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1. Introduction

The purpose of this document is to highlight some of the mobility issues within the RAN and CN for MBMS.    Specifically, paging delay/identity and handling of users that are in PMM-idle state will need to be studied.

It is desirable, for example for battery power saving, to support MBMS for users that are in URA_PCH or CELL_PCH state.   Hence, it will be required to notify users of the start of a multicast burst and support paging in MBMS for registered members of the multicast group.    Paging delay and paging identity issues will need to be studied in order to facilitate an efficient mechanism to notify members of a multicast group of impending data delivery. 

In addition, since UEs could be in PMM idle (not Iu connected), CN originated paging may need to be supported. 

The need for this paging depends on the multicast traffic characteristics.  If for example, a continuous stream is expected from activation to de-activation, paging may not be required.  If on the other hand, the stream contains long idle periods when there is no data sent, PMM idle/URA-PCH states will need to be supported.  Guidance is sought on the nature of multicast stream.

Users may need to be notified of the start of a multicast session for network initiated multicast sessions.  Since users could be in different mobility states, paging will be necessary at least for some users.  Paging may be used as notification even for cell connected users.

2. Possible Solutions for MBMS mobility
As stated above, MBMS users may be in different mobility states such as URA-PCH or PMM idle before the start of a multicast session or during an idle period within a multicast session.  Paging will be required to move MBMS users to a cell connected mobility state and is expected to originate in the SGSN for PMM idle users and in the RNC for URA-PCH users.   

Handling different mobility states for multicast users introduces a couple of issues: 

1) Paging delay

2) Handling of users in PMM-idle state

3) Paging identify

Depending on the mobility state, the delay in moving users to cell connected state could vary from few milliseconds to a few seconds.  This variation in delay can be handled in several ways:

1) BM-SC initiated explicit notification messages in advance with sufficient time before sending data

Explicit signalling can be seen as cleaner solution.Such notification would be required before the start of a multicast session and before a data burst after a short idle period.  While it is more signalling intensive, notification at the start of a network initiated multicast session can be used to set up resources etc., verification of user subscription etc. 

Where notification is used to trigger paging after an idle period, the network should take care not to move users out of cell connected states between the end of a burst and a expected notification.  Hence it would be required to specify this idle period before a notification needs to be sent (for co-ordinated across BM-SC, SGSN and RNC).  Notification messages would need to be sent to the SGSN to originate CN paging for PMM-idle users, and to the RNC to handle URA-PCH users.  This would add additional complexity and may not be necessary as below.

2) Paging of PMM idle users can be triggered by data arrival in the SGSN and of URA-PCH users by data arriving at the RNC and is similar to those used in R99.  

Some issues need to be addressed for this solution:

There would be loss of data while the users are being paged. Assuming buffering is not used at the SGSN or RNC, UEs not in Cell connected state could lose data in the beginning of the session.  This can be handled by using a “pre-amble” (such as an opening advertisement clip) before sending “real” user information. The pre-amble could be for a couple of seconds.

Note: Besides that buffering is not ideal for streaming traffic classes likely to use multicast, it may worsen the synchronisation  problem between two cells.

If the SGSN in the data path is not the SGSN the user is registered in, it may be unaware of the users receiving this service, their identity or mobility states.  

However, paging of the entire area using a paging identifier and DRX parameters specific to the multicast group can be originated at the SGSN(s) carrying user data without the knowledge of the users or in the RNC itself when it receives user data is a possible solution.  This needs further study.  

Paging identity:

TGMI is already proposed as a paging identifier for multicast paging originating at the CN.  TGMI should be unique within an SGSN coverage area or within a pool area if Iu-flex is used.   Paging identifiers within the RAN (GRNTI?) may be required and is FFS.

2. Proposal:

Lucent Technologies proposes that the following be adopted as the working assumption:

1) Use notification messages before network initiated multicast sessions

2) Not to use additional notification messages before data transfer after an idle period and that paging be triggered by data arrival at the appropriate network elements. 

Buffering mechanisms to handle paging delay should not be used.  Loss of data during the initial phase should be acceptable.
A common paging ID for all the members of a multicast group should be used.   Paging could be over a paging channel or a dedicated channel.
