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1. Introduction
Congestion control mechanism is first discussed in RAN2#75 and further discussed during the email discussion [75#35]. Based on [75#35] summary, the following agreements were made in RAN2#75bis.
	Agreements
1
The network shall take care of EPS Bearer release (in case of congestion) when MBMS is prioritized.

2
It is left to network implementation whether all bearers or only GBR bearers are released

3
The RAN does not trigger re-establishment of EPS bearers after congestion has resolved.


This email discussion aims to address the following open issues with regards to admission and congestion control for MBMS service continuity. 
· The problem and requirements with respect to congestion control on MBMS frequency

· What information is needed from the UE (if any)

· What happens in case the eNB has to release the RRC connection?

· Prevention of a MBMS-interested UE from establishing an RRC connection in a congested MBMS frequency

Companies are invited to provide comments on the above open issues. This email discussion is an attempt to capture the different views on the open issues and try to converge to agreeable out comes.
Finalization date: Monday 07th November 2011, midnight Pacific Time.

2 Discussion
2.1 User case
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. For example a highly popular MBMS service could be provided on a carrier where only a few subframes are allocated for MBMS (the other MBMS services can be provided on another carrier). As large portion of subframe resources is available for unicast, the congestion on unicast traffic could be controlled. 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 MBMS session. That means the users may experience congestion potentially for a long period of time.  

Observation 2: The congestion, if it happens, may last for a long period, for example until the end of a popular MBMS session.
Companies are invited to comment on observation 1 and 2.
	Company
	Comments

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	We think possibility for congestion on MBMS frequency should be minimised with MBMS frequency planning. Distribution of popular MBMS services on different frequency is one way to reduce the congestion possibility.

	ZTE
	We agree with observation 1, we also think network can distribute MBMS services on many MBMS frequencies to avoid frequency congestion.

We do not quite agree with observation 2, because network can suspend some MBMS services by Admission control during the session duration, so we think when congestion happens, it may not last for a long period.

	Kyocera
	We agree with observation 1 that using appropriate MBMS frequency planning can help with congestion control.  In the example given whereby the highly popular MBMS services are provided on a carrier with very few subframes, we wonder if the network would always know what MBMS services are popular since Counting is only evaluated for Connected mode UEs. Of course, if an MBMS service is truly popular congestion on MBMS frequency is still likely to happen no matter how you divide up the MBMS services among available frequencies

	MediaTek
	We agree with Observation 1, with proper frequency planning, congestion on MBMS frequency with services of predictable demand should be minimized. But for services which demand is difficult to predict, congestion could happen. It seems difficult to solve the dynamic change by frequency planning, so we tend to agree that once the congestion happens it may last to the end of the session which causes the congestion.

	NEC
	We are ok with Observation 1.

On Observation 2, the congestion on MBMS frequency layer is due to MBMS service interested UE doing some unicast service, so we do not think the congestion timing is linked with ongoing MBMS session.

	Qualcomm
	Observation 1 captures a reasonble mean to prevent or limit congestion as paer of deployment choices. Nevertheless, congestion may still happen.


2.2 Requirements

In the current unicast system, when experiencing network congestion, the network tries to recover from the congestion situation by releasing some of the bearers and/or not allowing establishment of new 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 and operator policies. The mechanism used for the congestion control is transparent to the UE. The UE is not informed the reason for the release of the bearer. Moreover, the UE does not provide an explicit indication 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 network congestion. However the network performs the congestion control only based ARP and according to a network algorithm. 

Congestion on MBMS frequency may also be seen similar to 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 (already agreed as per RAN2#75). Similar to the congestion control in unicast system, the network will normally anyway try to over come the congestion with a network mechanism transparent to the UE/user.
It can be debated, keeping in mind the complexity involved as discussed in later sections, 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. Even without an explicit indication of which service to prioritise, it may still possible for user to prioritise one service over the other by closing some applications as it wishes.
Companies are invited to express their opinion on the need for an additional mechanism for providing the user an explicit opportunity to prioritise MBMS relative to unicast services when there is congestion on the MBMS frequency.

	Company
	Comments

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	 In our view, an explicit opportunity to prioritise MBMS relative to unicast is not seen essential for Rel-11 considering the congestion control could be handled following a network based method similar to what used in network congestion control in the unicast.

	Nokia Corporation, Nokia Siemens Networks
	In the unicast context, bearer prioritization at congestion has been a simple one-dimensional process of discarding bearers from the lowest ARP up.

In the new MBMS context, there appears a new branching decision: can the UE be served on a non-MBMS frequency, in which case possibly all its unicast GBR bearers independent of ARP can be kept, or do unicast bearers need to be discarded from lowest ARP up, subject to the constraint that the UE needs to be served on the MBMS carrier. To us there does not appear to be a well-defined criterion for making this decision on the network side, and therefore it seems useful to take into account the user’s preference on this, which also dictates whether uninterrupted MBMS reception is provided to the UE.

	Huawei,HiSilicon
	We agreed at RAN2#75 that the UE can pioritise MBMS over unicast.  If no explicit UE signalling is preferred, the easiest would be to always have unicast prioritised over MBMS (no extension to the ARP mechanism).

	ZTE
	In our view, explicit opportunity is not a good method for UE experience, because we think the user should not be disturbed very often, the user may be not waken for this operation. Moreover, it is very hard for users to make this decision, e.g. it will have to give up one or more receiving services.

	Intel
	We agree with Huawei about RAN2 agreement on and also Nokia/NSN’s observations that combination of unicast ad MBMS services create decision/actions not clearly covered by existing mechanisms. So we prefer to enable UE to indicate its MBMS vs. Unicast priority to the network. 

	LG
	We need to think the trade-off between complexity vs better user experience. First of all, RAN2 need to have common understanding on:

· Whether simultaneous reception of GBR service and MBMS is realistic scenario? If so, how often does it occur?

· Who decides the priority information? NAS application or a user?

· Whether to ask NAS (or user) priority information whenever user wants to receive a new MBMS service or a new unicast service?

· Whether NAS (or user) does not change priority information often or not?

In general, our opinion is that priority information is needed as long as there is no absolute priority for Unicast and MBMS.

