3GPP TSG-RAN WG2 Meeting #70bis
R2-104059
Stockholm, Sweden, 28th June –2nd July 2010
Agenda Item:
7.3
Source: 
Orange
Title:  
Use cases and discussions related to UE status report  
Document for:
Discussion and Decision
1 Introduction
At RAN#48 plenary meeting, it has been agreed that "reception status feedback" for LTE MBMS system will be studied during Rel.10 timeframe [1]. The work scope of this item is described below:
· Specify a simple mechanism to enable the network to know the reception status of UEs receiving  a given MBMS service in the RRC connected mode;

· To allow network to know whether or not it is appropriate to activate/deactivate the service via MBSFN.
· The impact of such mechanisms on legacy devices should be minimized (it is tolerable if reception status of legacy devices stays unknown to the network).
This contribution aims at presenting the activation/deactivation scenarios from Orange's perspectives.  
2 Scenarios and uses cases relative to UE feedbacks

The UE feedback is a key feature required to make eMBMS as a useful and optimized feature for many reasons: 
· MBMS in E-UTRAN is only available in Rel.9 on a frequency layer shared with unicast channels (No dedicated carrier), either in FDD mode or TDD mode. As resources are shared between unicast and multicast users, it is a paramount importance of having the possibility to track and to evaluate the number of MBMS users in order to no waste resources. The resource control and the switching (between unicast and multicast) are key features due to the high bit-rate of the services (High definition video streaming) which should be handled by eMBMS. Specific event like Football World cup (even in France), need an enhanced support of those services. 

· Tracking the MBMS users to have an idea of the effective audience is not only related to resource optimization. Actually is also an important feedback from the user experience/satisfaction/interests. This feedback is required to ameliorate the operator service delivery strategy and to build up adapted offers as well. 
2.1 MBSFN area or service Activation
From our understanding, the "activation" feature consists in switching on MBMS services within a pre-defined MBSFN area or starting the broadcast of a new service. This UE feedback based feature shall help the operator to determine when it becomes suitable to switch on an area or not.
The aim of this scenario is to evaluate the number of unicast UEs (which are eMBMS capable (Rel.9 or Rel.10 or upper release)) which are receiving a given service. When the number of MBMS capable UEs which are listening the service (which potentially could be broadcasted via the EMBMS sub-frame) becomes high (actually higher than a threshold) in the MBSFN area, it becomes relevant to activate the eMBMS content delivery.     
Remark 1: The UEs which are non eMBMS capable are not taken into account and information about their status reception is not expected while they can only receive services via DL-SCH.
Remark 2: All eMBMS capable UEs involved in unicast operations are in RRC_Connected mode. Consequently we don't have to deal with the RRC_Idle mode UE in this context.
Remark: 3 A capability bit for the eMBMS UEs will be necessary from Rel.10.
2.2 MBSFN or service deactivation

The deactivation procedure consists in stopping the transmission of a given service via MBSFN. When the number of MBMS capable UEs is not high enough, it becomes efficient to switch off the service delivery via MBSFN. When services are broadcasted by eMBMS, all eNBs inside the area are involved in MBSFN operations, the overall bandwidth of the MBMS sub-frame are used, so the amount of wasted resource could be important whether the audience is very low. So when the audience is going down, it is relevant to switch off the services via MBSFN.

Remark 4: The user involved in eMBMS transmission should be either in connected or in Idle mode.

2.3 Conclusion
As explained in this sub-section, the UE reception status feedback is an eMBMS key feature for both use cases, e.g. activation and deactivation of services via MBSFN. 

Proposal 1: The WI should consider the tracking of eMBMS capable UEs (except Rel. 9 UEs) which receive a given service, either via unicast or via multicast.   
3 Discussions
This section aims at providing the Orange's view related to the potential questions raised up by the "UE feedback" topic.
3.1 Should the activation/deactivation procedure be related to one service or to the full MBSFN area?
Thanks to the UE feedback information, the operator can take the decision to stop/activate the delivery of a given MBMS service. It can also decide to activate or deactivate the overall MBSFN area.
Anyway, it is not expected to only have the possibility to activate or deactivate the MBSFN area.
The service audience/counting information will be sent by the eNB to the MCE. Then MCE will be able to calculate audience of one or more service inside the area. Then based on operator configuration/policy, it could be relevant to activate/deactivate the delivery of MBMS services one by one or to activate/deactivate the overall MBSFN area.
In order to avoid excessive signaling, the collection of the reception status information should be done service by service.
Proposal 2: The activation/deactivation procedure shall be enabled for a "service level control".
3.2 How to deal with legacy UEs (Rel.9)?
The network will not be able to count the Rel.9 UEs which are requesting or listening an eMBMS service.  In that way, the operator will not be able to know exactly how many UEs are receiving a given service. Anyway some extrapolation or statistical calculation can be performed to evaluate the exact audience. 
The operator is able to count how many eMBMS subscribers are in its network. For each of them, operator is also able know the release of the UE.
As a consequence if we apply the following rules, we should have a good representation of the effective audience.

