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1. Introduction
In RAN2#76 [1], we agreed that “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).” After some further discussion on the MBMS assistance information in RAN2#77, we achieved the following consensus [2]:

	1
MBMS cells provide MBMS SAIs of the current cell and of neighbour frequencies in System Information

2
In order to ensure service continuity also non-MBMS cells provide SAI of neighbour frequencies. 


(FFS for CSG cells)

3
The UE may indicate interest based on the SAI provided in SIB of neighbour cells and does not need to read MCCH of the inter-frequency MBMS cells.

4
In IDLE mode a UE may prioritize the MBMS frequency based on the SAI if provided in SI and does not need to read MCCH 


However, many issues related to MBMS assistance information need to be solved and clarified in the following meetings. In this contribution, we discuss two main issues related to MBMS assistance information. The first one is where to place SAIs, and the second one is how to define/clarify UE behaviours while indicating MBMS interests based on SAIs. 

2. Discussion
2.1. Where to set SAIs in System Information
As the SAIs of the current cell and of neighbor frequencies are going to be provided in system information by MBMS cells and non-MBMS cells, the exact places where the SAIs of the current cell and the neighbor frequencies should be set need to be considered further. The followings are two alternatives, which can be utilized to contain the SAIs.

Alt1: SAIs of the current cell and the neighbor frequencies in new SIB

Alt2: SAIs of the current cell in SIB13, and SAIs of neighbor frequencies in SIB5

In Alt1, the design of new SIB brings more complexity to the system, and introduces extra scheduling cost to the network. As the SAIs in system information are used by UE to determine its interested MBMS frequencies, new SIB also needs to add neighbor frequency indications for the SAIs of neighbor frequencies. The extra signaling overheads of neighbor frequency indications in new SIB burden the system even further. By adopting SIB13 and SIB5 of current system, the introduction of extra scheduling cost can be eliminated. Furthermore, as the neighbor frequency information is already in SIB5, there is no need to add extra neighbor frequency indications in SIB5. As such, our preference is Alt2.

Proposal 1: It is proposed to place the SAIs of current cell in SIB13, and to place SAIs of neighbor frequencies in SIB5.

Once the provision of the SAIs of neighbor frequencies is agreed, we should consider the methods which each eNB adopts to maintain these SAIs. At present, each cell only has its own SAIs maintained. In order to provide UE with the SAIs of neighbor frequencies, each eNB has to maintain the SAIs of neighbor frequencies through some mechanism. As such, we need to let RAN3 know our agreements as soon as possible. And then, we can know from RAN3 whether the SAIs of neighbor frequencies can be provided in all cells excluding or including CSG cells. Therefore, further researches on assistance information can take place according to RAN3’s responses.

Proposal 2: RAN2 sends a liaison to RAN3 on the assistance information needed.

2.2. UE behaviors upon the presence of assistance information from RAN
(1) Timing of MBMS interest changes

According to the agreements from RAN2#77, CONNECTED UE may indicate its interest based on the SAIs provided in system information, and IDLE UE may prioritize MBMS frequencies also based on the SAIs in system information. From our understandings, the timing when CONNECTED UE changes its interested MBMS frequencies based on the SAI matching and the timing when IDLE UE prioritize MBMS frequency based on the SAIs should be clarified. Here we analyze two scenarios listed below.

Scenario 1: Interested MBMS service is not ongoing.
It is unreasonable that UE indicates its MBMS interests far before the session start time of its interested MBMS session. As popular MBMS services could cause the congestion of MBMS frequencies, the interests which UE indicates based on SAIs while the session is not starting soon may let the congestion of MBMS frequencies last even longer. To alleviate such issue, UE’s MBMS interest change based on SAIs should correspond to the session start time. For IDEL UE, we think that the time gap between the session start time and the timing when IDLE UE makes the MBMS frequency the highest priority based on SAIs should be minimized, as making the MBMS frequency the highest priority could cause that UE reselects to the MBSM frequency. For CONNECTED UE, we think that the time gap between the session start time and the timing when CONNECTED UE reports its interested MBMS frequencies based on SAIs should also be minimized, because reporting UE’s interested MBMS frequencies could cause that eNB configures the MBMS carriers as UE’s serving carriers or hands over the UE to its interested frequencies. However different UEs with different processing delay or different MBMS services may require different time gaps. The exact timing should not be restricted, and can be left to UE implementation  
Scenario 2: Interested MBMS service is ongoing.
When UE indicates its MBMS interest by utilizing SAIs from both the RAN and the application layer, the UE may find the session of its interested MBMS services are just on duration. In this situation, IDLE UE may immediately make the frequency the highest priority, and CONNECTED UE may immediately report its MBMS interests. However, there are also possibilities for UE not to indicate its interests in this scenario, such as avoiding the congestion of the MBMS frequency. As such, the timing of indicating UE’s MBMS interests can also be left to UE implementation.
Proposal 3: Considering the duration of MBMS services, the timing of indicating UE’s MBMS interests can be left to UE implementation.
(2) Suspension and resumption of MBMS service

