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Introduction

Priorisation of services in MBMS
During the discussion of MBMS much time has been spent on the UE behaviour in the case the UE capabilities do not permit the UE to receive all services the UE is interested in. There are three main scenarios that can be considered:
· Two MBMS services are sent on different preferred frequencies

· The dedicated non-MBMS service and the MBMS PtM service are sent on different frequencies (due to lack of capacity in the network on the MBMS frequency)

· The UE is not capable of receiving both the dedicated non-MBMS and the PtM MBMS service simultaneously due to limited UE capabilities

The assumption in the todays specification is that the UE may do a service priorisation between MBMS and non-MBMS services.
MBMS PL Service Restriction 

This IE is used in order to allow to the UTRAN to indicate to the UE whether it is capable of providing unicast services on the MBMS preferred layer. This IE is taken into account in the priorization procedure which in term impacts the preferred frequency selection procedure.
Purpose of the MBMS PL Service Restriction
As already discussed previously the IE “MBMS PL Service Restriction” is used in order to prevent that the preferred frequency is overloaded. The mechanisms are the following:
· UEs might not perform frequency convergence because they prioritize dedicated services
· UEs might release dedicated services because they prioritize the MBMS service.
The IE “MBMS PL Service Restriction” has been added to the dedicated reconfiguration messages in order to allow to trigger the priorization between MBMS and existing dedicated services. 
After having introduced the IE “MBMS PL Service Restriction” to the dedicated reconfiguration messages it has also been introduced on the MCCH. The purpose when this IE has been introduced on the MCCH was to prevent UEs that are not active to establish a new connection.
Preferred frequency scenarios
The IE “MBMS PL Service Restriction“ is usefull in the case that frequency convergence is applied. Frequency convergence can be used in two different scenarios as described below:
Dedicated MBMS frequency

With Frequency convergence it is possible to reserve one frequency for MBMS transmission order to allow to reduce the processing and the radio capacity of the NodeB on the preferred frequency, by setting offsets between the preferred frequency that only supports MBMS service and the normal frequency that provides dedicated service. Thus UEs are camping and receiving normal service on the normal frequency and move to the preferred frequency due to frequency convergence when they are interested in a MBMS service, e.g. a mobile TV service. In this case it might not be possible at all to provide dedicated services on the MBMS preferred frequency.

MBMS on one frequency but not dedicated
There is no specific offset, and the preferred frequency provides dedicated as well as normal service. R99 as well as MBMS capable UEs might select to that frequency. In the case that the preferred frequency is overloaded there needs to be a means to remove UEs from that frequency r to trigger priorization.
Dedicated service scenarios
The dedicated services might be of different nature:
Web browsing or FTP services generally use a high data rate, and might not be easily performed in parallel to the MBMS service on the preferred frequency. On the other hand it seems acceptable for a user to prioritize the MBMS reception over this service, or to accept that the MBMS service is interrupted by this service.
Voice call, LA / RA update, SMS etc. require only few bandwidth and may be performed on a preferred MBMS layer in the case that it is not a dedicated MBMS layer. If the remaining capacity is not sufficient it is questionable whether a user is willing to prioritize an MBMS service over an important voice call. As for LA / RA updates or SMS the user is not really able to control whether it wishes to establish a connection for these kind of services.
Mobile email or PoC might keep an established RAB for a long time without any traffic. Performing priorization for those kind of services will imply that the RRC connection is released. It seems difficult to admit that a mobile email client or a PoC client can not remain active during the reception of a MBMS service.
Background “machine” services like presence service or IMS / SIP signalling may use long-lived PS connection and maintain a RAB although the traffic on those RABs is very low and sporadic. This category of services exchanges periodically some short keep alive information or information to maintain the “buddy list”.
From the above discussion it seems clear that priorization between services does not only depend on whether it is a MBMS or a non-MBMS service, but also which type of non-MBMS service. Whilst Web browsing or FTP services might be considered as low priority compared to MBMS services other dedicated services will be considered as high priority for which it can be acceptable to interrupt the MBMS service.
Analysis
The source of overload might come from different reasons:
Activation of already established dedicated services on the congested preferred layer
This implies that UEs with established PS connections in CELL/URA_PCH become active on the preferred layer and indicate their wish  to transmit data in a Cell Update message. At this time the RNC can distinguish based on the established RABs and the UE category whether there are available resources for this UE. In Rel-6 inter frequency measurements can be configured for reporting on the RACH. Thus in case of congestion the RNC can direct the UE immediately with the Cell Update Confirm message to the non-congested frequency and indicate the congestion information to the UE by using the IE “MBMS PL Service Restriction“ on the DCCH. At that moment the possible release of the dedicated bearer will be performed on the non-congested cell. Thus there will be interruption of the MBMS reception. 
The IE “MBMS PL Service Restriction“ sent on the MCCH could only help in order to trigger that UEs preventively release their connections, although they might never become active, or at the moment that they become active the congestion situation might be over. Thus our understanding is that the IE “MBMS PL Service Restriction“ on DCCH is the only possible way to indicate the situation to the UE and to trigger priorization.
Proposal 1:

