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1. Introduction

This contribution discusses the MBMS Multicast area where CRNC starts MBMS Notification. From the radio point of view, MBMS notification should be send only in the cells of MBMS Multicast area where it is known that some UEs are located. 

Note that same paper is submitted to RAN3 in R3-040123.

2. Discussion 

2.1 UE location in Session Start

Connected mode UEs

When the UE is in connected mode, the SRNC knows UE location in cell/URA level.  With the help of UE Linking, CRNC can make a connection between the UE location and UE’s MBMS Services and include UE into the MBMS Service Context. By collecting all the UEs from the context, CRNC knows the area (cells + URAs), where it has to send MBMS Notification. 

Idle mode UEs

When UE is in Idle mode, its location is known in RA level, but since this information is only known in SGSN, RNC cannot optimise the MBMS Notification based on that useful information. Thus, currently RNC has to start MBMS notification in every cell in MBMS Multicast area and because of this kind of limitation it is proposed that RA information is delivered also to RNC. It is especially useful when one MBMS Multicast area is consisted of multiple RAs. In that case when Session is starting, SGSN has to include the RA information into the Session start message and then RNC knows to which RAs it has to send the MBMS notification. The list of RAs where RNC should send MBMS notification is named for simplicity as Notification Area.
In the Figure 1 below is illustrated one simple case where MBMS Multicast area includes cells from RA1 and RA2. For the simplicity only one UE is located in the Multicast area and UE is located in the RA1. 
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Figure 1 Sending MBMS notification inside MBMS Multicast area

When SGSN receives the Sessions Start message, it has to gather the information about the joined UEs. SGNS notices that one UE is located in RA1 under the particular RNC as presented in the Figure 1. Then SGSN includes the RA information, i.e. the notification area to the Session Start message and sends it to the RNC. 

After receiving the Session start, the RNC has to create MBMS Service Context, if it does not already exist. In the example, context is created and the RNC looks from the database what cells are included into the MBMS Multicast area and also looks the cells, which belong to the RA1. The MBMS Notification is send only to cells belonging both to the MBMS Multicast area and RA1. The area in the Figure 1 is highlighted in blue.

Connected mode and Idle mode UEs

When MBMS Session is starting, most likely some UEs are in connected and some UEs are in idle mode. When the RNC is starting to send MBMS Notification, it has to take into account all the cells, URAs and RAs where it knows some UEs are located. 

2.2 UE location during the Session

When the session is ongoing, the connected mode UE location is updated via the Cell/URA Update procedure directly to the SRNC, which can immediately calculate the new area where MBMS Notification is to be sent. 

On the other hand, when the UE is in Idle mode, the location is updated directly to the SGSN via the Routing Area Update procedure. During that procedure UE is in connected mode, but as the RNC is not aware of UEs MBMS Service, RNC cannot use that information to calculate new are where MBMS Notification is to be sent. Also if MBMS is the UE’s only service, the UE may go back to Idle mode, and it’s location in again known in RA level. 

When the SGNS knows that UE location is changed, and if the cells where MBMS notification was send was based on the RA information, the RNC information has to be updated. For this purpose there is a need for a new procedure, since currently there isn’t any service context specific procedures defined to be transmitted during the MBMS session.

In the below is one simple example scenario which clarifies the reason for new procedure. In the Figure 2 there is only one UE is located in MBMS Multicast area and is currently in RA1. The UE changes the cell and at the same time the RA changes from RA1 to RA2 and UE detects that it has to make Routing Area Update. 
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Figure 2 MBMS Multicast area and MBMS notification after session update

After the SGSN received the RA Update and it notices that UE Linking is not done for this UE, SGSN has to inform RNC about the changed RA. In the picture new procedure is named as Session Update and after receiving this procedure, RNC calculates the cells where MBMS notification is to be send. In the Figure 2, this new area is highlighted in blue.

3. Conclusion

It is proposed to discuss the rules to determine the cells where MBMS Notification is send. Furthermore, it is proposed to discuss new Session update procedure, to enable the radio resource savings. In the below are the proposed update to TS25.346.
[+++ First Next Modified section+++ ]
8.1
MBMS RNC Signalling Flows

8.1.1
MBMS Session Start procedure
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Figure 3: MBMS Session Start procedure. Successful operation.

The MBMS Session Start procedure is initiated by the CN when an MBMS Session is started.  The MBMS SESSION START REQUEST is typically sent by a CN node to RNCs hosting at least one UE that has joined the MBMS Service (in case of Iu flex the RNC may receive more than one MBMS SESSION START REQUEST message).

The MBMS SESSION START REQUEST contains the MBMS Service Id, the MBMS Session Attributes (MBMS Multicast Area Information, QoS parameters, Notification area(s),…) The Multicast/Broadcast Multicast Area Information could include MBMS Service Areas where UEs have to be tracked (counted), and/or a MBMS Service Areas where this is not required. 
MBMS Session Start procedure also provides the MBMS Iu Data Bearer Establishment functionality. If the RNC cannot provide resources at all the RNC shall inform the CN accordingly. In case of Iu flex the RNC shall not establish more than one MBMS Iu bearer for a certain service towards a pool area and shall inform the respective CN nodes accordingly.

[+++ Next Modified section+++ ]

8.1.x
MBMS Session Update procedure
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Figure 4: MBMS Session Update procedure. Successful operation.

The MBMS Session Update procedure is initiated by the CN when an MBMS Session is ongoing and SGSN notices that there is a need to update the notification area. The MBMS SESSION UPDATE REQUEST contains the MBMS Service Id, MBMS Multicast Area Information, Notification area(s),…)
After RNC has updated the Notification area(s), it replies with the MBMS SESSION UPDATE RESPONSE message.
[+++ End of Modified sections+++ ]
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