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1. Introduction
RAN#61 agreed to work on a Smart Congestion Mitigation study item with the following scope:

	The objective of this study item is to improve congestion mitigation handling mechanisms in RRC_IDLE and RRC_CONNECTED in order to:

1.  ensure prioritization of the following mobile originating accesses during congestion:

· emergency access;

· high priority access.

2. depending on the operator scenario, ensure prioritization of the following mobile originating access during congestion
· access for initiation of voice services such as MMTEL voices and CSFB voice calls.


This paper discusses and lists up problematic use cases/issues that need to be addressed in this study item.
2. Assumptions
It is assumed that the network is in congested state and therefore existing congestion mitigation mechanism may be applied.

· ACB for IDLE UEs

· SSAC for IDLE UEs

· RACH Backoff for IDLE and CONNECTED UEs

· RRC CONNECTION REJECT for UE transitions from IDLE to CONNECTED

· RRC CONECTION RELEASE for CONNECTED UEs.

The following sections discusses the problematic use cases in which the main problem is either caused by limitation of existing mechanism(s) or cannot be solved by existing mechanism(s). 
3. Use cases and issues for MMTEL services
The following lists up the use cases and key issues that need to be confirmed to address during the SCM SI stage.

1. Double barring experienced by MMTEL call (voice and video) initiation from IDLE during ACB and SSAC are activated.

UE state: 
IDLE (transition from IDLE to CONNECTED)
Target: 

Normal call (AC 0 – 9)
Problem Description: 
In the present specification, when ACB is activated, there is no available means to prioritize MMTEL call. 

(1) When ACB and SSAC are both activated, the MMTEL call experiences twice of barring evaluations. So even MMTEL call passes SSAC, it may still be barred by ACB. 
(2) When ACB is activated in AS layer but there is no SSAC is activated in MMTEL layer, the specification defines that MMTEL call will also be barred by ACB. 

This behaviour will result into call setup failure.
Motivation scenarios:

ACB is an effective barring mechanism which gives operator freedom to perform barring fine control of all data service (packet and voice). It is widely used todays expanding LTE network. In congestion condition where strong barring towards MMTEL services is necessary, i.e., strong barring of IMS voice during disaster, the abovementioned behaviour may not be a problem. However there are cases, e.g., public festivities or sport events, where strong barring is only intended towards the packet data and not-too-strong (or even no barring) for the voice data. In these scenarios, operator needs to be able to apply independent barring rate for data packet and voice, which is not possible in the present specification.
It should be noted also that independent barring for different domain (PS or CS) is available in UTRAN specification, i.e., DSAC.
Therefore it is beneficial to enable prioritization of MMTEL call in AS layer when ACB is activated, e.g., skip the ACB evaluation.
2. Problem in prioritizing emergency and/ or high priority MMTEL call during initial connection establishment

UE state:

IDLE (transition from IDLE to CONNECTED)

Target:

Emergency and high priority call.

Problem description:


In IDLE-to-CONNECTED transition, specific “establishment cause” in RRCConnectionRequest message for emergency and high priority call are available. There is no problem in for this case if RA procedure is successful. The RRC protocol in the NW can decide not to reject calls with these specific establishment causes. However, since there is no available means (in the UE or in the NW) to identify whether a certain RA procedure was meant for establishing emergency/ high priority call, in congestion case, RA procedure may fail due to RACH Backoff or unsuccessful contention resolution. This will cause delay or even call setup failure. 
Motivation scenarios:

Successful call setup with small delay for establishment of emergency and high priority call is paramount in every operator’s network, especially during heavy congestion in disaster cases.

3. Problem in prioritizing emergency and/or high priority MMTEL call initiation during CONNECTED.
UE state:
 
RRC_CONNECTED (DRX state included)
Target:

Emergency and high priority call
Problem description:
For high priority call, a default bearer for SIP signalling is assumed to be available, since it is established during UE initial attach/ connection to the network. Initiation of high priority call starts with the UE generating a SIP signalling (i.e., SIP INVITE), which will be mapped onto the concerning default bearer. UE AS layer treats this SIP signalling as user plane data to be sent in DRB.

For emergency call, depending on network operation, emergency call may be provided (1) by a dedicated emergency PDN or (2) by the same PDN that provides normal IMS voice service. In the former case, the UE needs to send NAS message to connect to a new PDN (i.e., PDN CONNECTIVITY REQUEST), and then establish a bearer for sending SIP signalling. So in this case, initiation of emergency call necessitates the UE to send NAS message which will be treated by AS layer as data to be sent in SRB2. In the latter case, since a default bearer for SIP signalling is available, then the handling of initiation of emergency call at the AS layer is similar as above, i.e., SIP signalling is treated in AS layer as a user plane data to be sent in DRB. 
For CONNECTED cases, the problem is analysed in two different UE states: (1) UE with no UL dedicated resources (i.e., out-of-sync) and (2) UE which has UL dedicated resources.

