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Discussion and decision
1 Introduction

As part of the e-mail discussion [74#34] on Rel-11 eMBMS Open Issues (LTE) we raised a number of issues, some of which were considered to be outside the scope. This contribution discusses connected mode specific aspects and is based on the general discussion in [3]. In particular, two different architectures are analysed (both assuming that the UE decides the service priorities):

· 
UE centered: an architecture in which the network is neither aware of the UEs MBMS interest nor of its relative priority and in which it is up to the UE to request and/ or reject reconfigurations
· 
Network control: an architecture in which the network is in full control and the UE merely provides assistance information (i.e. MBMS interest and priority)

Furthermore, some further details of the corresponding connected mode specific enhancements are discussed.

Note
General and idle mode specific aspects are discussed in R2-114220 [3] and R2-114221 [4] respectively.

2 Discussion of connected mode specific aspects
2.1 Connected mode architectures

In our understanding there is one main architectural choice to make regarding the handling of UE priorities in connected mode, namely whether to adopt network control or a UE-centered approach. Note that regardless of the scheme, we assume that the UE decides the service priorities (see [3]). The two architectures can be described as follows:

UE centered approach
In a scheme like this the network indicates congestion/ support of unicast on MBMS frequencies and UE rejects or suggests mobility/ connection of frequencies such that it can receive the sessions it prioritises most. More specifically:
· 
The network indicates if the UE should assume that unicast data is supported on the MBMS frequency

· 
The UE may reject a handover or a reconfiguration that inhibits reception of the (MBMS) service it prioritises most

· 
The UE may suggest handover or reconfiguration (e.g. CC removal or replacement) to enable reception of the (MBMS) service it prioritises most

· 
The UE may initiate release (via upper layers) of services that can not be accommodated on the congested MBMS frequency.

In our understanding, the UE centered approach was adopted in UTRA for the following reasons:

· 

Only the UE is aware of whether or not it already received a repeated session correctly

· 

Only the UE is in detail aware of its ability to receive unicast in parallel to MBMS

· 

To avoid that the UE needs to provide updated information to the network whenever it changes relative priorities (zapping)

Network control

The UE provides information on MBMS interest, its relative priority while the network handles the radio resource configuration and the UE mobility accordingly. More specifically:

· 
The UE indicates MBMS interest as well as the priority relative to unicast

· 
E-UTRAN ensures the UE can receive the service it prioritises most i.e. it configures frequencies taking into account the UE's MBMS interest as well, the relative priority and the UE capability
· 
If the UE prioritises MBMS, while the concerned frequency is congested (can not support additional unicast data), the network initiates release of the unicast services

Evaluation

It seems natural to take the UE centered approach as the starting point, as it is the way things were done in UTRA. However, there seem to be a number of drawbacks:

· 
Adopting the UE centered approach requires quite a few specification changes

· 
Introduction of a congestion indication, of a reconfiguration reject procedure (re-establishment seems unsuitable), of a MBMS reconfiguration request

· 
As the network is unaware of the UE's reception status and reception restrictions, it neither knows exactly which restrictions apply nor when they end (session reception termination). Hence, it is difficult for E-UTRAN to avoid any further rejects. This also implies that it may be difficult to support on multiple MBMS frequencies (if required in future)
Furthermore, the network control scheme seems rather interesting:

· 
Some of the drawbacks of the network centered approach as experience in UTRA need not apply in LTE:

· 
Assuming that MBMS reception is based on the regular UE capabilities, E-UTRA should generally be aware of the UE's reception abilities

· 
As long as UE interest/ priority information is provided at the level of a frequency (rather than of an individual service), change from one MBMS service to another (zapping) need not require any signalling

· 
It seems relatively straightforward to extend the mechanism to cover MBMS support on multiple frequencies, should that be desired in future (see annex)
If the UE receives a limited number of separate MBMS sessions and provides assistance info at the level of a frequency, the signalling overhead associated with a network control scheme seems acceptable. Given the lower complexity and the good extensibility we have a slight preference for this architecture. Hence, our proposals are as follows:

Proposal 1
Adopt the network control option as the basic architecture for the handling of (MBMS) prioritisaties in connected mode
Proposal 2
The UE provides MBMS interest information at the level of a frequency (rather than of an individual service)
UE indication of MBMS priority
If a basic MBMS UE is interested in an MBMS service, the action the network should take may depend on the priority of the MBMS service relative to unicast:

