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1. Introduction
The email discussion [76#38] discussed what information required being signalled by E-UTRAN to assist the MBMS UEs of selecting the MBMS frequency corresponding to the interested MBMS service. The only information required by the RRC_Idle UE for frequency prioritisation is the frequency(ies) where the interested service is available. For the RRC_Connected UEs, whether the service is available in the UEs location may be required to avoid unnecessary handover triggers if only interested MBMS frequency information is provided over MBMSInterestIndication to the network. However, the additional information to be provided in MBMSInterestIndication for connected mode UE is still FFS.  During the email discussion a solution to assist RRC_Connected UEs with additional information was proposed (Option e). This paper provided details of the proposed method.

2 Discussion
As identified during the email discussion, the primary objective of MBMS assistance information is to help the UE in the following contexts:

1)
the RRC_IDLE UE intending to receive a MBMS service now (the service is started or about to start) and not yet receiving it needs to determine which frequency to prioritise for cell reselection;

2)
the RRC_CONNECTED UEs intending to receive a MBMS service now (the service is started or about to start) and not yet receiving it via MRB needs to determine which frequency to indicate in the MBMSInterestIndication message.

If there is only one MBMS frequency per MBMS service indicated in the USD, there is no ambiguity or problem of identifying the corresponding MBMS frequency. As pointed out during the email discussion, the knowledge of the availability of the service in the UE’s current location could save UE battery consumption. Even though the UE battery saving is not an objective of the WI, we understand that the UE could avoid the monitoring of  MCCH modification notification while outside of the service area. However, the UE is required to read the broadcast assistance information every time the cell is changed to check whether the SAI for the interested service is available at the current cell. 
More over, the delivery of SAIs of the cell may provide information to the UE of the service availability at the current cell if static resource configuration is performed at the MCE. If the MCE decided to not deliver the MBMS service via MBSFN due to counting or ARP, whether the service is available at the UE’s current location is not known to the UE until it monitors MCCH for session start. To address the above scenario for UE battery saving, the UE monitoring of MCCH modification notification should be limited to a period of time. The service is not delivered over MBSFN at the start of session time, for not yet delivered services or after moving into a MBSFN area for already started services, the UE should limit the reading of MCCH for session start for a period of time.

The same concept could be used for the UE attempt to read MCCH while out side of the service area. Also note that the UE is required only to monitor the MCCH modification notification channel per MBSFN area hence reduce the power consumption on reading while moving around within a MBSFN area.
Given that the power saving could also be achieved with limiting the monitoring of MCCH modification notification to short period of time and there is no ambiguity of identifying the MBMS frequency for the interested service,  frequency per MBMS service provided in the USD is sufficient in this case and no any further E-UTRAN assistance information is required.
In practice, the number of frequencies used for MBMS would be limited to few frequencies (eg.1, 2 or 3) hence the number of MBMS frequencies per MBMS service indicated in the USD is also limited. It is also unlikely that all indicated frequencies are used for MBMS transmission at a particular geographical location. 
Idle UEs are capable of receiving MCCH of the corresponding neighbouring MBMS frequencies while camping on another frequency (receiving paging). The UE can read MCCH of neighbouring frequency. The UE is required to monitor paging and have an up to date information of the relevant SIBs on the camped frequency. However, while the UE is not required to monitor subframes on the camped cell, the UE may read MCCH of another frequency. 
Proposal 1: RAN2 to discuss 
a). whether there is significant limitation for idle UE to read MCCH on another frequency other than camped on cell.
b). should the power saving be considered and if so, limiting the monitoring of MCCH modification notification to short period of time as a solution.

Proposal 2: The frequency information provided in the USD is sufficient for the idle UEs to fulfil the objectives identified in section 2.1. There is no requirement for providing additional information by the E-UTRAN to assist RRC_Idle UEs.
So far it was agreed that RRC_Connected UEs signalled to the network its interest for receiving MBMS service by transmitting MBMSInterestIndication. The interested MBMS frequency and a flag indicating whether the UE willing to prioritise MBMS over unicast or not in congestion scenario are included in MBMSInterestIndication. Additional information to be provided on MBMSInterestIndication in connected mode is FFS.
RRC_Connected UE is required to indicate all the interested MBMS frequencies to the network in MBMSInterestIndication message. In case if more than one frequency indicated in the USD per service, frequency alone is not sufficient to identify which frequency the service is provided hence handover could be performed such that the UE is able to receive the interested service. Also if the RRC_Connected UE is indicating the interested MBMS frequency for a service at a location out side of the service area, the network is not required to perform the handover as the UE is outside of the service area.