According to the agreements from RAN2#76 and RAN2#77, by comparing the SAIs from USD with the SAIs from the RAN, UE can have knowledge on a frequency where its interested MBMS services are provided, and does not need to further verify if the frequency is providing its interested MBMS services by acquiring MCCHs. However the MBMS services which are indicated by SAIs in system information could be temporarily suspended on the frequency. Without acquiring MCCHs, UE is not able to know the suspension and resumption of MBMS services. As such, the UE behaviors need to be clarified upon the suspension and the resumption of MBMS services.

In terms of IDLE UE, UE may prioritize a MBMS frequency according to the SAIs provided in system information. If UE interested MBMS services is suspended, UE may take the following actions:

Alt1: UE still prioritizes and camps on its interested MBMS frequency even though its interested MBMS services are suspended. 

Alt2: UE changes the priority of the MBMS frequency and reselects to other frequencies.

UE’s interested MBMS services may be resumed shortly. If UE changes its MBMS interest upon the suspension of the MBMS services and reselects to other frequencies by using normal frequency priorities, UE may miss the resumption of the MBMS services. This kind of behaviors may not fulfill users’ real MBMS interests. In order to receive its interested MBMS service from its interested MBMS frequency upon the resumption of its interested MBMS services, UE may still need to monitor the MCCHs of its interested MBMS frequency. While IDLE UE camps on its interested MBMS frequency during the suspension of its interested MBMS services, the mechanism of monitoring MCCHs on its interested MBMS frequency could be considered, in order to minimize the cost of UE, such as power consumption. From our understandings, the mechanisms which are used to monitoring MCCHs to reduce costs can be left to UE implementation, and does not need to be standardized.

In terms of CONNECTED UE, UE may indicate its interested MBMS frequencies with the support of assistance information, by sending MBMSInterestIndication message to eNB. Depending on the UE interests, eNB may configure UE’s serving cells, so as to ensure the reception of both MBMS and unicast services. With the eNB’s configuration, CONNECTED UE can receive its interested MBMS services accordingly. However the suspension of MBMS services may cause the interruption of the reception of UE’s interested MBMS service. In order to receiving its interested MBMS service upon the resumption of MBMS services, we think that it is feasible for UE not to change its interested MBMS frequencies, and to keep monitoring the MCCH of its interested frequency, upon the suspension of MBMS services. Additionally, monitoring MCCHs can be left to UE implementation.
Proposal 4: Upon MBMS service suspension, IDLE/CONNECTED UE may not change its MBMS interests, and may monitor the MCCHs of its interested frequencies.
Proposal 5: The mechanisms introduced to monitor MCCHs can be left to UE implementation.

3. Conclusion
With the support of assistance information from the RAN and the USD, UE can indicate its MBMS interest accordingly. The assistance information also raises new issues which need to be solved. According to the analysis written above, we have the following proposals:
Proposal 1: It is proposed to place the SAIs of current cell in SIB13, and to place SAIs of neighbor frequencies in SIB5.

Proposal 2: RAN2 sends a liaison to RAN3 on the assistance information needed.

Proposal 3: Considering the duration of MBMS services, the timing of indicating UE’s MBMS interests can be left to UE implementation.
Proposal 4: Upon MBMS service suspension, IDLE/CONNECTED UE may not change its MBMS interests, and may monitor the MCCHs of its interested frequencies.
Proposal 5: The mechanisms introduced to monitor MCCHs can be left to UE implementation.
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