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1. Introduction

One of the primary objectives of the Rel-11 eMBMS WI [1] is to provide continuity for MBMS services.  In particular, UE’s selection/reselection procedure in idle mode may need enhancements to enable the UE to continue to receive MBMS services.  This document discusses the idle mode procedures as the UE moves between MBMS capable cells and CSG cells including the need to provide the UE to be provided with MBMS assistance information. 
2. Discussion
In some scenarios MBMS services are provisioned on in some MBSFN areas but not in all areas.  CSG cells are areas where MBMS services are not broadcasted.  If the member-UE is near the boundary edge between an MBMS capable cell and a CSG cell and if the member-UE has reselected to the CSG cell MBMS service, continuity may be impacted since the services are not provided on the reselected cell.  If the member-UE remains in the current cell within the MBSFN area, MBMS service may be continued, without interruption, when the CSG cell operates on a different frequency than the MBMS capable cell.  Based on the RAN2 agreement from the previous meeting it was decided that “the UE which is interested to receive MBMS service(s) makes the MBMS frequency highest priority when it intends to receive the MBMS service and a session is already available or about to start via MBSFN”. We believe this agreement is also applicable with respect to CSG cells.  Therefore, if a member-UE is interested in MBMS service and a member UE detects a suitable CSG cell, it shall consider the MBMS frequency as the highest priority frequency for reselection which. This means the member-UE will not reselect to the CSG cell.  
Proposal 1: 
If the member-UE is interested in receiving MBMS service over PTM, the member-UE should make the MBMS frequency as the highest priority frequency for reselection.
The reselection procedure discussed above is useful for reselection between cells (MBMS capable cell and CSG cell) operating on different frequencies.  However, it is also necessary to consider whether similar changes should be applied to the cell reselection procedure for a CSG cell on a serving frequency.  If the UE is interested in MBMS service, or is about to start receiving MBMS service and the reselection rule were changed such that the UE places the MBMS capable cell as a higher ranked cell than a CSG cell, the UE could potentially loose coverage from the MBMS capable cell due to the interference from the CSG cell. If a UE has requested, but has not yet begun, MBMS service, and the reselection rule were changed so the UE ranks the MBMS capable cell higher than a CSG cell, interference from the CSG cell could cause the UE to lose service from the MBMS capable cell. Therefore, it is reasonable to assume that a CSG cell of the same frequency will be the UE’s highest priority cell to. A Unicast connection may be used in the CSG cell in order for the UE to continue to receive MBMS services.  


[image: image1.emf]MBMS capable cell

(Freq 1) 

UE

CSG cell (Freq 1) 

Figure 1: Reselection between MBMS capable and CSG cell of 

the same frequency

Reselect to CSG cell 

(no coverage loss)

UE

Stay on MBMS capable cell 

(possible coverage loss)


Proposal 2:
For intra-frequency reselection, if the UE detects a suitable CSG cell on the same frequency, it shall reselect to this cell, and the UE may continue to receive MBMS services via Unicast connection.
As mentioned earlier, a member-UE camped on a CSG cell can continue to receive MBMS service via Unicast connection.  Since the CSG cell does not support MBMS it will not have MBMS service information (e.g., start time) or MBMS change notification available to the UE.  In our view, MBMS service continuity needs all MBMS assistance information to be readily available to the UE even when the UE is camped on a CSG cell.
For MBMS service continuity RAN2 has previously agreed in [2] that the UE must be provided the following sets of information related to the MBMS user service at a minimum:

a)
The TMGI identifying the service and

b)
The session start time of the service and

c)
The availability information of the service in the form of; 

c1) Frequency channel(s) delivering the service and 

c2) Geographical area where the service is provided
The need for MBMS assistance information to support service continuity is the same regardless if the UE is camped on a CSG cell or on a macro/pico cell. 

Proposal 3:
To support MBMS service continuity while the UE is camped on a CSG cell, the UE must be able to obtain a minimum set of information related to MBMS user service no different than for a UE camped on a macro/pico cell.
From a UE complexity point of view, it would be beneficial to have the same solution for macro/pico cells as for CSG cells.  The main challenge in providing assistance information to a CSG cell is twofold: the CSG cell is a non-MBMS capable cell; the CSG cell may not have X2 interfaces to other nodes.  Providing assistance information to a non-MBMS capable CSG cell should not be an issue since non-MBMS capable macro cells will also need to provide assistance information.  The lack of an X2 interface may be of a greater concern. There is already an approved study item in RAN3 [3] where one of the objectives is to evaluate the benefit of supporting Enhanced eNB to HeNB mobility (and vice versa). The implication is that X2 interface may be supported in Rel-11. 

We see three solutions to provide assistance information to the UE 
· Option 1: A solution where the assistance information is announced at the application/service layer (e.g. ESG)
· Option 2: The assistance information could also be provided by the RAN.
· Option 3: Leave it up to the UE to obtain assistance information from neighbour frequencies.
For Option 1, the ESG would needs to provide frequency information since the UE is not aware of the frequency information associated with a particular service.  Although, the ESG could provide coarse session timing information for MBMS services, it cannot reflect dynamic changes in session start time in case a particular service is restarted, for example, due to the result of counting.  

With Option 2, RAN level information, such as the frequency of MBMS bearing carriers could be broadcasted, for example, in a SIB message. This information can be received by and benefit UEs in RRC Connected and Idle modes.  Additionally, a list of MBMS services about to start MBMS services in neighboring cells can also be broadcasted in the CSG cell. It is FFS whether such assistance information for CSG cells will require X2 interface, or if this can be configured by the NW through OAM since the frequency information could be semi-statically configured. 

With Option 3, UEs would have to do all the work on their own.  UEs interested in MBMS services would need to read SIB1, SIB13 and MCCH on frequencies of neighbor cells thereby requiring increased UE complexity.  However, if the frequency information is available on all neighboring cells (i.e., Option 2 is adopted for only macro/pico cells), the UE would at least be limited to searching on one frequency of a neighbor cell. 

Among the 3 options, our preference is Option 2.  Although Option 1 can provide sufficient assistance information, it relies on the need to associate RAN information, i.e., frequency information, at the application layer.  Without the frequency information, Option 1 is of little benefit to the UE.  Option 3 has the least impact to the system since it is left up to UE implementation.  However, option 3 isn’t providing any assistance information to the UE so the benefit is very limited.  
Proposal 4:
For UEs camped on a CSG cells the assistance information should be provided by the RAN.
3. Conclusion
This contribution discussed the need to modify the UE’s reselection procedure while in idle mode to support MBMS service continuity.   For intra-frequency reselection, no changes to the current reselection procedure are necessary and the. The UE could continue receiving MBMS service via Unicast connection.  Finally, it is also proposed that UEs camped on a CSG cell will be provided with MBMS assistance information.
Proposal 1:
If the member-UE is interested in receiving MBMS service over PTM, the member-UE should make the MBMS frequency as the highest priority frequency for reselection.

Proposal 2:
For intra-frequency reselection, if the UE detects a suitable CSG cell on the same frequency, it shall reselect to this cell and the UE may continue to receive MBMS services via Unicast connection.  

Proposal 3:
To support MBMS service continuity while the UE is camped on a CSG cell, the UE must be able to obtain a minimum set of information related to MBMS user service no different than for a UE camped on a macro/pico cell.

Proposal 4:    For UEs camped on a CSG cells the assistance information should be provided by the RAN.
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