UEs with active connections that camp on the preferred frequency should not react on the IE “MBMS PL Service Restriction“ sent on the MCCH. The IE “MBMS PL Service Restriction“ sent in the dedicated message should trigger the priorization, i.e. either the UE releases the dedicated service or it stops frequency convergence when it becomes active.
Cell Reselection of UEs to congested cells for PS connected UEs
In the case of a cell reselection to a congested cell the UE is either in the URA_PCH state, or in one of the CELL_FACH / CELL_PCH states. 
At reselection priorization could be triggered upon reception of the IE “MBMS PL Service Restriction“ on the MCCH. A UE in URA_PCH in general has a low activity. Thus it does not seem to be useful to trigger priorization when it reselects to a congested cell. In addition priorization can only be performed once the UE has reselected to the congested cell and read the BCCH and the MCCH. 
UEs in CELL_FACH or CELL_PCH state will initiate a Cell Update upon cell reselection to the congested cell. In this way they can be informed in the Cell Update already about the congestion situation of the cell by including the IE “MBMS PL Service Restriction“ on DCCH, before they have read the MCCH. Similarly the RNC is thus able to indicate to the UEs whether they should perform priorization or not, based on the congestion situation, the UE category and the established RABs.
We believe therefore that UEs in CELL_FACH, CELL_PCH and URA_PCH state should not act upon the IE “MBMS PL Service Restriction“ sent on the MCCH in this case, and should only react on the IE sent on DCCH.
Proposal 2:

UEs in CELL_PCH / URA_PCH and CELL_FACH state that are already camping on the preferred layer should not take any action upon reselection to a cell indicating a congestion situation on the MCCH. The possibility to send the  IE “MBMS PL Service Restriction“in the dedicated message  to trigger the priorization, at cell update for UEs in CELL_FACH / CELL_PCH state is sufficient and allows a better handling of the situation.
Establishment of new dedicated services on the congested preferred layer
In this case the UE performs either RRC connection Request or Cell Update including an establishment cause. In the case that overload on the preferred frequency the RNC normally is available to direct the UE to a non-congested frequency by using the inter frequency measurements on RACH or by sending an indication to restart the establishment on another frequency. 
Including the IE “MBMS PL Service Restriction“ in the Cell Update Confirm message can be used to perform priorisation. 
When the IE “MBMS PL Service Restriction“ is included on the MCCH it can be useful that AS indicates to NAS that the reception of MBMS services will potentially be interrupted if a dedicated service is established. However this indication can not be 100% correct, since it seems unlikely that an RNC would reject e.g. the establishment of an emergency call even on a congested preferred layer, or when an RRC Connection is established to transfer SMS or LA/RA update.
On the other hand in the case of a dedicated frequency for MBMS service it can be necessary that the signaling performed on the preferred layer is reduced to a minimum. This can e.g. done by requiring the UE to stop frequency convergence at establishment of a  new service in the case that the IE “MBMS PL Service Restriction“ is included on the MCCH. 
Proposal 3:
Let AS indicate to NAS when the IE “MBMS PL Service Restriction“ is sent on the MCCH in order to prevent that the establishment of dedicated services will imply that frequency convergence needs to be stopped.

