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1 Introduction

This document discusses the required UE action upon reception of the IE ‘MBMS PL service restriction’. This information element is included in the MBMS GENERAL Information message, the CELL UPDATE CONFIRM message and in the reconfiguration messages.
2 Discussion

2.1 Introduction

Subclause 8.6.9.2 specifies that upon receiving the IE MBMS PL service restriction within a reconfiguration message, a CELL UPDATE CONFIRM or an MBMS GENERAL INFORMATION message, the UE shall consider that UTRAN will not provide any non- MBMS services on the MBMS preferred frequencies i.e. that non-MBMS activity is impossible on the (concerned) preferred frequencies. The semantics description for the IE MBMS PL service restriction within a reconfiguration or a CELL UPDATE CONFIRM message basically specifies the same: ‘Absence means that on the MBMS Preferred Layer (PL) no restrictions apply concerning the use of non- MBMS services i.e. the PL is not congested’.
According to the above the specification seems clear and consistent. In the following we will consider in more detail what the specified behaviour would means in a number of typical scenarios.
2.2 MBMS General information

In this section we consider the desired behaviour for IE MBMS PL service restriction as included in an MBMS GENERAL INFORMATION message i.e. not considering the information within the reconfiguration and CELL UPDATE CONFIRM messages.

2.2.1 MBMS PL becomes congested

In case an MBMS preferred frequency is used, one would expect a relatively high number of UEs to apply this, possibly for an extensive duration. While on the preferred frequency, the UEs may initiate other activity as a result of which the preferred frequency may become congested. When the load on an MBMS preferred frequency reaches a certain level/ threshold, UTRAN should be able to stop further increases of the load.

Assumption 1
In case the load on an MBMS preferred frequency reaches a certain level, UTRAN indicates the congestion by updating the IE MBMS PL service restriction within the MBMS GENERAL INFORMATION message
It should be noted that UTRAN can not act on its own since it does not know if the UE prioritises the dedicated activity over the reception of the MBMS service(s) for which the preferred frequency applies.
Note
A UE based prioritisation solution was adopted because only the UE is aware of the priorities and of which sessions it has already received correctly.

2.2.2 Stationary UE on MBMS PL

The first question to address is the behaviour of a stationary UE on an MBMS PL for which a restriction is indicated. For such a UE, the main issue is which services should be affected by the IE MBMS PL service restriction: all non- MBMS services or only the new services the UE may wish to establish.

One could argue that the network accepted the existing non- MBMS services and hence should be capable of handling the associated traffic. This suggests that there is not a strong need to affect the existing non- MBMS services. Furthermore, there may be a significant number of connected mode UEs having one or more low active background services established. If all concerned UEs would now need to prioritise and possibly initiate release of these services, this could potentially result in a signalling peak load. Hence, our assumption is that only new non- MBMS services should be affected by the IE MBMS PL service restriction
Proposal 1
The established non- MBMS services should be not be affected by the IE MBMS PL service restriction

2.2.3 Establishment of non-MBMS service on congested PL 

A further question is which means are currently available for UTRAN to inform a UE, wishing to establish a new non- MBMS service, about the PL service restriction.
A UE in idle mode wishing to establish a new service would perform RRC connection establishment followed by the transfer of NAS message and the RAB assignment/ Radio bearer setup. A congested UTRAN is assumed to move the UE out of the MBMS PL, latestest upon Radio bearer setup. The UE may decide to reject the procedure using failure cause ‘lower priority MBMS service’. For UEs in _PCH the situation is similar, except that cell update is performed instead of connection establishment. Likewise, for UEs in _FACH and _DCH the initial RRC connection establishment does not apply.

