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1 Introduction
In RAN2#77BIS, the following agreement has been achieved in the last meeting.
	-          If the MBMS SAIs are provided in SI, the UE interested in a MBMS service is only allowed to prioritize other frequencies and indicate interest based on this information.

-          A new SIB is to be used for transmission of SAIs information. The new SIB acquisition follows similar to SIB13 acquisition procedure.


In this paper, we consider some further enhancements for UE on searching interested MBMS services and reading MCCHs, by broadcasting the binding relationship between MBSFN and SAI of the current cell through the new SIB, which is introduced to carry MBMS assistance information. 

2 Discussion

2.1. Enhancements and Scenarios 
According to the above agreements achieved in previous meetings, the SAIs of current cell and neighbour frequencies are provided in a new SIB. Firstly, UE can indicate its MBMS interest by prioritizing MBMS frequency or reporting MBMSInterestIndication message, by utilizing the MBMS assistance information from both the USD and the MBMS new SIB. Secondly, UE will reselect or be handed off to the interested MBMS cell/frequency. Thirdly, UE needs to read the MCCH of each MBSFN from the interested MBMS cell/frequency. Here, we consider some enhancement points while reading or monitoring MCCHs. The proposed enhancement is to provide the relationship between MBSFN and SAI of the current camping cell through the MBMS new SIB, such as:

{ (sai1, sai2),  (sai3, sai4)}. The first SAI list can correspond to the first MBSFN ordered in SIB13 and so on [3].
Scenario 1: UE reads MCCHs to receive interested MBMS services.
Observation 1: Without knowing which MBSFN area is providing the interested MBMS services, UE needs to read the MCCH of each MBSFN of the target cell until it finds the interested service. 

Scenario 2: UE monitors MCCHs while its interested MBMS services are not provided.
Scenario 2.1: UE monitors the MCCHs of a cell where the interested MBMS service is about to be launched.

Scenario 2.2: UE monitors the MCCHs of a cell where the interested MBMS service is suspended.

According to the agreement in RAN2#77BIS, “We clarify that the UE is allowed to prioritize the MBMS frequency based on SAI in SI (during a session it is interested to receive) even though the concerned session may not be provided by MBSFN.” As such, UE, which is prioritizing the MBMS frequency and waiting for the provisioning/resumption of its interested MBMS services, needs to monitor the update of MCCHs of the cell. The detailed analysis of MBMS service suspension and resumption can be found in [1].
Observation 2: Without knowing which MBSFN is going to provide the interested MBMS services, UE needs to monitor the MCCH update of all MBSFN areas of the target cell.
If the new SIB provides the relationship between MBSFN and SAI of the current cell, then UE will be able to know exactly which MBSFN it is interested in, and only read the MCCHs of its interested MBSFNs and monitor the update of the MCCHs of its interested MBSFNs. Then, the effort of reading or monitoring MCCHs by UE will be reduced.
Proposal: It is proposed to broadcast the relationship between MBSFN area and SAI through the new SIB carrying MBMS assistance information, i.e., for a specific cell, an SA belongs to only one MBSFN area. 
2.2. The relationship among SA, MBSFN area and cell
In TS 36.300 section 15 [4], one Service area (SA) covers multiple MBSFN areas as the figure below.
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Seen as the following figure, in a certain SA, if one cell (e.g., cell 3) simultaneously belongs to more than one MBSFN area (e.g., MBSFN 1 and MBSFN 2), it means that a certain MBMS service from a specific SA will be transmitted in multiple copies in different MBSFN areas. 
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The above scenario should be avoided because it will bring unnecessary resource consumption and bring UE action confusing. So a practical MBMS deployment should be defined as the below figure.
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Observation 3: A cell can belong to multiple MBSFN areas. A cell can also belong to multiple SA. For a specific cell, an SA belongs to only one MBSFN area. 
Meanwhile, in current TS 36.433 specification [5], the relationship among SA, MBSFN area and cell is set up by M2 setup procededure. In current system, eNB already has the relationship information which can be simple broadcast without modifying any RAN3 specification. Further analysis on the relationship can be found in [2].
As mentioned above, the SAIs of the current cell can be grouped for each MBSFN. There will be no more extra signalling added while introducing such relationship. Because both MBSFN and SAI are semi-statically managed, and the relationship between MBSFN and SAI is also semi-static, then the update of the relationship will be semi-static as well.  Thus, we have the following observation:
Observation 4: The extra overhead introduced by indicating the relationship between MBSFN area and SAI is minimal.

3 Conclusion

In this contribution, we propose a solution which can improve UE behaviours while reading or monitoring MCCHs. Observation 1 & 2 discusses the issues in current network. Observation 3 - 6 describes the relationship amongst SA, MBSFN area and cell.
Observation 1: Without knowing which MBSFN area is providing the interested MBMS services, UE needs to read the MCCH of each MBSFN of the target cell until it finds the interested service. 

Observation 2: Without knowing which MBSFN is going to provide the interested MBMS services, UE needs to monitor the MCCH update of all MBSFN areas of the target cell.

Observation 3: A cell can belong to multiple MBSFN areas. A cell can also belong to multiple SA. For a specific cell, an SA belongs to only one MBSFN area.
Observation 4: The extra overhead introduced by indicating the relationship between MBSFN area and SAI is minimal.
According to the analysis given above, the proposed enhancement on assistance information can improve UE behaviours and introduce only a little complexity to the system.
Proposal: It is proposed to broadcast the relationship between MBSFN area and SAI through the new SIB carrying MBMS assistance information, i.e., for a specific cell, an SA belongs to only one MBSFN area. 
If the above proposal is agreed, then corresponding CRs (R2-123408 for Stage 2 and R2-123410 for Stage 3) can be further discussed.
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