Proposal 4:

Specify that the UE stops to perform frequency convergence in the case that the IE “MBMS PL Service Restriction“ is sent on the MCCH when a new service is started. How this can be specified should be FFS.
Start of new MBMS sessions
In the case that a new MBMS session is started this might impact ongoing data transfer for UEs in CELL_DCH. In the case that the RNC gives higher priority to the MBMS service this implies that the existing dedicated service is either downgraded or the UE is moved to another non congested frequency. In both cases an indication of the IE “MBMS PL Service Restriction“ on MCCH does not seem to help the situation. The only usefull indication to trigger priorization in the UE is to indicate the congestion when the reconfiguration is performed in order to move the UEs in CELL_DCH state from the congested preferred frequency to a non-congested frequency.
Frequency convergence at MBMS session start and UEs have already established dedicated services
The case that the preferred layer is already considered as congested at session start is typically the case of a dedicated MBMS service. In that case we believe that two cases need to be differentiated. This case is similar to the case of the cell reselection to a congested preferred layer.
In the case that the UE performs priorization when receiving the session start and the IE “MBMS PL Service Restriction“ is sent on MCCH there will be a big signaling overload, and most release of dedicated services might not be usefull, depending on the duration of the MBMS session e.g. for longlived PS connections or for mostly inactive PS RABs.
On the other hand when the preferred frequency is a MBMS dedicated frequency it might be useful to keep away all dedicated traffic from the preferred frequency. In that case we believe that both possibilities, i.e. indicating the IE “MBMS PL Service Restriction“ on MCCH or the IE “MBMS PL Service Restriction“ on DCCH can have the same effect. Indeed if the preferred frequency is a dedicated frequency the RNC can set the IE “MBMS PL Service Restriction“ on DCCH systematically. 
Setting the IE “MBMS PL Service Restriction“ on the MCCH in a cell when UEs are already in the cell
When a UE is camping in a cell on which the IE “MBMS PL Service Restriction“ on the MCCH is set according to the specification today the UE should stop to apply frequency convergence, or release the dedicated radio bearers. However we believe that this will in most cases be unnecessary and imply an unnecessary overhead in signaling due to the release of the signaling connection as well as when it needs to be re-established. Thus we consider that a UE that is camping in a preferred frequency on which the IE “MBMS PL Service Restriction“ on the MCCH is set should not take any specific action as long as it does not become active.
Proposal 5:

We propose that UEs that have a dedicated bearer established when the IE “MBMS PL Service Restriction“ is set on the MCCH should not take any specific action.
UEs in CELL_DCH state
For UEs in CEL_DCH state it is important to have a trigger to perform priorization. UEs that are capable to receive MBMS on a PtM connection in CELL_DCH will indicate their interest to move to the preferred frequency via the “Modification Request” message. However since the indication of IE “MBMS PL Service Restriction“ has not been added to the dedicated notification message it is not possible to indicate to those UEs that they will need to perform priorization. The easiest possibility in this case is to use the IE “MBMS PL Service Restriction“ on MCCH as a trigger to perform priorization for those CELL_DCH UEs. Alternatively the IE “MBMS PL Service Restriction“ could be added to the dedicated notification message.
Proposal 6:
UEs in CELL_DCH state trigger priorization when they receive the IE “MBMS PL Service Restriction“ on the MCCH before performing frequency convergence.
Priorization