· N_R9: number of Rel. 9 MBMS subscribers

· N_R10: number of Rel. 10 MBMS subscribers 

· Alpha = N_R10/N_R9
· A_10: the number of Rel.10 counted UEs which are listening a given service S in a given area
· A_total: Total number of UE listening the service in the area 

Based on those values, we can determine the total number of UEs which are listening a given service in a given area, as it follows:
A_total = A_10 + A_10 . Alpha
Remark 5: Bigger Alpha is, more accurate the estimation is. The Rel.9 UEs will decrease little by little and in the same the upper release UEs will increase, consequently the estimation will converge to the exact value.
Note: In this analysis, we assume that the Idle mode Rel.10 UEs are also tracked by the counting procedure.
Proposal 3: A statistical and corrective factor can be applied easily to evaluate the Rel. 9 UEs reception status and to limit the estimation error of the real audience. 
3.3 How to deal with Idle Mode UEs?
Base on the Work Item Description, the RRC_Idle mode is not going to be addressed. 
The Idle mode is only related to deactivation scenario, actually UEs are always in RRC connected mode when they are listening a service via unicast.

Whether an operator wants to evaluate the number of UE which are listening an EMBMS service, it has to apply a "corrective factor" (let's call it K) on the population of Rel.10 UEs in RRC connected mode.

This corrective factor should likely be based on cell statistical context.

Anyway, if the number of UEs in Idle Mode is high, the estimation of the population of UEs which are receiving a given service can be far from reality. A wrong estimation can lead to unexpected load increase or to an important waste of resource.     

Proposal 4: RRC Idle case should be taken into account to avoid wrong estimation of the real audience calculation for a given service and also to make the feature more efficient/accurate.
3.4 Does the feedback need to be addressed permanently?
It is quite important that the network keep control to activate or deactivate the UE feedback feature.

Obviously, in the middle of the night or between 9 AM or 11 AM, it is not expected to have any MBSFN deactivation/activation. Consequently, the control of audience/UE reception status is quite important only during specific periods of the day. Moreover it is not efficient to that UEs have to send permanent feedback.  
Proposal 5: Whatever the type of UE feedback (event based report, periodical report, network explicit request), the Network shall be able to deactivate the reception status report. (a flag (one bit) could be enough). 
3.5 How to deal without service continuity enhancement in case of service activation or deactivation? 
The service continuity is a recurrent question when broadcast technology is discussed.
Without the current consideration (activation/deactivation), the MBSFN coverage loss or recovering can happen in Rel.9 as well. 

When a UE is coming in an MBSFN area (and is listening a service using unicast bearer), there are not specified mechanisms to stop the current session and to reach MBSFN service, this is only handled by the UE (e.g. application layer).
When a UE is leaving an area, there is not mechanism as well to deactivate the MBMS bearer and to request the establishment of an EPS bearer to reestablish the service. This is handled by the UE as well.
The loss (temporary or not) of the service is something the operator want to avoid as much as possible. But the activation/deactivation procedure is not expected to be triggered often. Moreover, one of this feature aims is notably to control resource and to avoid excessive service failure. Anyway, it's under the responsibility of the operator to limit deactivation to avoid excessive failure.
Remark 6: The use case which potentially could lead to service delivery stop is the deactivation procedure. The means of this procedure is to stop the MBSFN delivery when the number of users is low. So a weak number of users should be impacted by this issue. In case of MBMS service activation, the service is not lost by the UE (the EPS bearer is not deactivated by the network), it is under UE responsibility to read MCH when detected.  
Proposal 6: The activation/deactivation procedure doesn't increase significantly service failure risk and this is under the operator responsibility to limit the activation/deactivation.
4 Conclusion
This document aimed at presenting the use cases targeted by Orange. This document had expressed the need to have this key feature in Rel.10 as well, in order to make eMBMS as an attractive feature.
The following proposals have been defined:

Proposal 1: The WI should consider the tracking of eMBMS capable UEs (except Rel. 9 UEs) which are receiving a given service, either via unicast or via multicast.   

Proposal 2: The activation/deactivation procedure should be enabled for a "service level control".

Proposal 3: A statistical and corrective factor can be applied easily to evaluate the Rel. 9 UEs reception status and to limit the estimation error of the real audience. 
Proposal 4: RRC_Idle case should be taken into account to avoid wrong estimation of the real audience calculation for a given service and also to make the feature more efficient/accurate.
Proposal 5: Whatever the type of UE feedback (UE decision: event based report, periodical report, network explicit request), the Network shall be able to deactivate the reception status report. (a flag (one bit) could be enough)
Proposal 6: The activation/deactivation procedure doesn't increase significantly service failure risk and this is under the operator responsibility to limit the activation/deactivation.
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