For the incoming call the situation is somewhat different i.e. when the UE prioritises the MBMS service there will still be signalling i.e. the UE is assumed to reject upon radio bearer setup. In case the UE prioritises the dedicated service, one could wonder at which stage the UE moves/ is moved away from the MBMS preferred frequency. The UE could either respond to paging on the preferred frequency and be moved at the time of radio bearer setup, or the UE could move already prior to returning the paging response. Considering that:

· UTRAN should be able to handle some signalling on the PL i.e. to accommodate the UEs prioritising the MBMS service

· In case there is no congestion, the UE only performs the prioritisation upon radio bearer setup

· Only in case of congestion, the UE could perform the priotisation upon receiving the paging message

· In case the UE prioritises the non-MBMS service, it is assumed to stop applying the offset associated with the MBMS PL. This may not always result in a reselection to another frequency 

· Will the paging cause always provide sufficient information to make the decision?
· Any reduction of the signalling load is considered beneficial

· It has been agreed to leave the details of the service prioritisation to a large extend up to UE implementation

Proposal 2
To specify both options: UE initiated re-selection upon paging as well as network initiated re-direction upon radio bearer setup
Acquisition of MBMS GENERAL INFORMATION

Another question is whether one can assume the UE to always have up to date information about the congestion status of MBMS PL i.e. whether the network is assumed to notify UEs about the change of the MBMS GENERAL INFORMATION (using a MSI message with IE ‘MBMS re- acquire MCCH’ set). Alternatively, the UEs could be required to re-acquire the MBMS GENERAL INFORMATION message befor initiating a new service.

Considering that:

· The recent efforts aiming at reducing call setup delays suggests that it does not seem a good idea to require the UE to read this prior to establishing a new service

· An incoming call will always have to be offered to the UE, to allow it to perform prioritisation

· A relatively small portion of the MBMS receiving community on the PL is expected to start non-MBMS traffic

· The change of congestion status may not be that infrequent due to the large population of users on an MBMS PL

· There may be scenario’s other than the establishment of a non-MBMS service for which it is desirable that the UE has up to date congestion status information

Our proposal is as follows:

Proposal 3
Upon change of the MBMS PL service restriction UEs may be triggered to obtain the updated information i.e. by means of a  MBMS MODIFIED SERVICES INFORMATION message with the IE ‘MBMS re- acquire MCCH’ set.
The use of the notification procedure to inform the UE about the updated congestion status information is up to UTRAN implementation. UTRAN may decide to make the UE obtain the updated information only when the level of congestion is so high that it can not properly handle the signalling associated with rejecting a new service request.
As a  final note: presently the only way for UTRAN to make the UE acquire the MBMS GENERAL INFORMATION message is to order the UE to read the entire MCCH. If this scenario happens regularly, more efficient mechanism may be desirable (reading 1 or 2 TTIs should be sufficient).
2.2.4 UE re- selection to congested cell

Another question is what should happen in case a UE with an established non- MBMS service re- selects to another cell/ frequency in which with the MBMS PL service restriction is set. If the UE assumes that UTRAN will continue to support the established non- MBMS services, the target cell/ frequency could suddenly become overloaded. This would happen in case a large number of UEs simultaneously select the concerned cell/ frequency as may happen upon start of a session for which a PL service applies. Hence, our proposal is as follows:

Proposal 4
When re- selecting a to another cell for which the MBMS PL service restriction is set, the UE should assume that UTRAN will not continue to support the established non- MBMS services and hence perform service prioritisation
2.2.5 Session start while UE is on other frequency

Upon start of a session for which a PL applies, UEs that are not on the concerned MBMS PL are informed about the congestion situation on the MBMS PL (UTRAN should include the MBMS GENERAL INFORMATION in the modified part of MCCH). As a result, the UE knows beforehand whether or not it should perform a service prioritisation when going to the MBMS PL.
For a UE in CELL_DCH however, the situation is different. So far, the assumption has been that the UE receives all the relevant information to decide the services it wants to receive in the dedicated notification. However, the dedicated notification does not include any information about the congestion situation on the the MBMS PL.

Considerations

· It seems the UE does not have all the information required:
· The transfer mode used for the service starting on the MBMS PL is assumed to be known at the time of the (dedicated) notification
· It was previously agreed that the dedicated notification is designed to ensure a low capable UE is able to receive the service(s) it prioritises most. Moreover, the notification takes into account the transfer mode and preferred frequency used in relevant cells as well as the UE’s reception quality of the corresponding cells. It is provided whenever this ‘coordinated result’ changes

· The UE is not informed if and how other MBMS services the UE may be receiving are provided on the concerned MBMS PL. However, it is specified that the UE should assume that MBMS services with a PL are available only on that PL, while services without a PL are available on any frequency)

· A UE that is able to handle an MBMS p-t-m RB in conjunction with dedicated activity should be able to read the MCCH to acquire the congestion status
Proposal 5
The dedicated notification need not include the IE MBMS PL service restriction
2.3 Reconfiguration/ cell update
In this section we consider the desired behaviour for IE MBMS PL service restriction as included in the reconfiguration and CELL UPDATE CONFIRM messages without considering the information within the MBMS GENERAL INFORMATION message.

