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1 Introduction

In the Study for Smart Congestion Mitigation, RAN2 has discussed different problems identified in the current networks related in particular to the access load. Especially, it has been discussed that currently there is no means to prioritize VoLTE over other data traffic such as regular internet traffic or background traffic. 

In RAN2#83bis meeting, the following agreement was made to capture the key issue:

The inability of LTE to prioritize VoLTE calls over other data in access barring and/or connection establishment, leads to establishment failure of VoLTE calls and is therefore considered as key issue in this SI.
In email discussion (83bis#13), different solutions to solve the key issue were discussed and evaluated. Based on the email discussion, it was agreed to progress with the solution where ACB is bypassed by the MMTEL calls in RAN2#84 meeting:

=>
The majority of companies in RAN2 thinks that the following would be a feasible solution for Rel-12, to address the identified key issue of “Prioritization of Mobile Originating MMTEL Voice Services in E-UTRAN”: “The UE skips for MMTEL Voice the ACB check, regardless of whether SSAC parameters are broadcast
However, during email discussion [84#18], some aspects of other solutions were left FFS in the technical report. In this contribution we discuss further the “QCI based solution” (Alternative 1) and also provide text proposal to the TR [1].
2 Discussion

2.1 Detailed description of the QCI solution
The basic idea is that the eNB decides which of the bearers are prioritized and which a down-prioritized. For example, the bearers used to initiate an IMS voice call (QCI5) can be prioritized whereas bearers for regular internet traffic (QCI9) can be down prioritized. In the current networks, typically QCI5 is used for IMS signalling whereas QCI9 for regular data.
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Figure 1. QCI based approach to differentiate accesses

The illustration of the solution is depicted in Figure 1. In accordance with the existing QoS concept, the UE first receives for each EPS bearer parameters such as QCI and traffic flow templates from the network (on NAS level) and maintains those as long as the EPS bearer is established.
In addition to that existing framework, in this solution: 

· The RAN broadcasts new access barring parameter per QCI.
· The UE receives the new access barring parameters and delivers those to the NAS layer in the UE
· The UE's higher layer filters incoming higher layer packets per QCI similar to current TFT filters. If the QCI of the bearer to which the packet is mapped according to packet filters, is allowed, then also the packet can be passed to the lower layers. However, if the QCI of the bearer is not allowed, then the packet is not passed to the lower layers. 
If ACB is needed to bar legacy UEs, then also bypassing ACB need to be added to the solution so that UEs applying the configured QCI based barring are may bypass legacy barring. This can be done in similar way as bypassing ACB for MMTEL voice and video.
This solution can be similarly applied to both IDLE and CONNECTED mode because also packet filtering in the higher layer is done in both states. When the UE is in the IDLE state, prohibiting data for a certain QCI would also prohibit the UE from sending a Service Request to ask to move to the RRC connected state. In the RRC Connected state, the filtering ensures that higher layer SDUs do not arrive to the PDCP layer. 
It should be noted that in the IDLE state, default and dedicated EPS bearers may remain established for the UE according to the QoS concept. When the UE moves to RRC CONNECTED state, DRBs corresponding to EPS bearers are established. So also in the IDLE state, there can be many EPS bearers with different QCIs configured for the UE meaning that differentiation of services with different QoS characteristics is possible.

2.2 Scenarios supported by QCI approach

One question discussed during email discussion 84#18 was that if QCI based solution provides sufficient differentiation. Here this is discussed more.

First thing is to keep in mind that the key issue in the study was to find tools to prioritize voice over other data traffic. The key issue is not specific over which traffic voice should be prioritized, but according to discussions in meetings, it is quite evident that data traffic refers to the regular internet traffic. Obviously intention is not to prioritize voice over all traffic, even over high priority traffic and emergency calls.

