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1. Overall Description:

At RAN2#60 in Jeju, it was agreed that for LTE release 8, dynamic MBSFN area control is not required i.e. no dynamic on/off control of MBSFN transmissions in a cell would be supported and also no counting mechanism would exist for LTE MBSFN.

At RAN2#60bis, the attached tdoc R2-080569 was discussed in which the co-sourcing companies propose to add an option for an uplink messaging to support a counting mechanism for LTE MBSFN and also allow dynamic LTE MBSFN area control. 
RAN2 has looked at the proposals from R2-080569 taking into account the agreements reached at RAN2#60. Some companies expressed concerns that reintroducing functionality agreed to be not needed in previous meetings would lead to additional complexity and standardisation efforts. Therefore in RAN2’s understanding it has been agreed that this required functionality could be largely realised by application layer signalling without changing any of the current RAN2 MBMS assumptions (e.g. MBSFN area change only during inactive periods, not based on counting on radio level). 
If SA2 also agrees that this uplink messaging function is needed, RAN2 would be happy to define required radio related measurements.

2. Actions:

To SA WG2:
RAN2 would appreciate if SA2 could study the attached document and discuss a way forward for handling LTE MBMS feedback in Rel-8, i.e. whether this should be supported, what protocol layer would be most suitable taking the current RAN2 agreements into account and also identify any architectural impacts.
To SA WG4:

RAN2 would like to ask SA4 on feedback if an application based feedback as outlined would be feasible from their point of view and can be realised in Rel-8 time frame.

3. Date of Next TSG-RAN WG2 Meetings:
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11 – 15 February 2008
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1 Introduction


In the previous RAN2 meetings [1-5], a number of priority scenarios and requirements for the support of uplink messaging/reporting in dedicated LTE MBMS transmissions have been presented. The current agreement is that this feature will not be mandatory for Release 8. In this contribution, we propose to include uplink messaging for dedicated LTE MBMS transmissions as an optional feature for LTE MBMS Release 8.

In the following, we will briefly recap the need for uplink messaging, discuss possible impacts and finally propose text in 36.300 to include the option.

2 Recap requirements of uplink messaging

The information contained in the uplink message would include active MBMS user reports on radio information and use of specific MBMS resources. The information from uplink message will then be used for the management of MBSFN resources and for monitoring and optimizing MBMS coverage quality. More specifically:

1. Management of MBMS resources in multi-cell transmissions. For example, counting information available will enable optimized transmissions:

· An operator might want to disable the transmissions of low demand or unused MBMS services to conserve power [5]. 

· An operator might want to offer more services than there is bandwidth for. With the assumption that a percentage of the services at any given time will have no interested users, the operator might want to move some services to shared carrier and put more popular services to the dedicated carrier  [5]. 


2. Monitoring of MBMS multi-cell coverage quality

· It is important for an operator to be able to determine an area where there is poor MBMS reception quality, so that the operator could take measures to improve the coverage quality in that area.


· Radio performance statistics gathered to monitor if the selection of modulation or coding has been appropriate.

The uplink messages will be triggered by events rather than network polling for user feedback at fixed time intervals. UE will forward on the uplink information when uplink resource is made available or together with uplink signalling message. 

Some information contained in the uplink message would include, e.g.:

1. Time stamp


2. Cell ID


3. Service ID

4. Bearer ID


5. Event ID (Starting, stopping, etc of services)

6. Event time stamp

7. Performance measures (C/I)

It is envisaged that the information described above could also be SON measurements and RAN2 is requested to agree on a mechanism to make uplink messaging possible in order to support this SON feature.

3 Requirements on the UE 

Since the dedicated carrier consists of an unpaired downlink, the uplink signalling must take place on a unicast or mixed carrier. This requirement suggests that the involved UEs should generally be dual-receiver. Although this would be beneficial, it is not essential as the uplink message could be delivered in a non-real time manner after the MBSFN session has concluded. 