	CATT
	In our view, explicit opportunity can reflect users’ preference about MBMS importance. And prioritization between MBMS over unicast may be decided by user’s pre-defined rules or semi-static settings. We think a dynamic prioritization decision mechanism will introduce overfull complexity for both UE and network.

	Hitachi
	We think that explicit signalling of UE preference is useful for the network to make a decision on bearer handling between unicast and MBMS for each UE.

	Kyocera
	We prefer to have a mechanism for the UE to indicate its prioritization between MBMS and Unicast service. We assume that prioritization between MBMS and Unicast may be configured by the user as a default setting in the UE.

	MediaTek
	For MBMS UE, it has been agreed that its interest will be reported to eNB. Interest report along with ARP, we think eNB can already do a reasonable job on bearer release or reject. We do not have a strong preference on additional mechanism, but we do not see too much extra gain either. From user’s point of view, it is probably annoying to be asked frequently on providing such indication. So, even a report is sent from a UE, it is more likely a priority predefined by service provider. If so, we think the service provider can forward the predefined priority to eNB.

	Samsung
	We think this can be regarded as an enhancement i.e. not really essential for REL-11

	Orange/France Telecom
	We think that prioritization choice shall be kept under operator control. 

We don't want to have such prioritization done via the application layer. In document [R2-11.5303] we proposed to let this prioritization under network implementation (operator configurable and QoS policy based). It’s important for an operator to have a homogenous behaviour and to not have multiple UE behaviors.

	NEC
	The UE indicates its preferred MBMS frequency (as per agreement) which somehow implies that the UE would like to receive this frequency as most as possible which is a kind of implicit prioritization already. We do not think any additional explicit prioritization is needed.

	Ericsson, 
ST-Ericsson
	We share Huawei / HiSilicon argument that RAN2 has agreed at RAN2#75 that it is up to the user / UE to decide whether it prioritizes MBMS or unicast services. We also agree with Nokia / NSN that MBMS brings another dimension because the network has to decide whether to keep the UE on the MBMS carrier or move it to another carrier.

Since the network only knows the MBMS frequency the UE wants to receive, but has no knowledge on the MBMS service(s) the UE is interested, it would be difficult to set one single virtual ARP value for the set of MBMS services, which could vary from high priority live video streaming to low priority information services.

Therefore, we think that it is useful when the UE can help the network in its decisions by explicitly providing its prioritization to the network.

	Qualcomm
	Adding an explicit mechanism for the UE is a good help for the network to select, among the connected users listening to MBMS, which ones have expressed preference to tolerate getting unicast bearer released. In our view the mechanisms could be rather simple: if the user signal preference to unicast, it is just considered as any other non MBMS user; if it signals preference to MBMS, it becomes a good candidate for unicast bearer release.


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 (which is carried over the SIP signalling bearer) during a service reception before deciding on the priority of the call.  This would require that the SIP signalling bearer is always considered higher priority than MBMS bearer.
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, it is possible for the UE/user to change the decision on which service to prioritise i.e. MBMS over unicast during the congestion period on MBMS frequency.

Companies are invited to comment on the possibility for a user 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 MBMS service reception before deciding on the priority of the call.
	Company
	Comments

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	It is possible that a user may change MBMS priority with respect to unicast during the congestion period. Also it is important for the user to identify the caller ID for a mobile terminating call such that MBMS prioritisation over unicast could be decided accordingly.

	Nokia Corporation, Nokia Siemens Networks
	We do not see any obstacle to UE changing its priorities at any time. We agree that the UE should respond to paging if only allowed by the wait timer T302, to allow the network to conclude the paging process. Even a congested cell should always be able to carry the higher-layer signalling related to an incoming call.

	Huawei,HiSilicon
	The Application Server may request to setup the bearer in parallel with the sending of the SIP INVITE message that carries the caller ID. If the UE must be allowed to accept a call when MBMS is prioritised, the network must always setup the voice bearer.

If the UE rejects the call, the voice bearer will be released. If the call is accepted, the network maintains the voice bearer until it is released at the end of the call. 

So the network may allow voice calls by always prioritising voice bearers (i.e. QCI 1) without explicit change of priority from the UE during call establishment. After the voice bearer is released, the network uses the latest priority information from the UE.

	ZTE
	For simplicity, we suggest network should leave enough resources to establish the unicast bearer for handover and network origination call.

	Intel 
	We do not expect users to change their priority, although they can, dynamically with network congestion but the conditional priority levels can be defined for UE to choose from so that network take proper actions during congestion periods.The UE should be able to receive paging and urgent notification while receiving MBMS on any carrier. This requirement should apply unless we also define a “do not disturb” mode as a priority while receiving MBMS. In such case the assumption is that MBMS priority over unicast, unless changed by user,  also applies to future incoming service flows and signalling messages which may have conflict with MBMS reception. 

	LG
	User preference can change frequently depending on the contents of the MBMS service, calling or called person. Thus, a mechanism which accurately deliver user preference information to eNB is needed.

	CATT
	In our understanding, voice service and important signalling, e.g. SIP messages, should be always prioritised over MBMS, which is a default configuration by network and is not impacted by the UE’s priority indication.

	Hitachi
	We do not see the need of such dynamic changing of MBMS priority. Also we think that allowing UE to change the MBMS priority will bring the complexity.

	Kyocera
	The UE should be allowed to change its MBMS priority relative to Unicast at any time; although the priority may be pre-configured by the user.  We don’t think it’s necessary for the user to know the caller ID during an MBMS reception.  If the user decides to prioritize MBMS over Unicast even though the frequency of the MBMS service is congested that is the user’s choice so incoming calls may be affected. 

	MediaTek
	If priority is provided by a UE, we do not see any problem for a UE to change its priority in a dynamic fashion. For priority indication, we think priority MBMS service v.s. GBR/non-GBR is quite sufficient, e.g. either UE would like to receive a call during MBMS reception or not. 

To bar a specific number during this period, we think the caller ID information is in NAS layer, so eNB probably cannot see it even UE indicates. We also do not see too much benefit for such extra complexity.

	Samsung
	This seems to depend on what priority information would actually be signaled. It is assumed that we would not indicate a priority per service. In such a case, when the UE switches reception to another service, the priority might change. 

	Orange/France Telecom
	This could be left also to Network implementation. The eNB is aware about the VoIP call (QCI 1 or operator configurable via QCI setting) and can take the appropriate decision without any UE involvement.