Today the service priorization between dedicated bearers and MBMS bearers is an optional feature. It relies on tight interactions between the AS and the NAS in the UE, i.e. it assumes that a UE will refrain from establishing or will release services that require a dedicated connection to a given frequency. However our understanding of the specification is that the UE has to perform service priorisation between dedicated bearers and MBMS bearers before being able to take a (mandatory) decision on whether and which preferred frequency to select. Priorisation in turn may imply the release of dedicated RBs. We propose to change the model such that as long priorization is not finished by upper layers, i.e. dedicated bearers are not released a preferred frequency should not be selected as long as a conflicting situation exists in states CELL_FACH, CELL_PCH or URA_PCH. In the above we have explained that according to our understanding the UE shall consider that a conflict exists as long as the IE “MBMS PL Service Restriction“ has been sent on the DCCH in the latest reconfiguration or Cell Update Confirm message.
Proposal 7:
In other states than idle and CELL_DCH frequency convergence is only performed when dedicated bearers have been released and the IE “MBMS PL Service Restriction“ has not been received in the latest reconfiguration or Cell Update Confirm message.
Comparison
As discussed above we see the different disadvantages of IE “MBMS PL Service Restriction“ sent on the MCCH:
· It is not possible to discriminate subscriber class and priority

· It is not possible to discriminate the level of activity and resources required by the established RABs
· It is not possible to discriminate RABs, e.g. presence

· There is a relatively long delay in order to update the MCCH information due to the length of the modification period
· There is a high signalling overhead due to the release of too many connections and reduction of usefulness of longlived connection

According to the analysis above the indication of the IE “MBMS PL Service Restriction“ on the MCCH can be usefull to specify that the UE stops frequency layer convergence in the case of the dedicated MBMS carrier for idle mode UEs, and for UEs in CELL_DCH state that are not on the preferred frequency in order to trigger priorization. We propose to keep the IE “MBMS PL Service Restriction“ on MCCH for this purpose.
In the case that the preferred MBMS congested frequency is not a dedicated frequency we consider that a certain level of signalling will be supported since anyway R99-5 Ues or non-MBMS Ues can be camping on these frequencies. Thus it is sufficient that the UE performs priorization at state transition or reconfiguration when the IE “MBMS PL Service Restriction“ is sent on DCCH.

In summary we have the following proposals:

Proposal 1:

UEs with active connections that camp on the preferred frequency should not react on the IE “MBMS PL Service Restriction“ sent on the MCCH. The IE “MBMS PL Service Restriction“ sent in the dedicated message should trigger the priorization, i.e. either the UE releases the dedicated service or it stops frequency convergence when it becomes active.
Proposal 2:

UEs in CELL_PCH / URA_PCH and CELL_FACH state that are already camping on the preferred layer should not take any action upon reselection to a cell indicating a congestion situation on the MCCH. The possibility to send the  IE “MBMS PL Service Restriction“in the dedicated message  to trigger the priorization, at cell update for UEs in CELL_FACH / CELL_PCH state is sufficient and allows a better handling of the situation.
Proposal 3:

Let AS indicate to NAS when the IE “MBMS PL Service Restriction“ is sent on the MCCH in order to prevent that the establishment of dedicated services will imply that frequencyc convergence needs to be stopped.

Proposal 4:

Specify that the UE stops to perform frequency convergence in the case that the IE “MBMS PL Service Restriction“ is sent on the MCCH when a new service is started. How this can be specified should be FFS.

Proposal 5:

We propose that UEs that have a dedicated bearer established when the IE “MBMS PL Service Restriction“ is set on the MCCH should not take any specific action.
Proposal 6:

UEs in CELL_DCH state trigger priorization when they receive the IE “MBMS PL Service Restriction“ on the MCCH before performing frequency convergence.
Proposal 7:
In other states than idle and CELL_DCH frequency convergence is only performed when dedicated bearers have been released and the IE “MBMS PL Service Restriction“ has not been received in the latest reconfiguration or Cell Update Confirm message.
We propose to discuss the above points and conclude on a way forward. LGE is happy to provide the necessary CRs once a conclusion has been reached.

















































































































































































































































































