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1 Introduction

At RAN#53 the eMBMS Rel-11 WI was agreed as described in [1]. The objective of this WI is to “specify mechanisms to enable the network to provide continuity of the service(s) provided by MBSFN”. Service continuity shall be ensured for both connected and idle mode UEs in “deployment scenarios involving one or more frequencies”.
For idle mode, the following agreement was made at RAN2#74 [2]:

[image: image1]
In this contribution, we identify potential load balancing problems with autonomous prioritization of the MBMS frequency and present a solution to counter these problems.
2 Discussion

2.1 Autonomous frequency prioritization and load balancing issues
Multiple frequency layers will be deployed to either cope with the increasing data traffic or to extend the data rates with carrier aggregation techniques. As MBMS is considered for a large number of recipients, it is on the one hand very resource efficient to address many UEs simultaneously. On the other hand, a large number of UEs camping in one cell also bears the risk of load balancing problems when a majority of those want to access the network. 
In the following, we only consider idle MBMS UEs which would not select the MBMS frequency without the autonomous frequency prioritization. In order to avoid that these idle UEs camp on an MBMS cell longer than necessary, the majority of companies state in email discussion [74#34] and [74#35] that UEs intending to receive an MBMS service should only autonomously prioritize the MBMS frequency upon session start using application layer information. Thus, we can conclude that the UE should only camp on the MBMS cell for a restricted time, i.e. when the MBMS session is ongoing. 
However, one reason for introducing different frequency priorities for idle mode UEs was to allow the network to control cell overload, e.g. if it is not possible to move connected UEs to another cell due to coverage reasons. Consequently, there may be situations where there is actually an overloaded cell such that an autonomous prioritization of that cell would potentially cause congestion problems.
As the network is aware of such congestion problems, it may set frequency priorities accordingly. However, if there is a large number of MBMS UEs that – even if this is only during a limited amount of time – autonomously prioritize the MBMS frequency, the network has no means to cope with the situation.
Therefore, we think that the network should have means to control overload situations, while the network should still provide MBMS service continuity as much as possible in order to guarantee user satisfaction. There are basically two options to allow the network to control overload situations:

1) The network may prohibit MBMS UEs to ignore existing priority based cell (re)selection rules as proposed in [3] and ‎[4]. A 1-bit indicator in system information would be sufficient to enable or disable the UE autonomous prioritization of the MBMS layer. 
2) The network allows all idle mode UEs to autonomously prioritize the MBMS frequency. However, if a UE wants to request a connection setup to the network, it shall use an allowFactor provided by the network to decide whether it can send the RRConnectionRequest in the prioritized MBMS cell or whether it is supposed to stop the autonomous frequency prioritization and perform cell reselection according to normal reselection priorities before sending the RRConnectionRequest.
Option 1 provides a simple solution with minor specification efforts, even though it penalizes all idle mode UEs, which would not try to connect to the network during the whole MBMS session. However, the indicator bit is expected to be used only in serious overload situations.
Option 2 only impacts a fraction of idle mode UEs that are going to connect to the network. This fraction of UEs is determined according to the configuration of the allowFactor. Other idle UEs will still benefit from the service continuity solution. However, the MBMS cell and the reselected cell may belong to different tracking areas. If the UE reselects another cell and wants to react to paging, it will cause confusion by sending an RRConnectionRequest in a tracking area in which the UE has not been paged. One solution against the tracking area issue would be to add restrictions whether the UE would be allowed to prioritize the MBMS frequency depending on the tracking area. Furthermore, since it is difficult to predict whether an idle UE will try to connect to the network, it will be difficult to specify a simple solution that takes into account different tracking areas.
Since it is expected that the operator/network can often handle avoid overload situations by proper dimensioning and configuration of (re)selection priorities, we think that a simple solutions is sufficient.
Proposal 1: Introduce an indicator in system information that allows the network to enable or disable UE autonomous prioritization of the MBMS frequency.

As MBMS cells provide MBMS specific information in SIB13, it seems suitable to introduce the indicator to enable/disable the UE autonomous frequency prioritization in SIB13.
Proposal 2: On MBMS cells the indicator is introduced in SIB13.
If the network provides inter-frequency neighbor cell information about the availability of MBMS layers, which is still FFS, we should also introduce an indicator whether the UE is allowed to autonomously set the highest priority for the MBMS frequency or not. Alternatively, we could add a flag to indicate congestion on the neighbor cell, independent whether the cell provides MBMS or not. MBMS UEs would then refrain from autonomously prioritizing congested cells. 
Without such an indicator in non-MBMS cells, the UE may unnecessarily increase signaling load on the congested MBMS cell. If the MBMS cell had a lower reselection priority than the cell where the UE is currently camping, the UE would autonomously reprioritize the MBMS frequency and as a consequence, select the overloaded MBMS cell after reprioritization. If the MBMS cell belongs to another tracking area, there are two possible UE behaviors.

1) The UE would read SIB1 and thus finds out that the TrackingAreaCode is different. Then it would perform a tracking area update (TAU). Afterwards, it reads SIB13 and finds out that autonomous prioritization is not allowed. Then it would fall back to normal priorities and move back to the previous cell, and perform TAU again.

2) The UE would read all relevant SIBs including SIB13 to find out whether it is allowed to reprioritize the MBMS frequency or not. If it is allowed to do so, it would perform the TAU if the TrackingAreaCode is different. Otherwise, it would use the normal priorities and perform the reselection procedure, where it would most probably move back to the previous cell.

In order to avoid that the UE unnecessarily performs a TAU, even though it will not camp on the MBMS cell, the UE should in any case read all relevant SIBs including SIB13 before it considers itself camping on the MBMS cell and then perform the TAU if required. 
Proposal 3: Decide whether non-MBMS cells should indicate overload in neighbor (MBMS) cell or specify that the UE shall read all relevant SIBs including SIB13 before it considers itself camping in the cell.
3 Conclusion

In this contribution, we have explained situations where cell overload on the MBMS frequency may cause congestion problems. Since the network is aware of the load situation, it should have means to mitigate problems caused by idle MBMS UEs ignoring cell reselection rules provided by the network.
Proposal 1: Introduce an indicator in system information that allows the network to enable or disable UE autonomous prioritization of the MBMS frequency.
Proposal 2: On MBMS cells the indicator is introduced in SIB13.

Proposal 3: Decide whether non-MBMS cells should indicate overload in neighbor (MBMS) cell or specify that the UE shall read all relevant SIBs including SIB13 before it considers itself camping in the cell.
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Agreement:





1) 	While receiving an MBMS service, the IDLE mode UE will autonomously make the frequency the highest reselection priority. 


	- still normal priority based reselection rules apply 
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