	NEC
	(**)We share the view above on the fact that the UE should be paged in case of voice call. 

In cases where some prioritization between the MBMS service and the unicast call is needed:

*if the voice call is prioritized, then if the MBMS service needs to be released in the UE e.g. to allow for unicast reception, the application would request to receive the MBMS service using a unicast bearer;

*if the MBMS service is prioritized, the application would request the release of the voice call.

In both cases, no priority of MBMS over unicast indication is needed.  

	Ericsson, 
ST-Ericsson
	The UE should be allowed to change and indicate its prioritization during the congestion period specifically in order to identify the caller ID during an incoming call. We think that the network should always have enough capacity for higher layer signalling related to an incoming call or release other UEs’ lower priority bearers. The network can in general configure signalling and voice bearers with a higher ARP value.

A ‘do not disturb’ mode as proposed by Intel could be selected by the user, but we do not think that this needs to be signalled to the network. Such a mode in the UE could e.g. prevent that the incoming call is displayed when a specific MBMS application is running and in this mode the incoming call would automatically be rejected.

	Qualcomm
	The UE should be able to change priority during the congestion period. The network shall typically have enough resource to complete signaling in case a UE decides to take the call – we think it is not necessarily needed for the UE to make such decision depending on the caller ID.


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 the UE does not experience congestion on MBMS frequency. However, if the UE is interested on all the frequencies to receive MBMS and there is congestion on all the indicated frequencies, the UE may experience the congestion on MBMS frequencies.  Simultaneous congestion on multiple frequencies should be avoided in the frequency planning hence is considered as an even more rare case. Therefore the congestion control mechanism should primarily focus on the case where only one MBMS frequency is congested at a time.

If simultaneous congestion on multiple MBMS frequencies is considered as possible scenario, the signalling should be designed with multiple congestion frequencies in mind. For example, the UEs who are able to receive service from multiple frequencies may have different MBMS priority relative to unicast in different frequencies. Hence this would require the signalling of prioritisation of MBMS over unicast per MBMS frequency. Additionally, congestion indicator and/or congestion end indicator (if needed) may also required to be signalled per frequency. 

Companies are expected to indicate their opinion on the focus to have congestion control only considering one congested MBMS frequency.
	Company
	Comments

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Congestion control mechanism considering only one congested MBMS frequency at a time is adequate.

	Nokia Corporation, Nokia Siemens Networks
	Such a restriction seems arbitrary to us and we have difficulty seeing the motivation.

	Huawei,HiSilicon
	It is unlikely that several frequencies would be congested simultaneously.  If this did occur, the network could apply the same congestion control mechanism on all congested MBMS frequencies without any additional complexity.

	ZTE
	We think at most one MBMS frequency will be congestion.

	Intel
	Probability of congestion on multiple frequencies can be reduced with proper planning, however we can not preclude such possibility in signalling design. We agree with Huawei that same congestion indication approach can be used for any and possible multiple MBMS bearing carriers.

	CATT
	In our view, it doesn’t need to restrict the number of congestion frequencies because there is no obvious difference between one frequency congestion and several frequencies congestion.

	Hitachi
	We are not sure about the need of this restriction.

	Kyocera
	We are ok to limit to one congested MBMS frequencies.  However in case the UE is receiving two MBMS services on two frequencies the UE may still need to indicate to the NW which of the two MBMS services has higher priority.

	MediaTek
	We think consider only one MBMS frequency at adequate.

	Samsung
	We are not sure why we would assume this kind of restriction

	Orange SA/France Telecom
	We think that it is enough to manage one congested carrier at a time.

	NEC
	For simplicity reasons, we would like to consider at most one congested MBMS frequency at one time. We assume that the mechanisms to handle at most one congested MBMS frequency can be reused to handle more than one congested MBMS frequency unless all the MBMS frequencies are congested which should not happen.

	Ericsson, 
ST-Ericsson
	Even though we think that proper network dimensioning should avoid congestion on most carriers, we also think that there could also be other factors that could limit the operators’ possibilities to e.g. utilize an additional carrier or densify the network. 

We think that it would not add much complexity to the UE to indicate the unicast priority per MBMS frequency. 

	Qualcomm
	We do not see the need to pose restriction to the mechanism, as well as do not see the need to have priority indication for each frequency: if the UE sets the unicast priority, the network know that the UE should at best not be served in such a way that unicast services are not possible. In case the UE can receive services (MBMS or unicast) on multiple frequencies, as congestion on several frequencies at the same time is less probable, this offers more flexibility to the network on how to cope with the congestion with limited or no impact to user experience.


2.3 Possible Solutions

This section looks at possible solutions that could be adopted if RAN2 were to agree on the requirement to allow for explicit mechanisms for users prioritise unicast/MBMS. 
2. 3. 1 Signalling less solution

When network congestion is experienced in unicast network, the user is not given an opportunity to prioritise service which it wishes. The congestion control in case of unicast network congestion is performed by the network and the mechanism is mostly transparent to the user. Similar to the unicast network congestion scenario, if the providing the UE/user with an explicit opportunity to prioritise MBMS relative to unicast service is not seen as a necessary requirement, the following provides a description of a possible congestion control mechanism. The mechanism does not require additional signalling over the radio interface; hence it is called “Signalling less solution”.

This method is a simple operator policy based network mechanism for providing MBMS service continuity in case of resource limitation on MBMS frequency carrier. 

The method is an extension of the ARP mechanism used for unicast bearer control by the network in case of network congestion. When there is network congestion, the network performs bearer release based on ARP of the bearers. The same method could be further extended such that not only the unicast bearers but also MBMS bearers are considered in the bearer release for MBMS interested UEs. Based on the operator policy, MBMS service may also given a “virtual ARP” value which may be controlled by OAM. In case of a resource limitation on MBMS carrier, for the UEs receiving a MBMS service, the network may consider ARP of unicast bearers relative to the virtual MBMS ARP in the pre-emption/setup of the bearers. Note that congestion on MBMS frequency is not signalled to the UE either. However, the UE’s MBMS service interest (at least at frequency level) is known at the network (for service continuity). The network may release some unicast bearers with a priority lower than the MBMS ARP. Or the network may move the user to a non-MBMS service frequency if the unicast is being prioritised by the network.  This is effectively releasing MBMS bearer for the corresponding UE based on relative ARP. 