The solution outlined in section 2.1 allows applying access barring individually for services that are mapped to separate EPS bearers with different QCIs. We expect that one could upon increasing load start barring normal priority internet traffic on the default bearer to internet domain (QCI9). On the other hand, one could permit traffic mapped to QCI5 as that has the highest possible scheduling priority according to TS 23.203, section 6.1.7.2 and is primarily intended for IMS signalling. One should note that it has even higher scheduling priority than the voice data (QCI1). Thus it seems reasonable to allow all such signalling traffic. 
It is also questionable if e.g. video should be barred whereas voice allowed. Following scenario could be considered: A user might want to establish an MMTEL Video Call and send IMS signalling for that. If QCI5 is not barred, the signalling would succeed. However, in the case of severe congestion, in the following bearer establishment procedure the eNB’s admission control would deny the establishment of a conversational video bearer and, in response, the call would probably fall back to a regular VoLTE call  which one wanted to permit in accordance with the agreed “key issue”. So, in that case, it was even desirable not to bar the IMS signalling.
2.3 Benefits of QCI approach
The main benefit of the QCI based approach is that it is general and can be extended to any service in future provided that it can be mapped to an individual EPS bearer and QCI. Currently the number of standardized QCIs is limited but still there are 128 QCI values that are operator specific. Thus it is possible to map different services to different QCIs in many different ways now an in future.  
3 Conclusion

In this contribution we have discussed QCI/Bearer based approach for solving the key issue of the SCM study. We consider that it would be good to have already in Release 12 but due to limited time for Rel-12, it is not necessarily possible. Thus we should propose RAN2 to at least agree on open issues of this approach.
Proposal 1 Capture the key benefits and issues of the QCI solution in the TR
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5
Potential Solutions

Editor’s Note: This clause is intended to describe potential solutions and capture solution evaluation. Each solution should clearly describe which of the key issues it covers and how.

5.1
Solution 1: QCI based access barring
5.1.1
Description

Editor’s Note: This clause is intended to describe a solution. Each solution should clearly describe which of the key issues it covers and how.

In this solution, UE performs access control based on some existing QoS related identifiers like QCI, assuming that the UE is already aware of the QCI of each of its bearers. The network broadcasts which QCIs are allowed/permitted and the UE performs access control based on this. 
This approach would follow the QoS concept where the RAN maintains an abstract view on services by mapping them to a set of QoS characteristics referred to by a QCI. Services that require different QoS (or access control) handling should be mapped on another QCI.
In order permit actual VoLTE calls (typically mapped to QCI1) while barring regular internet access (QCI9), it is necessary to permit also the IMS signaling used to establish VoLTE calls. This is typically mapped to a QCI5 (default) bearer towards the operator’s IMS domain. It should be noted that the IMS signaling bearer might also trigger other signaling than just for VoLTE call handling. However, according to 23.203 all QCI5 traffic has the highest priority among all specified QCIs, i.e., it is all considered to be of even higher importance than the actual VoIP data. It seems therefore desirable to permit QCI5 when permitting QCI1. 

The solution can be used in RRC IDLE and CONNETED mode. It should be noted that also a UE in IDLE mode may have multiple default and dedicated EPS bearers established. Only the GBR bearers should be released upon RRC Connection release (see 23.401, 5.3.5, bullet 6).
5.1.2
Evaluation

Editor’s Note: This clause is intended to provide evaluation of potential solution including impact on AS/NAS protocols.

The evaluation of this solution is provided in Table 5.1.2-1.

Table 5.1.2-1: Evaluation of solution 1

	Impact on RRC in UE
	Impact on upper layers in UE
	Impact on network

	1. Broadcasting new access barring parameter per QCI needs to be specified.
2. Reception of new access barring parameter and delivery of the received parameter to NAS should be specified in RRC
3. Interaction with ACB needs to be clarified. Skipping ACB, like solution 2, would need to be specified in RRC.
	1. Additional function and processing in NAS layer for QCI based barring.

	1. eNB needs to broadcast new access barring parameter per QCI via system information.
2. In case where SSAC is needed for legacy UE, operator’s network needs to coordinate barring parameter setting between SSAC and QCI barring.


In addition, the followings should be addressed for this solution:
· If all IMS signalling is mapped to QCI5 and QCI5 is prioritized with this mechanism, then all IMS signalling would be prioritized rather than MMTEL voice calls only. 

· This solution may have bigger impact of 3GPP specifications and UE/network implementation than Solution 2.

· This solution is more general than Solutions 2-4 as it can be applied to services mapped to different QCIs in future.
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