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1 Introduction 

At the RAN2#39 meeting the actions in the RAN has been discussed upon the reception of a SESSION START at the RNC. The current understanding in RAN2 has been send to SA2 in [1]. This contribution discusses further aspects and consequences of the system behaviour in the RAN in more detail, e.g. Uu procedures, UE behaviour and mobility.

2 RAN System Behaviour
According to the current assumption (see [1]) the following three phases of the system behaviour can be identified where the relevant actions in an RNS are described if a SESSION START message for an MBMS service is received at an RNC: 

A) After reception of a SESSION START message on Iu the RNC checks if it controls cells that belong to the indicated multicast area.
B) If yes, inform the UEs in all cells of the RNS that belong to the multicast area about an upcoming session and trigger counting with an MBMS notification on Uu. Establish either a p-t-m or a p-t-p bearer depending on the number of UEs in the cell.

C) All cells in the RNS periodically broadcast MBMS service information on Uu about all supported MBMS services (IDs) in order to support mobility, even in cells of the RNS where no UE is present.

However, the assumption on the actions in phase C is not quite reflected in the current stage 2 for MBMS and relies on the fact, that the CN has knowledge about the presence of joined UEs in an RNS. It is assumed that the CN can somehow control the resource usage and the signalling load in the cells of the RNS by specifically deciding to which RNC a SESSION START message is send. However, with such a concept the RNC is not able to individually control and optimize the resource utilization per cell.
For example, there could be a situation where just one UE, registered within a Routing Area controlled by an SGSN with only one activated MBMS service is present in a cell of that RA and a high number of MBMS services are potentially available. In such a case a high signalling load would be generated on the air interface when information about all possible MBMS services (IDs) is periodically broadcast also in all other cells. This obviously cannot be tolerated.
In order to save radio resources, it is proposed that the RNC has some means to control the signalling load in its cells individually. This can be achived by limiting periodical signalling to a minimum (see phase C above). Therefore, it is proposed to limit the periodical broadcast of MBMS service information only to those cells in the RNS where an MBMS radio bearer (p-t-m) is established. 
This approach is reflected in the following system behaviour:

A) After reception of a SESSION START message on Iu the RNC checks if it controls cells that belong to the indicated multicast area.

B) If yes, inform the UEs in all cells of the RNS that belong to the multicast area about an upcoming session and trigger counting with an MBMS notification on Uu. Establish either a p-t-m or a p-t-p bearer depending on the number of UEs in the cell.

C) Periodically send MBMS radio bearer information on Uu in the cells of an RNS where a session of an MBMS service (ID) is ongoing and an MBMS radio bearer (p-t-m) is established.

3 Support of Mobility and UE Behaviour
The proposed mechanism can also efficiently handle all possible mobility cases, even without periodically broadcasting MBMS service information about all supported MBMS services. According to this approach mobility is based on the following principles :

1. Idle, CELL/URA_PCH and CELL_FACH UEs reselect their serving cell based on radio conditions and the information that the cell supports MBMS (an MCCH is configured which is indicated on BCCH). The mobility of CELL_DCH UEs is controlled by the SRNC (soft-handover).
2. If an idle mode UE receives MBMS service data via p-t-m in the old cell and moves to a new cell during the session and no MBMS radio bearer information has been received during a configured time period, because no MBMS radio bearer is established or the service is provided via p-t-p, then an idle mode UE needs to send an indication in the new cell about its joined MBMS services. CELL/URA_PCH and CELL_FACH UEs can rely on the existing mobility procedures and the MBMS Attach/Detach procedures on Iur.
3. If an idle mode UE receives no MBMS service data between sessions and moves to a new cell the UE waits for the next MBMS notification. If no notification for joined MBMS services has been received during a configured time period, then an idle mode UE needs to send an indication in the new cell about its joined services. CELL/URA_PCH and CELL_FACH UEs can rely on the existing mobility procedures and the MBMS Attach/Detach procedures on Iur.
4. If a CELL_DCH UE receives MBMS service data via p-t-p and is in softhandover during the session, then the SRNC transmits the whole session via p-t-p. After the session the SRNC will likely transfer the UE to a state different to CELL_DCH and then the UE selects its serving cell according to principle 1.
4 Uu Procedures
MBMS Service Information vs. MBMS Radio Bearer Information
It has already explained that the periodical transmission of information of all potential available MBMS services (IDs) in all cells of an RNS supports mobility, but can also waste radio resources. The periodical broadcast of MBMS service information is described in phase C of the currently assumed system behaviour. The MBMS service information procedure that conveys this information is defined in the stage 2.