Network will try its best to keep the user on MBMS carrier possibly also discarding or delaying packets on best-effort bearers in case of congestion.

If the resource limitation persists, and the UE has unicast bearers which have higher priority than MBMS ARP, the network does handover the UE to another frequency. The handover (or non-reception of MBMS) could be understood by the user as possible resource congestion on the MBMS frequency. Note that this may cause the user to switch off some unicast applications which require GBR traffic or have potential to create large volume of downlink traffic to receive MBMS traffic. It is up to the UE/user to decide which service/application it wants to receive at a given point of time. This is not unlike the unicast scenario where a user may (have to) perform similar actions.
Any UE application release request is communicated to the PCRF as normal where applicable and the PCRF based on the PCC rule will decide whether to modify or release the existing bearer. Due to the switch off of the application (and resulting release of the bearer), the UE may be handed over back to the MBMS frequency where the user could receive its interested MBMS service. There is some interruption to the MBMS reception. The interruption is in the order of few seconds (2xhandover latency + time for the user decision). Most of interruption time is due to the latency in user decision. The interruption may be considered acceptable as the congestion on MBMS frequency is considered as a situation which should have been avoided as much as possible with MBMS resource planning.

Note that this “signalling free” solution is available even if we decide not to have any explicit solution for congestion handling. 
Companies are invited to express their views on whether such a signalling less operator policy based network mechanism for providing service continuity in case of resource limitation on MBMS frequency carrier is adequate in Rel-11.

	Company
	Comments

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	 In our view, a signalling less operator policy based network mechanism for congestion control on MBMS frequency should be sufficient for Rel-11. The network mechanism may follows a mechanism used for congestion control in unicast network considering ARP/QoS of the bearers.



	Nokia Corporation, Nokia Siemens Networks
	To us treating MBMS as another ARP among unicast bearers seems problematic because unlike in the pure unicast context, the process of releasing bearers from lowest ARP up as congestion increases is not monotonous w.r.t. the capacity available to the UE: if the network first releases some low-ARP  unicast bearers, and after a while it deems necessary to release also the MBMS bearer (carrier), there will typically be more capacity available on the target carrier, meaning that the earlier release of unicast bearers turns out to have been unnecessary.

Also, the approach based on “virtual MBMS ARP” seems ill-defined when, for a CA-capable UE, network needs to decide which of two congested MBMS carriers to abandon in order to serve unicast bearers with higher ARPs. In this latter case it seems the choice needs to be completely arbitrary.

	Huawei, HiSilicon
	But this was not what we previously agreed. At RAN2#75 we agreed (chairman’s notes).

It is up to the UE/ user to decide which service it prioritises i.e. a UE could prioritise MBMS over unicast



	ZTE
	We have the same view as ALU.

	Intel 
	We share the same understanding as Huwaei about the RAN2 agreements and with Nokia/NSN’s observation on need for MBMS specific priority treatment. 

	LG
	Mixing of MBMS service and unicast service is about actual user experience. Thus, user has to be provided option to choose when he can not simultaneously enjoy MBMS and unicast service.

	CATT
	We think the solution of network control may be feasible. But it is better if the user’s preference can be considered.

	Hitachi
	We think RAN2 should first focus on explicit signalling.

	Kyocera
	We prefer to have the option for signalling based solution.  However, in the absence of signalling indication from the UE the signalling less solution may be used. With the signalling less solution we wonder if the UE switches off some unicast applications after the handover, will the NW really allow the UE to return to the previous frequency in order to receive the interested MBMS service?

	MediaTek
	We are OK with a network mechanism for Rel-11. 

	Samsung
	For unicast congestion is handled by the network i.e. there is no indication of user preference. We are not convinced that the existing network policy based scheme would be insufficient to also cover MBMS in REL-11

	Orange/France Telecom
	We think this solution is appropriate enough.

	NEC
	Along with our comment (**) in s2.2, the UE does not have the network policy as for the handling of congestion control, so we do not think an explicit indication of MBMS priority by the UE could help. It can even happen that the network would be compelled to redirect the UE to some other non congested frequency layer independently from UE MBMS interest e.g. there is no other MBMS frequency layer in the area.

	Ericsson,
ST-Ericsson
	See Section 2.2: 
Since the network only knows the MBMS frequency the UE wants to receive, but has no knowledge on the MBMS service(s) the UE is interested, it would be difficult to set one single virtual ARP value for the set of MBMS services, which could vary from high priority live video streaming to low priority information services.

Therefore, we think that it is useful when the UE can help the network in its decisions by explicitly signaling its prioritization to the network.

	Qualcomm
	If the user signals preference to unicast, it is just considered as any other non-MBMS user from a  congestion point of view. If instead the user signals preference to MBMS, it becomes a good candidate for unicast bearer release in case no sufficient resources are available. Adopting signaling-less solution seems applying the same preference (e.g. unicast is prioritized) for all users: is that the case?


2. 3. 2 Signalling based solution
Companies are requested to provide their inputs to this section, even though they may think a “signalling-less mechanism is adequate in Rel-11”. Because these inputs could be used to conclude the signalling requirements, in case a signalling based solution may be agreed based on the majority opinion.
If the providing the UE/user with an explicit opportunity to prioritise MBMS relative to unicast service is seen as a necessary requirement, the following provides a description of a possible congestion control mechanism. The mechanism does require additional signalling over the radio interface, hence it is called “Signalling based solution”. 
2. 3. 2.1 Required signalling for congestion control according to “signalling based solution”
“Signalling based solution” requires at least the signalling of the user willingness to prioritise MBMS over unicast to the network. The UE makes the decision on service prioritisation based on UE interest and ongoing services. The UE signals the network of its interest to prioritise the MBMS service over unicast via dedicated RRC message. The same message which is used to inform the user MBMS interest, MBMSInterestIndication, could be used to signal the MBMS priority over unicast. 
Companies are requested to provide their opinion on whether MBMSInterestIndication could also be used to indicate the user willingness to prioritise MBMS over unicast.

	Company
	Comments

	Nokia Corporation, Nokia Siemens Networks
	Piggybacking in MBMSInterestIndication seems like a natural choice.