(1) UE with no UL dedicated resources (i.e., out-of-sync)

On AS layer, for efficient battery consumption purpose and at the same time enabling “always on” for faster data resuming and reducing IDLE-to-CONNECTED signalling towards the CN, controlled by the network, the UE can release the UL dedicated resources and go to DRX when there is no outstanding data to be sent. When emergency or high priority call is initiated in this condition, the UE needs to perform contention based RACH to resume its UL dedicated resources before sending data (i.e., DRB for SIP signalling or SRB for sending NAS message).
In the case where network experiencing congestion, and assuming that the same RACH resources is used for UEs in RRC_CONNECTED and RRC_IDLE, RA procedures initiated for emergency call or high priority call may fail. This is because there is no available means (in the UE or in the NW) to identify whether a certain RA procedure is meant for establishing emergency/ high priority call. The failure may be caused by RACH backoff or unsuccessful contention resolution.  This may result into emergency call/ high priority call setup delay or even setup failure.
One may argue that an existing mechanism, i.e., RRC Connection Release procedure may be used to solve the problem. By sending the UE to IDLE, the UE can try to establish a new connection with emergency or high priority establishment cause, which will be prioritized accordingly by the NW.
However, this mechanism may not be an effective solution since it causes establishment delay which is critical for emergency calls.
(2) UE which has UL dedicated resources 

No problem is foreseen in case the UE has UL dedicate resources. The present specifications already enable the UE to do prioritization of SRB2 or DRB for SIP signalling over DRB for data packet based on configuration received from the network.
Motivation scenarios:
Successful call setup with small delay for establishment of emergency and high priority call is paramount in every operator’s network, especially during heavy congestion in disaster cases.

4. Problem in prioritizing MMTEL call initiation in CONNECTED.

UE state:
 
RRC_CONNECTED

Target: 

Normal call (AC 0 – 9)
Problem description:
The default bearer for SIP Signalling is assumed to be available since it is established during initial attach/ connection. Initiation of MMTEL call (normal call) starts with generation of SIP signalling (i.e., SIP INVITE) which will be mapped onto the concerning bearer. UE AS layer sees this SIP signalling as user plane data to be sent in DRB. 
For CONNECTED cases, the problem is analysed in two different UE states: (1) UE with no UL dedicated resource (i.e., out-of-sync) and (2) UE which has UL dedicated resources.

(1) UE with no UL dedicated resource (i.e., out-of-sync)

In the case where the UE has no UL dedicated resource, similar as problem 3, UE needs to perform contention based RACH to resume its UL dedicate resources before sending data. Assuming that the NW is congested, there is a possibility that the RA procedure is delayed or fails due to RACH Backoff or unsuccessful contention resolution. This is because there is no available means (in the UE or in the NW) to identify whether this RA procedure is meant for establishing an MMTEL call. This may result into MMTEL call setup failure.
(2) UE which has UL dedicated resources.

In the case where UE has UL dedicated resource, no problem is foreseen. The present specifications enable the UE to perform prioritization of DRB for SIP signalling (e.g., DRB with QCI=5) over other DRB for data packet (e.g., DRB with QCI=9) based on configuration received from the network.
Motivation scenarios:
Prioritization of normal MMTEL call may be beneficial in cases other than disaster scenario, e.g., in event cases such as public festivities. Scenarios where operator wants to provide service differentiation between 3GPP defined voice/video service (MMTEL) and other IMS based voice service (i.e., Skype, Line, etc.) may also benefit from this kind of prioritization.
4. Summary and Proposal
The document discussed and listed up problematic use cases. The discussion showed the main problem in those use cases are either caused by limitation of existing mechanisms or cannot be solved by those mechanisms.
Proposal 1:
It is proposed for RAN2 to discuss and acknowledge the listed use cases/issues as the ones that need to be addressed and solved during the study item.
Proposal 2:
Considering that ACB is widely used in today’s growing LTE NW and that VoLTE (MMTEL) service is foreseen to be widely deployed, issues rooting from lack of interaction between ACB and MMTEL (key issue 1 in section 3) should be addressed with high priority.
Proposal 3:
It is proposed to capture the use cases/ issues in section 3 into the relevant TR.
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