The main reason for introducing the IE MBMS PL service restriction in dedicated messages is to overcome that a UE that prioritises a non- MBMS service moves to an MBMS PL every time there is a discontinuity in the prioritised service involving transition outside CELL_DCH. Another merit of the use of dedicated messages makes it possible to prioritise some of the UEs over others (‘gold’ users) i.e. to still allow certain UEs to generate traffic on a congested PL.

2.3.1 State transtions

As mentioned before, the main reason for introducing the IE MBMS PL service restriction in dedicated messages was to overcome that a UE that prioritises a non- MBMS service moves to an MBMS PL every time there is a discontinuity in the prioritised service involving a transition outside CELL_DCH.

Considerations

· In REL-6 and later networks, HS-DSCH and E-DCH are assumed to be used predominantly. The UE is assumed to switch between _PCH and _DCH states with _FACH just being a transient state
· One may question if there are really MBMS services for which it would make sense to receive parts whenever the UE moves to _PCH? This ‘chunkwise’ reception may only be useful for some download type of services (e.g. music, software) of which the ‘chunks’ are repeated regularly
· If this is not the case, the UE could just perform a prioritisation independent of its current state. I.e. once it has decided to prioritise the dedicated service, it the UE should not move to a congested MBMS preferred frequency

· Even if it is considered beneficial to apply ‘chunkwize’ reception, the use of this option is assumed to be MBMS services specific rather than UE specific. Since dedicated signalling would not be needed for this purpose either, our proposal is as follows

Proposal 6
(If chunkwise reception is not applicable for a given service,) The UE performs a prioritisation independent of its current state. I.e. once it decides to prioritise the dedicated service, it the UE should not move to a congested MBMS preferred frequency
2.3.2 Establishment of non-MBMS service on congested PL 

As mentioned in the previous, preferential treatment for specific users is another possible reason for introducing the IE MBMS PL service restriction in dedicated messages. A further reason may be to avoid that UEs need to read the MCCH prior to establishing a non-MBMS service, as explained in 2.2.3. 

Considerations:

· The IE MBMS PL service restriction in dedicated messages could be specified to control if the UE is allowed to establish new services in a congested cell, basically saying it is a ‘gold user’

· According to the previous section, upon re-selection to a congested cell, the UE should assume the existing dedicated services will not be continued. If we introduce preferential treatment, it should of course also cover the handling of existing services during re-selection

The above considerations lead towards the following proposal
Proposal 7
The the IE MBMS PL service restriction in dedicated messages is used to grant specific priviliges to specific users i.e. to:

· establish new services in a congested cell

· continue existing services upon re-selection to a congested cell

2.3.3 Affecting ongoing non-MBMS services
The behaviour proposed in the previous does not provide means by which UTRAN can request the UE to prioritise between the ongoing non- MBMS services and the MBMS services it may receive.

Considerations:

· Although one could regard this as a ‘nice to have’ option, presently there does not seem to be a clear scenario that requires this kind of functionality.

· This functionality would introduce additional complexity and signalling i.e. an additional ‘restriction’ IE within dedicated messages

Proposal 8
There is no need to introduce a means by which UTRAN can request the UE to prioritise between the ongoing non- MBMS services and the MBMS services it may receive
2.4 Synthesis – broadcast & dedicated restriction IEs
2.4.1 General
In this section we investigate the following options for the combined use of the broadcast & dedicated restriction IEs:

1. To have the same IE, with the same meaning, in all messages

2. To have different broadcast & dedicated restriction IEs

3. To only maintain the broadcast restriction IE
 To have the same IE, with the same meaning, in all messages

When the broadcast & dedicated restriction IEs have the same meaning, as is currently specified, it is not entirely clear which IE takes precedence. Once could assume that the UE just applies the last received value irrespective of how it was received. It is then up to UTRAN to ensure UEs receive an up to date value.

