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1. Introduction
In RAN2#76, the following agreements [1] on MBMS assistance information were achieved:
	Agreements
1
The application layer provides information about the carrier frequencies on which an MBMS services is being provided as well as the service area IDs (SAIs). 

2
It is FFS how the SAIs will be provided and used in the RAN.


With the provision of MBMS carrier frequencies and SAIs from the application layer, E-UTRAN should provide a corresponding proper provisioning scheme of MBMS assistance information, in order to improve the MBMS service continuity for UEs in RRC IDLE and CONNECTED. The following discussions mainly focus on the content of MBMS assistance information which E-UTRAN provides and the methods which E-UTRAN implements to provide MBMS assistance information. And the solutions to MBMS assistance information will be described on current cell and inter-frequency neighbour cell respectively. 
2. Discussion
2.1. MBMS Assistance Information of Current Cell
As the application provides SAIs, the content of MBMS assistance information of current cell should also be SAIs, so as to assist UEs on searching the presence of their interested MBMS services without reading the MCCHs of current cell. Then, the question is where E-UTRAN puts the SAIs of current cell. The possible places where the SAIs of current cell can be set are as the followings:
Alt1: SAIs in MCCHs

Alt2: SAIs in new SIB
Alt3: SAIs in SIB13
In terms of Alt1, UEs need to monitor the sub-frames of MBSFN, in order to obtain SAIs from MCCH. Monitoring MBSFN sub-frame consumes more power and time than monitoring system information. In Alt2, the design of new SIB could bring more complexity to the system, such as introducing a new updating method for the new SIB. And, the introduction of new SIB also brings extra scheduling cost to the system. Alt3 adopts the conventional design of SIB13, and introduces no extra scheduling signaling, compared with Alt2. And, SIB13 is also specific system information for MBMS UE. Considering the reduction on scheduling overheads and system complexity, we prefer Alt3.
Proposal 1: Current cell broadcasts its own SAIs in SIB13.
2.2. MBMS Assistance Information of Inter-frequency Neighbor Cells
Once a UE cannot find its interested MBMS services, it may start reading the system information or MCCHs of neighbour cells. Without assistance information, UEs will unnecessarily read non-MBMS frequencies which are indicated in the application layer. As such, providing MBMS assistance information of neighbour cells in current cell appears to be a spontaneous mechanism alleviating this issue. The discussions on MBMS assistance information of neighbour cells include two aspects as the followings.
1. Is MBMS assistance information of inter-frequency neighbour cells needed?

First of all, the provision of MBMS assistance information of neighbour cell should be confirmed. Without the MBMS assistance information of neighbour cells, MBMS UEs need to search all neighbour frequencies which UEs are interested in so as to find their interested MBMS services. With the support of MBMS assistance information of neighbour cell, MBMS UEs can narrow down the searching region, and obtain their interested MBMS service as soon as possible.
If Proposal 2 is confirmed, each cell needs to firstly obtain the MBMS assistance information of neighbour cells before providing it. As such, a mechanism of exchanging MBMS assistance information between adjacent cells should also be designed.

Proposal 2: The MBMS assistance information of inter-frequency neighbour cells should be provided.
Proposal 3: If Proposal 2 is agreed, it is FFS how MBMS assistance information is exchanged or maintained between adjacent cells.
2. How is the MBMS assistance information of inter-frequency neighbour cells provided?
To answer the question listed above, we analyze the solutions through the following three aspects.
a) Firstly, the content of the MBMS assistance information of inter-frequency neighbour cells have the following two options:

Alt1: the SAIs of inter-frequency neighbour cells.

Alt2: MBMS frequency indicator per neighbour frequency.

As the agreements in RAN2#76 confirmed that MBMS carrier frequencies are provided by the application layer, a UE may search all frequencies indicated in the application layer, in order to find its interested MBMS services. Because the frequencies of neighbour cells which are the same as that provided by the application layer (USD) may not be MBMS cells, searching those non-MBMS neighbour cells is obviously a waste for MBMS UEs. Alt2 can help MBMS UEs to avoid searching those non-MBMS neighbour cells, with probably only 1 bit indication per neighbour frequency informing UEs of the presence of MBMS neighbour cells. However, with the MBMS frequency indication solution, the RRC_CONNECTED UEs still need gaps to read MCCH(s) or system information of neighbour cells. Without the configured gaps, the RRC_CONNECTED UEs are not able to searching MBMS services of neighbour frequencies. And these gaps are undesirable. As for Alt1, with the support of the SAIs of inter-frequency neighbour cells, the RRC_CONNECTED UEs can be aware of the presence of their interested MBMS services on neighbour frequencies without reading MCCH(s) or system information of neighbour frequencies. And the MBMS service continuity for IDLE UEs can also be enhanced by Alt1. Although the signalling cost of Alt1 is slightly larger than that of Alt2, the cost of SAIs is acceptable due to the limited number of SAIs of each cell. As a result, we prefer Alt1.
b) Secondly, the places where the SAIs of inter-frequency neighbour cell is set can have the following alternatives:

Alt1: MCCH

Alt2: SIB13

Alt3: new SIB

Alt4: SIB5

As mentioned in 2.1, Alt1 which requires UEs to monitor MBSFN sub-frames is not expected, and Alt3 can bring more complexity and overheads to the system. Compared with Alt4, SIB13 in Alt2 needs extra information to indicate which SAIs a neighbour cell belongs to, as there is no neighbour cell information in SIB13. However, as neighbour cells are already listed in SIB5, the SAIs of inter-frequency neighbour cells can be smoothly added for each neighbour cell entry [1]. Moreover, by adopting SIB5, the complexity and overheads of providing the SAIs of inter-frequency neighbour cells can be minimized. Thus we prefer Alt4.
c) Thirdly, while providing the MBMS assistance information of inter-frequency neighbour cells, the type of cells broadcasting such information should be chosen. The followings are two alternatives:
Alt1: Both MBMS and non-MBMS cells broadcast the SAIs of inter-frequency neighbour cells.
Alt2: Only MBMS cells broadcast the SAIs of inter-frequency neighbour cells.

Alt1 can make non-MBMS cells assisting MBMS UEs on finding the SAIs of inter-frequency neighbour cells. But this method increases the cost of the system, such as more exchanging signalling between adjacent cells. Therefore, we prefer Alt2.
As discussed above, we have the following proposals:

Proposal 4: MBMS UEs are provided with the SAIs of inter-frequency neighbour cells by E-UTRAN.
Proposal 5: The SAIs of inter-frequency neighbour cells are broadcasted in SIB5.
Proposal 6: MBMS cells shall broadcast the SAIs of inter-frequency neighbour cells and whether non-MBMS cells broadcast the SAIs of inter-frequency neighbour cells is left to eNB’s implementation.
3. Conclusion
In this document, the content and the provisioning methods of MBMS assistance information from the E-UTRAN side are discussed. By adopting conventional system information as the carriers for MBMS assistance information, we have made the following Proposals:
Proposal 1: Current cell broadcasts its own SAIs in SIB13.
Proposal 2: The MBMS assistance information of neighbour cells should be provided.
Proposal 3: If Proposal 2 is agreed, it is FFS how MBMS assistance information is exchanged or maintained between adjacent cells.
Proposal 4: MBMS UEs are provided with the SAIs of inter-frequency neighbour cells by E-UTRAN.
Proposal 5: The SAIs of inter-frequency neighbour cells are broadcasted in SIB5.
Proposal 6: MBMS cells shall broadcast the SAIs of inter-frequency neighbour cells and whether non-MBMS cells broadcast the SAIs of inter-frequency neighbour cells is left to eNB’s implementation.
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