	Huawei, HiSilicon
	This is probably the simplest mechanism, assuming MBMS can be prioritised over unicast

	Intel
	Yes, as also suggested in our joint contribution in last meeting we see MBMSInterestIndication  message as a good fit for indicating MBMS preference level(s). 

	LG
	Attaching prioritization information to MBMSInterestIndication is easy but not-critical. As described below, prioritization information attached may be inaccurate at the time when actual congestion occurs.

	CATT
	MBMSInterestIndication can carry 1bit priority information when MBMS is prioritised over unicast.

	Hitachi
	Using MBMSInterestIndication seems reasonable.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	If a signalling based mechanism is seen necessary, one bit indication of MBMS priority over unicast included in MBMSInterestIndication can be used to inform the network of the user preference. The signalled bit indicates MBMS priority with respect to all unicast bearers except SIP signalling (SIP signalling should always have higher priority than MBMS when UE is RRC connected) on the highest priority MBMS frequency in case multiple interested MBMS frequencies are signalled in MBMSIntersetIndication.  To be useful, the priority indication should be kept up to date by the UE as and when the user priority changes.

	Kyocera
	Yes, we think MBMSInterestIndication would be the appropriate message to signal prioritization.

	MediaTek
	Yes, MBMSInterestIndication can be used to carry priority information too. Details could be further discussed.

	Samsung
	If considered essential, a bit may be introduced in MBMSInterestIndication indicating whether all indicated MBMS frequencies have higher priority than all unicast bearers. This single bit approach only solves the case MBMS has highest priority. In case the bit is not set, E-UTRAN does not really know the relative priorities it could e.g. consider all unicast to be higher priority than all MBMS.

This seems restrictive, we may need to have an indication per frequency (so we can express the relative priority order is e.g. f1, uni, f2). This may however result in more signaling (updates).

It is assumed that we only need to indicate priority relative to the highest priority unicast service (i.e. if that bearer is supported, lower priority unicast can also be supported).

	Ericsson,
ST-Ericsson
	We think that the MBMSInterestIndication message can include an indicator per MBMS frequency. 

	Qualcomm
	Attaching one priority bit to MBMSInterestIndication seems reasonable.


There are two possibilities of when to indicate the MBMS priority over unicast to the network.

a). indicate MBMS priority over unicast whenever MBMSInterestIndication is sent

b). indicate MBMS priority over unicast when congestion is occurred

According to option a), the UE always indicates to the network it’s willingness to prioritise MBMS over unicast. Therefore, the UE doesn’t require the knowledge of congestion on MBMS frequency at the time of MBMS priority over unicast is sent. It is agreed in RAN2#75, the UE transmits MBMSInterestIndication whenever its MBMS interest changes w.r.t. the signalled information. If the interested MBMS service has not changed but the UEs willingness to prioritise MBMS over unicast changes, the UE is required to transmit MBMSInterestIndication, and hence the frequency of MBMSInterestIndication transmission may increase. On the other hand, this information is only required by the network when there is congestion on MBMS frequency; otherwise, the signalled information is not useful.
According to Option b), the UE is only required to provide its willingness to prioritised MBMS over unicast when there is congestion on interested MBMS frequency. The unnecessary signalling of MBMSInterestIndication is avoided. However, the congestion situation is required to be informed to the UEs whose services may be impacted by the resource limitation on MBMS frequency 
According to the agreement in RAN2#75bis, whether to release RRC connection or some or all GBR bearers is left to network implementation. If the UE is kept RRC_Connected with the SIP signalling bearer but releasing some of the dedicated bearers, the UE can decide whether to accept an incoming call or not after identifying the call originating party during the congestion period. If the MBMS interest or the MBMS priority relative to unicast is changed, the UE could inform the network of change of interest. If the UE request for unicast service during the congestion, this implicitly indicates the user prioritisation of unicast. 
There may also be a need for notifying the users when the congestion is over. The information should only be required by the impacted UEs. The congestion may be relaxed due the end of a popular program. As it is likely that the UE MBMS interest may have changed, the network only needs to inform of alleviation of congestion to the UE who still indicate the MBMS reception of the corresponding frequency which experienced congestion previously. 

In unicast network congestion, the network does not inform the UEs when the network congestion is over. Following the same view, it could be argued that the UE does not need to be informed when the congestion is over on the MBMS frequency as well. 

Companies are requested to provide their opinion whether congestion and/or alleviation of congestion on the corresponding MBMS frequency should be informed to the impacted UEs.

	Company
	Comments

	Nokia Corporation, Nokia Siemens Networks
	We prefer option a). We see the prioritization most likely as a user-configurable preference in the UE which should not change, and hence trigger additional messages, frequently. Accordingly, we see no need for congestion indication to the UE.

	Huawei,HiSilicon
	We do not expect the UE to change its willingness to prioritise MBMS over unicast unless the UE changes its interest in MBMS services or some application is starting or stopping, in which case the UE indication is only a small addition to other traffic.

So we think option a) works and has less complexity (no congestion and/or congestion alleviation indication).

Regarding option b), we we assume all UEs may be impacted by a congestion so if there would be a congestion indication, it would have to be sent to all UEs. 



	ZTE
	We prefer option a), we think when UE/user changes its priority between MBMS and unicast, it will signal “MBMSInterestIndication” to network.

	Intel 
	We also prefer Option a. Option (B) may result in many UEs sending this indication as soon as MBMS carrier is indicated as congested.  We can define other rules for not sending this indication, for example till UE see’s any conflict between receiving MBMS and it unicast services based on its RX/CA capabilities.

	LG
	We prefer option b). 

User preference can change at any time. For example, if the ongoing MBMS service becomes boring or exciting, a User can change preference in the middle of the MBMS service. Or, a user may prioritize MBMS at the start of news channel, but he may change the preference as soon as he watches interesting news. Thus, transferring prioritization information before actual occurrence of congestion is not meaningful. Otherwise, eNB will have outdated or inaccurate prioritization information.

We don’t think that network needs to send congestion information to UE. Also, depending on APR or other information, only some portion of UE needs to provide prioritization information to eNB. Thus, only when congestion becomes serious, it may be better for eNB to ask potentially-will-be-impacted UE whether they prioritize MBMS or unicast.