The analysis in the previous shows that, if both IEs are considered independantly, the functionality of the broadcast & dedicated restriction IEs should really be different. Hence, this option is not considered any further

To have different broadcast & dedicated restriction IEs

In this section we are further considering the case that the functionality of the restriction IEs is as suggested in the previous:

· Broadcast restriction IE: indicating that a cell is cell is congested, in which case normal users are restricted to establish new services and restricted to continue existing services upon re-selection to a congested cell
· Dedicated restriction IE: granting priviliges to specific users i.e. to establish new services in a congested cell as well as to continue existing services upon re-selection to a congested cell
This approach, which requires a number of changes to the specification, is considered feasible and possibly closest to what was intended to be achieved with the present mechanisms. One question we would like to raise is whether there is a real need to support preferential treatment of specific UEs, which in this scheme is the only reason for a dedicated restriction IE.

To only maintain the broadcast restriction IE

If there is no strong need to support preferential treatment of specific UEs it seems sufficient to have a Broadcast restriction IE.

Unless there is a clear need for introducing preferential treatment, our proposal would be to adopt the simpler approach 3. This approach would override the previous proposal 5

Proposal 9
Remove the dedicated restriction IE
2.4.2 Application of MBMS PL offset

A further question is what a UE that prioritises the ongoing non- MBMS services should do when wanting to re-select to a cell for which the MBMS PL service restriction is set. More specifically, should the UE continue to apply the offset applicable to the preferred frequency. Even if the UE would stop applying the concerned offset, the UE may not be able to quicly re-select to a cell on another frequency. As a result, the continuity of the prioritised non- MBMS service may be at risk. 

Proposal 10
The UE should only apply the offset for an MBMS PL if, when is on the concerned frequency, the UE receives/ will receive an MBMS service for which the concerned frequency is the MBMS PL. If e.g. due to service prioritisation, the UE will not receive the MBMS service for which a PL applies, it shall not apply the concerned offset.
3 Conclusions and proposal

This contribution has analysed the UE behaviour with respect to the IE MBMS PL service restriction and includes the following proposals.

Proposal 1
The established non- MBMS services should be not be affected by the IE MBMS PL service restriction

Proposal 2
To specify both options: UE initiated re-selection upon paging as well as network initiated re-direction upon radio bearer setup

Proposal 3
Upon change of the MBMS PL service restriction UEs may be triggered to obtain the updated information i.e. by means of a  MBMS MODIFIED SERVICES INFORMATION message with the IE ‘MBMS re- acquire MCCH’ set. if

Proposal 4
When re- selecting a to another cell for which the MBMS PL service restriction is set, the UE should assume that UTRAN will not continue to support the established non- MBMS services and hence perform service prioritisation

Proposal 5
The dedicated notification need not include the IE MBMS PL service restriction

Proposal 6
(If chunkwise reception is not applicable for a given service,) The UE performs a prioritisation independent of its current state. I.e. once it decides to prioritise the dedicated service, it the UE should not move to a congested MBMS preferred frequency

Proposal 8
There is no need to introduce a means by which UTRAN can, at any time, request the UE to prioritise between the ongoing non- MBMS services and the MBMS services it may receive
Proposal 9
Remove the dedicated restriction IE
Proposal 7
If removal of the dedicated restriction IE is not preferred, the IE should be redefined: granting priviliges to specific users i.e. to establish new services in a congested cell as well as to continue existing services upon re-selection to a congested cell
Proposal 10
The UE should only apply the offset for an MBMS PL if, when is on the concerned frequency, the UE receives/ will receive an MBMS service for which the concerned frequency is the MBMS PL. If e.g. due to service prioritisation, the UE will not receive the MBMS service for which a PL applies, it shall not apply the concerned offset.
RAN2 is also requested to conclude the following additional questions:

1. If ‘chunkwize’ reception is considered to be beneficial for specific services, for each service a corresponding indicator may need to be introduced (in the MSI & USI messages)

2. If the UE needs to acquire the MBMS GENERAL INFORMATION message regularly, a mechanism not requiring the UE to acquire the entire MCCH may be considered

Samsung will be happy to provide a CR to introduce the corresponding changes in the specifications.
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