For uplink messages to be insightful and useful, it must be a required behaviour for UEs that could receive MBMS services. Networks collecting uplink message information for a dedicated carrier would need to ensure that most UEs capable of receiving the MBMS content would be providing the information to the network [5]. 

An operator opting for uplink messaging feature would need to ensure that all the MBMS UEs could also enable this option. 

4 Requirements on the network

In some cases of uplink messaging for a dedicated carrier, the MBMS Coordination entity (MCE) or other higher network entities need to be involved.  For example, when an operator wants to reorganise the services on the dedicated carrier, depending on network implementation, the decision might involve the MCE directly [5].


Since it is widely understood that no signalling protocol exists between the UE and the MCE, communication would need to take place between the eNB and the MCE, e.g., as suggested in Figure 1 of [4].  This model poses no particular difficulty in case the serving eNB is E-MBMS-capable and already connected to the serving MCE. However, it is likely that the MCE controlling a dedicated carrier could have no direct interface with eNBs belonging to a different carrier. In such a case, messaging within the network would need to take place as indicated in Figure 2 of [4], with the serving eNB communicating over the X2 interface (or conceivably even a “virtual X2” carried by the S1 interface) to another eNB that is known in advance to have connectivity to the MCE.

While these procedures pose some requirements on the eNB implementation, these requirements should not be onerous.  The details would need to be discussed by RAN3, but at a high level we identify the following requirements:


· All eNBs in the network must be aware of the specific uplink messaging procedure;


· Any eNB must be able to send a message to the MCE that controls any service on any (nearly) co-located cell of the dedicated carrier, either directly or by relaying;


· An eNB must be able to determine which MCE is the correct recipient.

The first requirement is especially significant since some eNBs may not themselves support E-MBMS transmission; nevertheless, for uplink messaging to function, even these “non-MBMS” eNBs must be able to process the uplink messaging responses and relay on to MCE. But it could be simply implemented by some software upgrading without any high cost.

In [6] [7], it is proposed to update the reporting mechanism for pre- and post- delivery verification defined in TS 26.346 for MBMS. In terms of requirements to support reporting mechanism, there would be minimum impact on the RAN interfaces. In this case, all the reporting is transported on the user plane and a reverse loop back to the MCE as indicated in Figure 2 of [3] might be required.

An operator opting for uplink messaging feature would need to ensure that all the eNBs could enable an option to be aware of uplink messaging procedures. 

5 Proposal

While some operators might want to deploy always-on MBMS multi-cell transmission, other operators might need the uplink messages to satisfy the strategic requirements of their companies (for example, need to switch off unused broadcast eNBs for achieve CO2 emission targets or need to maximise the revenue from MBMS services). Therefore, we propose to include uplink messaging as an optional feature for LTE MBMS. 


The impacts (should an operator opt for uplink messaging) are briefly summarised below:

1. Uplink message will be a required behaviour for all UEs that could receive MBMS services;

2. All eNBs in the network must be aware of the specific uplink messaging procedure;

3. Some support on the S1 interface might be necessary.

The impact of enabling the option for uplink messaging for dedicated carrier transmission E-MBMS on the current stage 2 specifications would be minimal. The attached text proposal includes the functionality as an option for multi-cell environment.

<< Start Changes in TS 36.300>>

15.2.1
MBMS-dedicated cell


When a cell belongs to a frequency layer dedicated to MBMS transmission:


-
MTCH and MCCH are mapped on MCH or DL-SCH (FFS) for p-t-m transmission;


-
No uplink;


-
No counting mechanism in another (unicast) cell supported;


-
No support for unicast data transfer in the cell;


-
The occurrence of paging messages on the frequency layer dedicated to MBMS transmission is FFS:


-
If paging messages were allowed, the UE could answer in a non-E-UTRA cell e.g. UTRA cell (FFS);

- 
It shall be an option to support an uplink messaging mechanism;

15.2.2
MBMS/Unicast-mixed cell


When a cell does not belong to a frequency layer dedicated to MBMS transmission:


-
MTCH and MCCH are mapped on MCH or DL-SCH for p-t-m transmission;


-
Transmission of both unicast and MBMS in the cell is done in a co-ordinated manner.