	CATT
	We prefer option a). We think the prioritization may be a semi-static user setting and should not be often changed. Moreover the prioritization may be changed by user’s manual modification.

	Hitachi
	We also prefer option a).

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	In order to reduce the frequency of MBMSInterestIndication, and to make the user selection of priority easier (for example, the device could indicate congestion to the user and prompt the user input to decide on the priority), we think the MBMS prioritisation over unicast should only be performed when the MBMS frequency is congested. Note that the congestion may not happen most of the time, hence option (b). 

	Kyocera
	We prefer option A.  The UE should only send the MBMSInterestIndication message for prioritization when there is need to indicate a change of MBMS interest. With option A there will not be a need to inform the UE of the network congestion status.

	MediaTek
	For option a), UE indicated its prioritization when there is a change, also with each MBMSInterestIndication. Therefore, the information is sent to eNB even there is no congestion. Since we think congestion is rare case, we think the information should be provided only by request, e.g. there is indeed a congestion. So, we prefer option b).

	Samsung
	Introducing a congestion dependant indication seems like a minor enhancement.

	Orange France Telecom
	Option A is preferable

	NEC
	Currently, the UE does not know when congestion occurs, so option b can not work. So we prefer option a).

	Ericsson, 
ST-Ericsson
	We prefer option A. Otherwise, the network would have to indicate congestion to the MBMS UEs and cause a lot of signalling to indicate the UE prioritization to the network.

We think that the prioritization in the UE only changes whenever the UE decides to start or stop an MBMS or unicast service, which does not seem to happen very frequently. Specific mechanisms could be applied when the user is zapping between different MBMS frequencies.

	Qualcomm
	We prefer option (a), there is no need for the network to let the UE knows about congestion situation.


2. 3. 2.2 Release of RRC connection due to congestion control
With release of RRC connection, the UE is transferred to RRC_Idle and receive the MBMS service. In case the user interested MBMS frequency changed, the UE performs the cell re-selection and could be connected to a cell in another frequency as appropriate. However, if the UE wants to originate a call (hence prioritise unicast over MBMS), the UE should be provided with the possibility of originating a call in the camp on cell during the congestion period.

More over, if a call is received (the UE is paged) during congestion on MBMS frequency, the UE can not identify the call originating party without connecting to the network. The call originating party could only be identified during SIP invite procedure where the messages are transmitted over dedicated bearers. Upon identifying the caller ID, the user may make the decision whether to accept or abort the call. For example if the call is from an important party, the user may prioritise the unicast over MBMS reception. Therefore, for any incoming calls, the UE should be connected to the network even to identify the call originating party.

On the other hand, the current access control mechanisms such as “access class barring” and/or “wait time” could be used to prevent/control the UE attempt to make a RRC connection request on the congested frequency. The current access control mechanisms do not take into account the relative priority of MBMS and unicast. These mechanisms don’t allow the user to change it is relative priorities during congestion period.  For example, according to the current use of wait time, the UE is not allowed to originate or accept a UE terminating call during the specified wait time. Hence, if the UE interest has changed during the congestion period the UE does not have away of informing the network of its change of interest when the wait time is applied. If paging for a network terminating call is received, the UE will not be able to connect to the network to know the calling user id hence the UE will not have opportunity to change the priority based on the importance of the calling party.

Companies are requested to provide their opinion whether the UEs whose RRC connection has been released due to congestion control is allowed to change MBMS priority w.r.t. unicast during the congestion on interested MBMS frequency such that the UE is able to receive and originate a call on the camped on cell.

	Company
	Comments

	Nokia Corporation, Nokia Siemens Networks
	We do not see any obstacle to UE changing its priorities at any time. After  RRC release due to congestion, this would most likely result in the UE reselecting to a non-MBMS carrier free of congestion and hence barring, whereby any wait timer or barring timer is stopped. As for the type of access attempts prohibited by the wait timer and barring timer, this is already the case for any UE and MBMS brings nothing new to this.

	Huawei, HiSilicon
	The network may release the RRC connection either because:

- no unicast service is needed now

- there are too many RRC connections on this frequency, i.e. the UE should not attempt any RRC connection establishment on this frequency

For the first case, normal release can be used. For the second case, if the network can disallow prioritization of the MBMS frequency by system information (see 2.3.2.3), it is sufficient to redirect the UE to another frequency.

	Intel
	UE should always camp on an accessible/unbarred/non-congested cell, if available regardless of status of MBMS reception. After RRC Release due to congestion, we expect the UE to follow the normal procedure of reselecting another cell, if not indicated as barred or congested. MBMS priority may change or stay the same during this process or as new flows are created. The exception to the above, although not currently agreed, is the case of UE who wants to unconditionally keep the MBMS service continuity at the expense of missing incoming signalling/calls. Such strong preference if supported should be signalled to the network so that the UE is treated as not available for new connections. 

	LG
	In principle, when there is ongoing congestion, a UE which prioritize MBMS may not be allowed with GBR bearer. However, if a UE does not prioritize MBMS, it should be allowed with GBR bearer.

When a UE prioritize MBMS, the RRC Connection of the UE may be released. After RRC release, the UE still receives MBMS service on that cell. Then, the user may start a new originating call or he may receive a new terminating call. Depending on whom the user will have a voice call with, the user may change his mind so that unicast service is now prioritized over MBMS.

In this scenario, if the user has changed his preference that unicast is prioritized, the user should not be blocked from accessing the cell. And, if the cell is still experiencing congestion, the eNB may move the UE to other frequency.

	CATT
	We agree with NNSN that UE can change its priorities. After RRC release due to congestion, if UE changes its MBMS priority lower than unicast or stops receiving MBMS, UE can reselect another cell on non-congestion frequency for initiation of RRC connection establishment.

	Hitachi
	We do not see the need of such dynamic changing of MBMS priority. Also we think that allowing UE to change the MBMS priority will bring the complexity.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	The user may change the MBMS priority over unicast due to many reasons such as the change of user interest on receiving MBMS service due to the service itself or service quality, start of another MBMS service on a different frequency, end of the MBMS service, need for originating unicast call, based on mobile terminating call. The user may not always be aware of bearers being established by the lower layers.  Therefore it is necessary the congestion control mechanism allows the user to change the MBMS priority w.r.t unicast during the congestion. The same is applicable in case the RRC connection is released due to congestion.

