big or when re-transmission occurs. There can be time gaps between sending of those IP packets, particularly when retransmission occurs or when TCP connection needs to be setup first. The access class barring needs to be skipped for all those IP packets, even if the network moves the UE to idle mode between the retransmissions. Practically, it is too complicated to extend all the layers between the MMTEL layer and RRC layer to pass indication "this request/packet/.. is for MMTEL voice service" along with each request/packet.
Observation 1: One MMTEL voice/video access attempt can result to several IP packets, particularly when retransmission occurs, MMTEL INVITE request is too big or TCP connection needs to be setup. Those IP packets are not necessarily sent immediately after each other. The access class barring needs to be skipped for all those IP packets, even if the network moves the UE to idle mode between the retransmissions.
Observation 2: It is not feasible to indicate type-of-request along each request/packet/... in all layers between MMTEL layer and RRC layer.
Q: is it possible that a data application (i.e. other than MMTEL layer and other than SMSoIP layer) in the UE sends some data IP packet which slips through access class barring?
A: 
Normally, the UE moves from idle mode to connected mode before sending 1st fragment of MMTEL INVITE request and stays in the connected mode till the MMTEL call is released as shown in Figure 1. As the UE is in connected mode, any IP packet (including data IP packets from the data application) is sent anyway. 
The network can move the UE to idle mode at any moment. Figure 2 shows one such example. However, in MMTEL voice/video call, a QCI=1 bearer will be created soon after 18x response to MMTEL INVITE request is received. Once QCI=1 bearer is established, the network should not move the UE to idle mode as this could result to loss of the entire MMTEL call. So, the network can moves the UE to idle mode in early stages of MMTEL call setup only. Therefore the risk of data IP packet skipping the access class barring exists but it is negligible due to being limited only to the early stages of MMTEL call setup (i.e. before QCI=1 bearer is established).
Observation 3: Risk of access class barring being skipped for a data IP packet is negligible.
Q: What if RRC layer in the UE already informed NAS layer in the UE about access barring for mobile originating calls? The NAS requirements indicate that when the RRC connection establishment procedure is barred due to ACB mechanism, the RRC notifies the barring condition to the NAS and the NAS shall not trigger a new request until the RRC notifies the NAS that the congestion situation is alleviated.
A: 
If access barring for mobile originating calls is already applicable when the RRC layer in the UE is informed about the IMS access attempts (i.e. mobile originating MMTEL voice access attempt, mobile originating MMTEL video access attempt, mobile originating SMS over IMS attempt) for which network indicated that skipping of ACB is to be performed, then RRC layer in the UE informs the NAS layer in the UE about barring alleviation for mobile originating calls. NAS handles it using existing procedures. 
If the NAS layer in the UE is informed that uplink user data are pending before the NAS layer in the UE is informed about the barring alleviation for mobile originating calls, then the existing access class barring behaviour in 24.301 already handles this by allowing the procedure to be started again when access class barring is no longer applicable.
Observation 4: For the IMS access attempts, impact to NAS can be avoided.
3. Conclusions

Observation 1: One MMTEL voice/video access attempt can result to several IP packets, particularly when retransmission occurs, MMTEL INVITE request is too big or TCP connection needs to be setup. Those IP packets are not necessarily sent immediately after each other. The access class barring needs to be skipped for all those IP packets, even if the network moves the UE to idle mode between the retransmissions.
Observation 2: It is not feasible to indicate type-of-request along each request/packet/... in all layers between MMTEL layer and RRC layer.
Observation 3: Risk of access class barring being skipped for a data IP packet is negligible.
Observation 4: For the IMS access attempts, NAS impact can be avoided.
Proposal: It is proposed to specifify the the prioritization of mobile originating MMTEL voice access attempts, mobile originating MMTEL video access attempts, and mobile originating SMS access attempts as described in section 2.2
4. Proposal

It is proposed to discuss how to provide CT aspects of the access class barring skip feature.
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