In order to overcome the drawback of the current system concept an alternative approach has been proposed. Here, periodical transmission of MBMS information is limited to cells of an RNS where an MBMS session is ongoing and an MBMS radio bearer (p-t-m) is established. This behaviour is described in phase C of the modified system concept. It is assumed that the periodical transmission of the MBMS radio bearer information is well suited to efficiently support mobility, the periodicity is configurable. The MBMS radio bearer information procedure is defined in stage 2. In the alternative approach the MBMS service information procedure is not needed.
MBMS Notification

It is commonly understood the in system phase B an MBMS notification is initiated in order to inform UEs in the cell about the start of a session MBMS of an MBMS service (IDs) and to trigger counting. 
In addition, it is obvious that the MBMS notification procedure can also be periodically triggered by the CRNC to inform the UEs about all potential available MBMS services (IDs) the cell, the periodicity is configurable.
The MBMS notification procedure has already been agreed at the RAN2#34 meeting, but it has never included in the stage 2. The MBMS notification procedure can be defined as following:

[image: image1.wmf] 

UE

 

C

RNC

 

MBMS NOTIFICATION 

 


Figure 1: MBMS Notification signalling flow.

This signalling flow is applicable to UEs in PMM IDLE and CONNECTED mode.
The purpose of this signalling flow is for the RNC to inform the UEs about the start of a session for a specific MBMS service in a cell. Apart from this trigger condition it is implementation specific to send the MBMS NOTIFICATION message, e.g. it can be periodically transmitted to inform UEs of all MBMS services available in one cell in order to support mobility in the MBMS service, the periodicity is configurable.
The MBMS NOTIFICATION message contains the MBMS service ID(s), an RRC Connection Establishment Indicator and an RACH Access Probability Factor in order to control the load on the RACH. An RRC idle mode UE initiates an RRC connection establishment procedure if the received messages contained an RRC Connection Establishment Indicator by taking the RACH Access Probability Factor into account. RRC connected mode UEs do not respond to an MBMS NOTIFICATION message.
5 Conclusion
It has been shown that the current system behaviour has drawbacks regarding the utilization of radio resources. An alternative system concept has been proposed that allows the RNC a better control of the MBMS signalling traffic in individual cells. A key aspect of this approach is that the broadcast of periodical MBMS information is limited to cells where an MBMS radio bearer is established. In order to reflect this concept the currently defined Uu procedures and the UE behaviour for mobility in TS 25.346 have been modified. It is proposed to agree on the changes as shown in the annex.

6 References
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Annex
8.2 MBMS Uu Signalling Flows
8.2.2
MBMS Notification
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Figure 1: MBMS Notification signalling flow.

This signalling flow is applicable to UEs in PMM IDLE and CONNECTED mode.
The purpose of this signalling flow is for the RNC to inform the UEs about the start of a session for a specific MBMS service in a cell. Apart from this trigger condition it is implementation specific to send the MBMS NOTIFICATION message, e.g. it can be periodically transmitted to inform UEs of all MBMS services available in one cell in order to support mobility in the MBMS service, the periodicity is configurable.
The MBMS NOTIFICATION message contains MBMS service ID(s), an RRC Connection Establishment Indicator and an RACH Access Probability Factor in order to control the load on the RACH. An RRC idle mode UE initiates an RRC connection establishment procedure if the received messages contained an RRC Connection Establishment Indicator by taking the RACH Access Probability Factor into account. RRC connected mode UEs do not respond to an MBMS NOTIFICATION message.