	Kyocera
	The UE should be allowed to change its MBMS priority relative to Unicast during congestion; however it is likely that the relative priority can be set as a default setting in the UE. If the UE’s MBMS priority is lower than unicast, the UE can reselect another cell on non-congestion frequency for initiation of RRC connection establishment. However, if the UE wants to continue with MBMS service in the congested frequency it may not have access to incoming/outgoing calls until the wait time expires.

	MediaTek
	We agree with NSN and Kyocera, once released by the eNB, if UE still prioritize MBMS, it could continue in the current cell and follow current barring mechanism, or if it changes its prioritization to prioritize unicast, it could go to another cell on uncongested frequency.

	NEC
	When a smartphone is used, there can be only one active application at one time (no multi tasking). So when some application is active (e.g. voice call ongoing), the user has to suspend the application in order to change the MBMS priority. That’s why the user would more frequently change the MBMS priority when there is no application active i.e. UE is in idle.
After RRC connection release due to congestion, either:

*the UE prioritizes MBMS, then the UE can receive MBMS in idle by reselection MBMS frequency as higher priority;

*(else) the UE does not prioritize MBMS, then the UE would apply normal cell reselections rules i.e. and not consider MBMS frequency.

	Ericsson,
ST-Ericsson
	We think that the UE should be allowed to change its prioritization w.r.t. unicast even if the RRC connection has been released due to congestion on the MBMS cell. In general, we can expect that a congested cell will have lower reselection priority. In such a case, the UE would prioritize the unicast services and stop autonomous prioritization of the MBMS frequency and would automatically leave the congested MBMS cell.

If the reselection priorities do not have any effect on the mobility procedures of the UE, the UE will have to follow existing rules and wait until the timer expires. The UE will have to retry at a later point. This may always happen in congested networks.

	Qualcomm
	We think that it should be possible for the UE to change priority during the congestion period. This way the UE may reselect to another frequency in case the MBMS frequency is congested.


2. 3. 2.3 Prevention of RRC Idle UEs establishing RRC connection on congested MBMS frequency
Even though it may be necessary to let RRC Idle UEs change its willingness to prioritise MBMS over unicast during congestion on interested MBMS frequency, it is also necessary to control/prevent RRC idle UEs establishing a RRC connection on the congested MBMS frequency unless it has prioritised unicast over MBMS. Given that this topic was not covered during RAN2#75bis meeting discussion or not directly addressed by the contributions submitted to RAN2#75bis, companies are welcome to provide potential solutions and comments on the preferred solution taking into account the above discussed open issues. 
Solution 1: The network disallows RRC_IDLE UEs to prioritize/establish an RRC connection on a specific MBMS frequency via indication in System Information (details FFS) [7, 8, 9].

Solution 2: Use of existing “access class barring” mechanism and/or cell broadcast cell reselection priorities

 Access class barring (ACB) can be applied on the congested MBMS frequency to control cell access by RRC Idle UE.  ACB allows for the UE to respond to paging.  

Solution 3: Use of “congestion indicator” and “congestion end indicator”

“congestion indicator” and “congestion end indicator” could be cell broadcast. This provides information to the UE of the congestion situation hence if the UE is not willing to prioritise MBMS over unicast, the UE has opportunity not to select a MBMS service on the congested frequency. If the UE’s RRC connection is released to support MBMS service continuity on the congested frequency, the UE may not establish a RRC connection for unicast on the congested frequency until “congestion end indicator” is received. Otherwise, if the UE is wiling to prioritise unicast services over MBMS, the UE can either reselect a cell on non-congested frequency or establish a RRC connection on the congested frequency and consequently handed over to a non-congested frequency for unicast services.   For a UE in connected mode, UE should not establish a bearer unless it is higher priority than MBMS while the congestion indication timer is running.

Solution 4: Use of “congestion indicator” and “congestion indicator timer”

For the UE who’s RRC connection is released due to the support of MBMS service continuity on congested frequency, the UE is informed of “congestion indicator” and “congestion indicator timer”. If the UE is prioritising MBMS over unicast, it does not establish a connection on the congested frequency during the time defined by “congestion indicator timer”. However, if the UE wants prioritise unicast, it is allowed to establish a RRC connection during the congestion is on going. More over, the UE is allowed to response to paging during the time defined by the “congestion indicator timer”. 

	Company
	Comments

	Nokia Corporation, Nokia Siemens Networks
	We think a congested cell is likely to apply access-class barring, which is nothing specific to MBMS. As we say above, a UE should always (try to) respond to paging to allow the network to conclude the paging process.

	Huawei, hiSilicon
	Actually, solution one was proposed by 3 companies already.

	Intel
	We believe it is beneficial for the network to inform UEs on congestion condition of MBMS bearing carriers and/or directly/indirectly control UEs use of MBMS based or normal cell selection priority. UE’s right to access to a congested MBMS carrier may not be conditioned on the MBMS priority set by UE for previously established unicast services.

	LG
	When a cell is congested, eNB can use different camping priorities for different frequencies by SIB. But this will not guarantee that a UE without MBMS interest does not camp on MBMS frequency. (e.g., when a UE received camping priority information by dedicated signalling) While it sounds right that a UE, which prioritizes MBMS over unicast, does not establish RRC connection for GBR bearer, a UE without MBMS interest should be allowed to establish RRC Connection.  After the establishment, if the cell is still congested, eNB may move the UE to other frequency.

	CATT
	The best way to prevent the UE to initiate RRC connection establishment on the congestion frequency is to let the UE initiate it on other frequencies. There is no perfect method to realize it now. So some enhancements can be considered, e.g., NW indicates the UE to make the calls on other frequencies during a period of time after the release for congestion.

	Hitachi
	We are not sure about the need of special handling specific to MBMS case.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	With regards to Solution 2 (ACB based method), in the absence of congestion indication, the UE has no means to know if it should attempt to initiate a unicast bearer which may get released if there is congestion.  This can happen at load levels before ACB is activated or may need to turn on ACB at lower load levels thereby impacting all users.