Given that the explained problem is only be experienced by the RRC_Connected UEs, which is a fraction of UEs in the system, necessary enhancements could be achieved with dedicated RRC signalling. With use of dedicated RRC signalling, the information can be delivered as per need basis (only required for the MBMS service where there is some ambiguity of identifying the corresponding MBMS frequency at the current location) hence reducing the signalling overhead. 

Proposal 3: To assist RRC_Connected UEs with additional information, dedicated RRC signalling is preferred over System information considering that additional information is required by only a fraction of UEs in the system. 
During the email discussion [76#38], a new solution (option e) was proposed to assist RRC_Connected UEs with additional information by the E-UTRAN. The solution is summarised as below.
Option e)  Further assistance information is delivered via dedicated RRC signalling
- dedicated RRC signalling is used to assist RRC connected UEs who are interested in MBMS

- two possible solutions 


1). the interested MBMS service area IDs is indicated in MBMSInterestIndication message to the network in case there is an ambiguity in finding MBMS frequency where the interested service provided at the UEs location.


2). the UE requests the SAIs of a interested neighbouring frequency(ies) from the network. One bit flag could be included in MBMSInterestIndication to indicate the request for SAI. SAIs for the requested frequency(ies) is delivered to the UE via dedicated RRC signalling. 

-
Gains

-
No overhead of broadcasting information.  The information is provided as per need basis hence reduced signalling overhead

-
UE does not have to read SI of neighbouring carriers
-
Cost

-
slight increase of MBMSInterestIndication message size (for option e.1)

-    new dedicated RRC signalling to deliver SAI information (for option e.2)

On one hand, the problem can be solved by the UE indicating the MBMS service area ID to the network in MBMSInterestIndication (option e.1).. During the handover preparation, the availability of the service in the target cell could be confirmed by checking the available SAIs of the target cell. The solution (option e.1) requires the UE to indicate interested MBMS service area ID in addition to the already agreed parameters (interested MBMS frequency and UE willingness to prioritise MBMS over unicast) in MBMSInterestIndication message.
On the other hand, the additional information could be provided to the UE over dedicated RRC signalling from the network (option e.2). If the UE is interested in a MBMS service and there is ambiguity of which frequency provides the service at the UEs location, the UE request the network of service information provided on the interested MBMS frequency. The request could be signalled using a one bit flag indicated in MBMSInterestIndication message.  The eNB forwards the UE with the corresponding SAIs of the requested MBMS frequencies over a new dedicated RRC signalling message. The information is only provided per need basis hence reduced signalling overhead. The UE compares the SAIs provided over the USD and the SAIs provided by the eNB to figure out the frequency where the interested MBMS service is available at the UEs location.
Rel-11 eNBs should be provided with SAIs of the neighbouring frequencies. 

Proposal 4: RAN2 is requested to discuss and agree on solution to provide additional information to the RRC_Connected UEs.

Solution 1 (option e.1): MBMS service area IDs is included in MBMSInterestIndication

Solution 2 (option e.2): SAIs for the interested MBMS frequency is provided to the UE over dedicated RRC signalling as per need basis.

3 Conclusion 
We discussed the purpose of providing additional information in E-UTRAN for assisting MBMS service continuity. The frequency information provided in the USD provides sufficient information for the frequency prioritisation by RRC_Idle UEs. In order to network to perform the handover to support MBMS service continuity, interested MBMS frequency signalled in MBMSInterestIndication may not be sufficient in some deployment scenarios. A dedicated RRC signalling based method is proposed for providing additional information to the RRC_Connected UEs considering that additional information is required by only a fraction of UEs in the system. The following proposals are made:

Proposal 1: RAN2 to discuss 

a). whether there is significant limitation for idle UE to read MCCH on another frequency other than camped on cell.

b). should the power saving be considered and if so, limiting the monitoring of MCCH modification notification to short period of time as a solution.

Proposal 2: The frequency information provided in the USD is sufficient for the idle UEs to fulfil the objectives identified in section 2.1. There is no requirement for providing additional information by the E-UTRAN to assist RRC_Idle UEs.

Proposal 3: To assist RRC_Connected UEs with additional information, dedicated RRC signalling is preferred over System information considering that additional information is required by only a fraction of UEs in the system. 

Proposal 4: RAN2 is requested to discuss and agree on solution to provide additional information to the RRC_Connected UEs.

Solution 1 (option e.1): MBMS service area IDs is included in MBMSInterestIndication

Solution 2 (option e.2): SAIs for the interested MBMS frequency is provided to the UE over dedicated RRC signalling as per need basis.
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