8.2.3
MBMS Radio Bearer Information
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Figure 24: MBMS radio bearer information signalling flow
This signalling flow is applicable for handling MBMS to UEs in IDLE and PMM CONNECTED mode. 
The purpose of the signalling flow is for the RNC to inform UE(s) regarding the MTCH radio bearer information. MBMS RADIO BEARER INFORMATION is only available for p-t-m transmission. The MBMS RADIO BEARER INFORMATION message shall be transmitted periodically to support mobility in the MBMS service, the periodicity is configurable.
MBMS RADIO BEARER INFORMATION includes MBMS Service Id, MBMS UTRAN Cell Group Identifier, logical channel, transport channel and physical channel information per MBMS service. An MBMS UTRAN Cell Group Identifier is used to indicate to UEs which MBMS Cell Group the cell pertains to. More information may be included in MBMS RADIO BEARER INFORMATION. [FFS]

10.2.1
RRC idle mode

Idle mode UE shall:

-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH; 
-
if the UE has received MBMS data in the old cell:


-
receive and act on the MBMS RADIO BEARER INFORMATION message;
-
if the MBMS RADIO BEARER INFORMATION message contains the interested MBMS service–id:


-
configure the MBMS radio bearer and listen to the MTCH;

-
else:

-
if the UE has not received an MBMS RADIO BEARER INFORMATION message during a configured time period:
-
initiate an RRC connection establishment procedure and indicate the joined MBMS services.
-
else:
-
receive and act on the MBMS NOTIFICATION message;

-
if the UE has not received an MBMS NOTIFICATION message during a configured time period:

-
initiate an RRC connection establishment procedure and indicate the joined MBMS services.
-



10.2.2
URA_PCH State

URA_PCH state UE shall:

-
perform URA update procedure if needed;

-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH;
-
if the UE has received MBMS data in the old cell:
-
receive and act on the MBMS RADIO BEARER INFORMATION message;
-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id:


-
configure the MBMS radio bearer and listen to the MTCH;

-
else:
-
if the UE has not received an MBMS RADIO BEARER INFORMATION message during a configured time period:
-
initiate an cell update procedure.
-
else:

-
receive and act on the MBMS NOTIFICATION message;

-
if the UE has not received an MBMS NOTIFICATION message during a configured time period:

-
initiate an cell update procedure.



10.2.3
CELL_PCH

CELL_PCH state UE shall:

-
perform cell update procedure;

-
if cell update confirm message contains MBMS radio bearer information:

-
listen to the MBMS radio bearer;

-
else:

-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH;
-
if the UE has received MBMS data in the old cell:

-
receive and act on the MBMS RADIO BEARER INFORMATION message;
-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id;


-
configure the MBMS radio bearer and listen to the MTCH.


-
else:

-
receive and act on the MBMS NOTIFICATION message.
-



10.2.4
CELL_FACH

CELL_FACH state UE shall, depending on UE capability:

-
perform cell update procedure

-
if cell update confirm message contains MBMS radio bearer information:

-
listen to the MBMS radio bearer;

-
else:

-
if BCCH contains information regarding the MCCH in the new cell:

-
listen to the MCCH;
-
if the UE has received MBMS data in the old cell:

-
receive and act on the MBMS RADIO BEARER INFORMATION message;
-
if MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id;


-
configure the MBMS radio bearer and listen to the MTCH.
-
else:

-
receive and act on the MBMS NOTIFICATION message.
-


10.2.5
CELL_DCH State

CELL_DCH state UE shall:

-
act on the RRC message received on DCCH in handover.
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