	MediaTek
	For a congested MBMS frequency, we think it is important to prioritized MBMS prioritized UE to establish RRC connection, especially for non-CA capable, and deprioritize others. Therefore, we think congestion indication is useful. 

	Samsung
	We have not identified the need to introduce a congestion indication.

	NEC
	That there are already numerous means to prevent a UE from accessing a congested frequency layer. We do not see the need of having additional mechanism targeting specifically the MBMS congested frequency layer.

	Ericsson,
ST-Ericsson
	We think that solution 2 and solution 1 can be applied.

Primarily, we think that existing solutions for congestion control can be applied (solution 2). If the timer T302 is still running, the UE cannot respond to paging. Since the caller cannot get through, he will have the choice to call the user again at a later stage. We do not think that MBMS UEs should be treated differently.

In serious situations, the network can additionally disable the autonomous prioritization / RRC connection setup (solution 1).

	Qualcomm
	We do not see the need for special handling in case of MBMS users and share NSN opinion that in case of congestion access-class barring is most probably applied.


3 Summary and Proposals
20 companies provided inputs to the email discussion.

To capture the requirement for congestion control mechanism, three aspects were discussed.

1. Requirement for providing an explicit opportunity to prioritise MBMS relative to unicast services when there if congestion on the MBMS frequency.

2. Possibility for a user to change the MBMS priority w.r.t. unicast during the congestion period.

3. Possibility for the focus to have congestion control only considering one congested MBMS frequency.

Concerning an explicit opportunity to prioritise MBMS relative to unicast, 12 companies identified the usefulness of providing an opportunity to the user to prioritise MBMS vs unicast on a congested MBMS frequency, while 8 companies didn’t see this as an essential requirement for Rel-11.

Conclusion 1: No consensus on the need for an explicit opportunity to prioritise MBMS over unicast by the UE. There was not sufficient majority to consider the requirement as an essential for Rel-11.

Concerning the possibility for a user to change the MBMS priority w.r.t. unicast during the congestion period, 16 companies considered that MBMS priority respect to unicast could change at anytime including during the congested period. Most companies agreed that the UE should be able to receive and response to paging on a congested frequency.
Conclusion 2: If priority for MBMS vs unicast is provided by the UE, the signalling should also consider the possibility for the UE to change its willingness to prioritise MBMS relative to unicast on congested MBMS frequency at any time including during the congestion period.

8 companies considered to focus on congestion control mechanism only considering one congested MBMS frequency at a time. However, even though some companies identified that simultaneous congestion on more than one MBMS frequency is unlikely, 7 companies preferred to not to limit the number of simultaneous congested frequencies to one in the congestion control design. 4 companies didn’t see the need or motivation for focus on one congested frequency in the congestion control design.

Conclusion 3: Whether a congestion control mechanism should be designed with a focus with one congested frequency or more is FFS.

Two possible solutions: signalling less solution and signalling based solution are discussed for method of congestion control mechanisms. 11 companies preferred to have signalling based solution in Rel-11. 1 company thought it is better to consider signalling based solution even though signalling less approach may be feasible in Rel-11. 8 companies identified that a signalling less solution is adequate for Rel-11.
Proposal 1: Considering that there was not sufficient majority to consider a change to the standard, RAN2 is requested to discuss whether a signalling less solution (ie, network policy based solution) for congestion control on MBMS frequency is sufficient for Rel-11.
Required signalling and prevention of RRC Idle UEs establishing RRC connection on congested MBMS frequency were discussed under the detail of signalling based solution. 

With regards to signalling of MBMS priority over unicast, all companies agreed that the use of MBMSInterestIndication message to signal user willingness to prioritise MBMS over unicast is the simplest approach. Different views are shown regards to the detail of what required to be signalled.
16 companies preferred to inform the network of the UEs willingness to prioritise MBMS over unicast regardless of whether the concerning frequency is congested or not. Some companies considered a user configurable preference in the UE which should not change frequently while some other companies consider the UE should provide the network of the updated priority information whenever the user priority changed. 4 companies preferred the signalling of user willingness to prioritise MBMS over unicast only when it is useful to the network or requested by the network.
With regards to mechanism for prevention of RRC Idle UEs establishing a connection on a congested MBMS carrier, a number of different views are shown. Based on the received comments, rapporteur has captured a number of different solutions. However the email discussion is inconclusive on this aspect.
If RAN2 concluded (based on the discussion on proposal 1) a signalling based solution is required for Rel-11, RAN2 is requested to consider the following proposals in design of signalling based solution for congestion control on MBMS frequency.

Proposal 2: Willingness to prioritise MBMS over unicast can be indicated in MBMSInterestIndication message.
Proposal 3: The user/UE willingness to prioritise MBMS over unicast should be informed to the network regardless of whether the concerning frequency is congested or not at the time of signalling.
Proposal 4:  Further discussion is required on prevention of RRC idle UEs establishing a connection on congested MBMS frequency.
4 Conclusion
RAN2 is requested to consider the following conclusions and proposals made based on the summary of the email discussion:

Conclusion 1: No consensus on the need for an explicit opportunity to prioritise MBMS over unicast by the UE. There was not sufficient majority to consider the requirement as an essential for Rel-11.

Conclusion 2: If priority for MBMS vs unicast is provided by the UE, the signalling should also consider the possibility for the UE to change its willingness to prioritise MBMS relative to unicast on congested MBMS frequency at any time including during the congestion period.

Conclusion 3: Whether a congestion control mechanism should be designed with a focus with one congested frequency or more is FFS.

Proposal 1: Considering that there was not sufficient majority to consider a change to the standard, RAN2 is requested to discuss whether a signalling less solution (ie, network policy based solution) for congestion control on MBMS frequency is sufficient for Rel-11.
If RAN2 concluded (based on the discussion on proposal 1) a signalling based solution is required for Rel-11, RAN2 is requested to consider the following proposals in design of signalling based solution for congestion control on MBMS frequency.

Proposal 2: Willingness to prioritise MBMS over unicast can be indicated in MBMSInterestIndication message.
Proposal 3: The user/UE willingness to prioritise MBMS over unicast should be informed to the network regardless of whether the concerning frequency is congested or not at the time of signalling.
Proposal 4:  Further discussion is required on prevention of RRC idle UEs establishing a connection on congested MBMS frequency.
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