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1. Introduction
Congestion control mechanism is first discussed based on [1] in the last RAN2 meeting and further discussed during the email discussion [75#35]. The email discussion tries to differentiate the release of unicast bearer by either the network or the UE in case of congestion is experienced. Even though, in our view, the release of unicast bearers should be controlled by the network; it should also allow the UE to change the priority while receiving the MBMS service. Thus the UE also has the control of the establishment of the unicast bearers while receiving the MBMS service. A number of different solutions with different complexity as pointed out in [1] are possible as a way of congestion control. The appropriate solution should be selected based on the requirements. This paper tries to identify the requirements for congestion control.  
2 Discussion
As pointed out in [1], possible resource limitation for unicast services on MBMS carrier should be minimised with resource planning. The distribution of MBMS load on multiple frequencies is one possibility to minimise congestion on MBMS carrier. The resource planning should be designed to provide the connected mode UEs both unicast services and interested MBMS services as much as possible.

Observation 1: Congestion on MBMS frequencies should be minimised with appropriate MBMS frequency planning.

Congestion may still occur if a lot of users want to receive a popular MBMS service. In this example it is possible that the congestion could even last until the end of the MBMB service. That means the users may experience congestion potentially for a long period of time.  

Observation 2: The congestion may last for a long period, for example until the end of a popular MBMS service.
In LTE, the transition from LTE_Active (RRC_connected) to LTE_Idle (RRC_Idle) is controlled by the network. One main factor that determines the active to idle transition is the inactivity of the UE’s unicast bearers. If the unicast connection is inactive for a defined time period, the network transfers the UE to RRC_Idle mode. At the power up of the mobile phone, the UE always goes to RRC_connected (to perform Attach) and will move into RRC_Idle only when the network releases the connection (this depends on eNB decision). On the other hand, the network could make decision to release RRC connection for a particular UE and transfer the UE to RRC_Idle mode at anytime. 

The network and UE operation/behaviour should not be impacted by the MBMS reception in case there is no resource limitation experienced on the MBMS frequency carrier. When there is congestion on the MBMS frequency carrier, the network should perform such a way that minimise the impact to unicast and MBMS services received by the UE. 

Proposal 1: RAN2 is requested to discuss and agree on requirement that the network should try to serve unicast and MBMS services as much as possible and minimise the impact to services received by the UE.

In the current unicast system, when experiencing network congestion, the network tries to recover from the congestion situation by releasing some of the bearers. There is ARP is associated with each bearer, where in a network congestion scenario, the network perform the release of the bearers based on the associated ARP value. The mechanism used for the congestion control is transparent to the UE. The UE is not informed of the network congestion scenario, or the reason for the release of the bearer. The congestion alleviation is also not informed to the UE. 

Moreover, the UE is not provided with an opportunity to prioritise the unicast services which it receives. For example, some UE may be willing to prioritise some applications over another depending on the user preferences in case of a network congestion. However the network performs the congestion control only based ARP and according to a network algorithm. 

A congestion on MBMS frequency may also seen similar to a network congestion in unicast system. Only difference is that the UE is receiving both unicast and MBMS. The network has the information of what unicast services is received by the UE. Additionally the network has the knowledge of which MBMS frequency for the MBMS service the UE is receiving or willing to receive. Similar to the congestion control in unicast system, the network may tries to over come the congestion with a network mechanism transparent to the UE/user. It can be debated whether there is a requirement such that the UE/user should be given an explicit opportunity to prioritise MBMS over unicast in a congestion scenario. This should be decided based on the operator requirements. So far RAN2 has not discussed such a requirement.

Note that it may still possible for user to prioritise one service over the other by closing some applications as discussed in [2].

Proposal 2: RAN 2 is requested to discuss the requirement whether the UE should be given an explicit opportunity to prioritise MBMS relative to unicast services when there is congestion on the MBMS frequency carrier.
The UE interest may change while receiving a MBMS service. Hence MBMS service prioritisation over unicast may also change during the congestion period. Moreover the user interest could also change due to status of an incoming call while receiving a service. For example if the UE receives an incoming call from an important party, the user may want to accept the call. To facilitate this, it should be possible for the user to know the caller ID during a service reception before deciding on the priority of the call.

It is up to the UE/user to decide which service it would prioritise based on the user preference. Hence the UE/user decision is dynamic and depended on the time, on going services and incoming calls. Therefore, the UE/user should also be provided with opportunity to change the MBMS prioritisation over unicast during the congestion period.

Proposal 3: The UE should also be given an opportunity to change the MBMS priority w.r.t unicast during the congestion period. To facilitate this, it should be possible for the user to know the caller id during a service reception before deciding on the priority of the call.
For CA capable UEs, if the UE has indicated only one frequency as interested MBMS frequency, the network could configure another frequency for unicast; hence there is no need to indicate the congestion on the corresponding MBSM frequency to the UE. However, the UE is interested on all the frequencies to receive MBMS and there is congestion on all the indicated frequencies, the UE should be informed of the congestion on all corresponding frequencies. However, simultaneous congestion on multiple frequencies is considered as a rare case, and should be avoided in the frequency planning. Hence, in our view, the congestion control mechanism should focus on the case where only one MBMS frequency is congested at a time.

Proposal 4:  Focus is to have congestion control only considering one congested MBMS frequency.  

3 Conclusion 
This contribution discusses issues regarding congestion on MBMS frequency carrier. The discussion tried to identify the requirements for congestion control on MBMS frequency. The following observations and proposals are made.
Observation 1: Congestion on MBMS frequencies should be minimised with appropriate MBMS frequency planning.
Observation 2: The congestion may last for a long period, for example until the end of a popular MBMS service.

Proposal 1: RAN2 is requested to discuss and agree on requirement that the network should try to serve unicast and MBMS services as much as possible and minimise the impact to services received by the UE.
Proposal 2: RAN 2 is requested to discuss the requirement whether the UE should be given an explicit opportunity to prioritise MBMS relative to unicast services when there is congestion on the MBMS frequency carrier.
Proposal 3: The UE should also be given an opportunity to change the MBMS priority w.r.t unicast during the congestion period. To facilitate this, it should be possible for the user to know the caller id during a service reception before deciding on the priority of the call.

Proposal 4:  Focus is to have congestion control only considering one congested MBMS frequency.  
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