· If the UE prioritises unicast, the network should not move the UE to a congested MBMS frequency (ie. a frequency on which it can not support unicast)

· If the UE prioritises MBMS, the network should move the UE to a congested MBMS frequency
Proposal 3
The UE indicates the priority of MBMS reception relative to unicast reception

E-UTRAN release of unicast services

As shown in the previous, in some cases a unicast service may need to be terminated in order to receive MBMS. This can be initiated by either:

· 
the UE (e.g. using some upper layer procedures): The network indicates whether the MBMS frequency is congested (i.e. does not support unicast), and based on this the UE initiates release of unicast activity

· 
the network: The UE indicates the relative priority and based on this E-UTRAN initiates release of unicast bearers. The network needs to store that the bearers are suspended to facilitate MBMS reception, in order to avoid that subsequent data triggers re-establishment. Upon termination of MBMS reception, the UE needs to provide an indication in order to remove the suspension.
The UE based unicast release seems simplest (e.g. no impact outside RAN) and hence most attractive. However, the performance of such a solution is probably less meaning that the UE may be unable to receive the start of the prioritised MBMS session. Hence we can probably not avoid a network based release:

Proposal 4
The network initiates release of unicast bearers (using the handover procedure) that prohibit the UE to receive prioritised MBMS services.
2.2 Further details on proposed mechanism
UE indication of MBMS interest and priority
For the case a single frequency is used for MBMS (i.e. no need to indicate the MBMS frequency explicitly), the proposed approach results in the following changes:

· 
Introduce a new message, the MBMSInterestIndication message, by which the UE indicates the status of its interest in MBMS services, as well as its priority relative to unicast as follows:

· 
a one bit field, mbms-interest, indicating if the UE is interested to receive on or more MBMS service that is ongoing (or about to start)
· 
a one bit field, mbms-priority, indicating if the UE prioritises MBMS above unicast

· The UE sends the concerned message only when the value of at least one of these fields changes.

Proposal 5
Introduce a new message, the MBMSInterestIndication message, by which the UE indicates its interest in MBMS services, as well as its priority relative to unicast

Proposal 6
The new message includes a one bit field, mbms-interest, that indicates if the UE is interested to receive on or more MBMS service that is ongoing (or about to start) and a one bit field, mbms-priority, indicating if the UE prioritises MBMS above unicast
Proposal 7
The sends the concerned message whenever the value of at least one of the fields changes

E-UTRAN release of unicast services

In case the network initiates release of unicast services that prohibit the UE to receive prioritised MBMS services, the impacts are only outside RAN2:

· 
The handover signalling needs to be extended by a field by which E-UTRAN can indicate to the CN that the bearers are suspended to enable reception of prioritised MBMS services (needed to avoid that subsequent DL data triggers re-establishment of the bearers)

· 
NAS signalling needs to be extended by a field by which the UE can indicate that the unicast bearer suspension for MBMS reasons may be cleared
We have not identified any changes to RAN2 specifications when using network initiated release of unicast services.

Proposal 8
No changes of RAN2 specifications are needed to support network initiated release of unicast bearers (that prohibit the UE to receive prioritised MBMS services.

3 Conclusion & recommendation
This contribution includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
Adopt the network control option as the basic architecture for the handling of (MBMS) prioritisaties in connected mode

Proposal 2
The UE provides MBMS interest information at the level of a frequency (rather than of an individual service)
Proposal 3
The UE indicates the priority of MBMS reception relative to unicast reception

Proposal 4
The network initiates release of unicast bearers (using the handover procedure) that prohibit the UE to receive prioritised MBMS services.

Proposal 5
Introduce a new message, the MBMSInterestIndication message, by which the UE indicates its interest in MBMS services, as well as its priority relative to unicast

Proposal 6
The new message includes a one bit field, mbms-interest, that indicates if the UE is interested to receive on or more MBMS service that is ongoing (or about to start) and a one bit field, mbms-priority, indicating if the UE prioritises MBMS above unicast
Proposal 7
The sends the concerned message whenever the value of at least one of the fields changes

Proposal 8
No changes of RAN2 specifications are needed to support network initiated release of unicast bearers (that prohibit the UE to receive prioritised MBMS services.
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