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1 Introduction

In the current version of the TS 23.246 [1], when the SGSN sends a Session Start Request to the RNC, the inclusion of the list of RAs which contains at least one PMM-IDLE UE that has activated the MBMS bearer service, is optional. 

This contribution studies some impacts of this optionality, in particular

· the impact on radio resource savings

· the impact in case of Iu Flex
· the impact in case of MOCN network sharing case
It evaluates the additional features for the SGSN and compares them to the additional features in the RNC.

It concludes that it is beneficial to mandate the inclusion of the list of RAs in the MBMS Session Request message. 
2 Discussion

2.1 Impact on radio resource savings

Via the UE Linking over Iu, the RNC knows whether a UE in PMM-CONNECTED mode is involved in a MBMS Service or not. It also knows the cells or URA the UE is involved in.

However, the RNC does not know whether a UE in PMM-IDLE mode is involved in a MBMS Service or not, unless the SGSN provides the list of RAs where there is at least one PMM-IDLE UE that has activated the service.

In the case the SGSN does not provide this list of RAs, it is impossible for the RNC to know which cells are involved in the MBMS Service and consequently will be obliged to broadcast 
at least MICH and MCCH channels in all the cells of the Multicast Area. And the Multicast Area could be the entire RNC. 

Indeed, 

1) The MCCH channel is used to broadcast control information to the UEs that have joined a MBMS Service. The critical information is made up of the MBMS SYSTEM INFORMATION,  MBMS NEIGHBOURING CELL INFORMATION, MBMS SERVICE INFORMATION and MBMS RADIO BEARER INFORMATION. The non-critical information corresponds to the MBMS ACCESS INFORMATION. The entire MCCH information will be transmitted periodically based on a "repetition period". 

2) The MBMS notification mechanism is used to inform UEs of an upcoming change in critical MCCH information. Notifications are based on service groups. The MBMS notification indicators are sent on an MBMS specific PICH, called the MICH.  A single MICH frame is able to carry indications for every service-group.

Upon detecting the MBMS notification indication for a service group, UEs interested in a service corresponding to this group shall start reading the MCCH; whatever their mode (PMM-IDLE or PMM-CONNECTED).

In RAN2 contributions from several companies [2]

 REF _Ref84324566 \r \h 
[3]

 REF _Ref84324568 \r \h 
[4], it has been estimated that a signalling overhead in the order of 5% (up to 10%) of the MBMS user data load for a realistic MBMS service scenario, assuming a 64 kbps S-CCPCH. 

Moreover, the MCCH is a common channel mapped on FACH, thus without power control loop, and this makes the transmission power more important than for a point-to-point call with a user which uses a DCH, thus with soft handover and power control. This depends on the radio environment but is estimated to 3 dB at a speed of 3 km/h (i.e. a ratio of 2). 

Considering that there would be several MBMS Services in a cell, the total signalling load may be actually significant. (equivalent to one video telephony 64 kbps call or about 10 speech calls with 5 MBMS Services : 5 MBMS services x 10% x 2).
Therefore, having the List of RAs as mandatory in the MBMS SESSION START message would significantly participate in saving radio resources. 

2.2 Impact in case of Iu Flex

In case of Iu Flex, i.e. when several SGSNs of the same PLMN are connected to the same RNC, the RNC would receive MBMS SESSION START from one or more SGSNs. 

Even if all SGSNs but one send the list of RAs in the MBMS SESSION START, the RNC would not be able to take into account these lists of RAs only because one SGSN has not implemented the option. Hence, the RNC will be obliged to broadcast MICH and MCCH on all the cells of the Multicast Area, even if there is no UEs interested in the service. 

2.3 Impact in case of MOCN Network Sharing 

In case of MOCN (Multi Operator Core Network), a similar situation would occur. If one SGSN from only one Core Network operator does not implement the RA List in MBMS SESSION REQUEST, the RNC is obliged to consider that there could be some UEs in PMM-IDLE mode in any cell, thus to send MICH and MCCH in all the cells of the Multicast Area. 

For a similar MBMS service for several Core Network operators, the UTRAN Operator will spend more radio resources for one Operator than for the others. This would make complex to handle in the RNC, and may result in billing issues in addition to the radio resource waste.
2.4 Development in the SGSN

This section discusses the impacts of implementing the RA List feature in the SGSN. 

Existing features for the support of MBMS:

When the UE joins to a MBMS Service, the SGSN is anyhow obliged to create a MBMS Service Context if none exists because it must setup a GTP Tunnel with the GGSN. The MBMS Service Context is removed when the last UE joined to this service has left. So, the link between the UE MBMS PDP Context and the MBMS Service Context is already there.

Additional feature for the support of RA List:

There is no new table to implement. It is only required to implement an algorithm that is triggered at Session Start, which consists in scanning the list of joined UEs for this MBMS Service and get their RA if they are in idle mode. This requires some processing but this is not an issue since the MBMS Session Start is a non time-critical message; indeed the data flow will start with some delay. 

3 Proposal

It is proposed to mandate the inclusion of the list of RAs which contains at least one PMM-IDLE UE that has activated the MBMS bearer service. 
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