15.3
MBMS Transmission


15.3.1
General


Transmission of MBMS in E-UTRAN is either a single-cell transmission or a multi-cell transmission. In both cases, MCCH terminates at the eNB.


15.3.2
Single-cell transmission


Single-cell transmission of MBMS is characterized by:


-
MBMS is transmitted only on the coverage of a specific cell;


-
Combining of MBMS transmission from multiple cells is not supported;


-
MTCH and MCCH are mapped on DL-SCH for p-t-m transmission;


-
Scheduling is done by the eNB;


-
Multiple UEs can be allocated dedicated uplink feedback channels identical to those used in unicast transmission, which enables them to report HARQ Ack/Nack and CQI. Where such a feedback mechanism is configured, AMC is applied, and HARQ retransmissions are made on DL-SCH using a group (service specific) RNTI in a time frame that is co-ordinated with the original MTCH transmission. All UEs are able to receive the retransmissions and combine them with the original transmissions at the HARQ level.


-
UEs that are allocated a dedicated uplink feedback channel are in RRC_CONNECTED state.


-
To avoid unnecessary MBMS transmission on MTCH in a cell where there is no MBMS user, MCCH announces only the availability of MBMS service(s) and the network can detect the presence in a cell of at least one MBMS user interested in the MBMS service (e.g. by polling or through UE service request) before starting the transmission on MTCH. It is FFS whether or not it is needed to count to a greater granularity the number of UEs in a cell interested in an MBMS service.


For single-cell transmission, an eNB is not required to comply with the stringent timing requirements indicated by SYNC protocol. The following principles still applies for the single transmission:


•
1. 
An E-MBMS GW sends/broadcasts MBMS packet with the SYNC protocol to each eNB transmitting the service.


•
2.
The SYNC protocol provides additional information so that the eNBs identify the transmission radio frame(s). The E-MBMS GW does not need accurate knowledge of radio resource allocation in terms of exact time division (e.g. exact start time of the radio frame transmission).  


•
3. 
The segmentation/concatenation is needed for MBMS packets and should be totally up to the RLC/MAC layer in eNB, without taking into account any indication in the SYNC protocol..


NOTE:
The usage of SYNC protocol for single cell localized services is for further study.


15.3.3
Multi-cell transmission


Multi-cell transmission of MBMS is characterized by:


-
Synchronous transmission of MBMS within its MBSFN Area;


-
Combining of MBMS transmission from multiple cells is supported;


-
MTCH and MCCH are mapped on MCH for p-t-m transmission;


-
The MBSFN Synchronization Area, the MBSFN Area, and Tthe MBSFN Transmitting, Advertising, and Reserved cells are either semi-statically configured e.g. by O&M (MBMS-dedicated cell or MBMS/Unicast-mixed cell), or are dynamically adjusted (MBMS/Unicast-mixed cell) e.g. based on counting mechanisms (FFS) or optionally via uplink messaging mechanism;

-
The MBSFN Synchronization Area is semi-statically configured e.g. by O&M. The MBSFN Area can be semi-statically configured by O&M or (FFS) dynamically configured by MCE.


-
Scheduling of each MCH is done by the MBMS Coordination Entity (MCE).


-
AMC based on non-AS level feedback is FFS.

-
An option to avoid unnecessary MBMS transmission where there is no MBMS user in the cell. This is done via uplink messaging mechanism;

<< End Changes in TS 36.300>>
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Figure 1 of [4] MBMS eNB connected to MCE
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Figure 2 of [4] MBMS eNB not connected directly to MCE
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Figure 2 of [3] loop back to MCE for resource management
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