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1
Introduction

During RAN2#30 meeting Siemens presented a document on possible ‘MBMS paging’ mechanisms (R2-021667) but it was felt that the requirements of a notification mechanism should be specified before a technical discussion is started.
During RAN2#32 a set of MBMS notification requirements have been identified ([1], section 5.1) and therefore it seems to be the right time to start discussions on technical solutions for an MBMS notification mechanism. 

The Multimedia Broadcast and Multicast Service (MBMS) shall enable the efficient distribution of multimedia data from a single source entity to a group of users.
According to the definition in [1] “…a notification procedure shall be used to indicate the start of MBMS data transmission …” to the UEs. This should include UEs in RRC idle mode and CELL_PCH and URA_PCH state.

Currently, paging is performed dedicated, meaning that a specific paging indicator (PI) is associated to every UE. The calculation, which PI is associated to a particular UE is based on a UE specific identity.  

For MBMS, where a group of users should be notified, this notification mechanism seems not to be suitable as we would need one PI per user of the MBMS service. E.g. if 20 users should be notified, then 20 PIs have to be set. Furthermore, a calculation of PIs based on UE specific identities seems not to be possible as (at least for the broadcast mode) these identities are not known in the UTRAN and GERAN, respectively. 

Advantageously would therefore be a paging mechanism using a common PI for notifying a group a users that want to receive the same MBMS service. There have also been some contributions [2], [3] dealing with this problem.

The focus of this document is the discussion of possible mechanisms for MBMS notification using paging. 

2
MBMS notification mechanism using paging

Paging Information is transmitted over the transport channel PCH which is then mapped to the physical channel 
S-CCPCH. Each PCH is associated with a PICH. In the system information (SIB5/6) UE receives the ‘S-CCPCH system information’ indicating which S-CCPCH transmitted in the cell is conveying a PCH.


Section 2.1 describes how a UE that belongs to a MBMS group can select a certain S-CCPCH/PCH and associated PICH conveying MBMS relevant information.

Section 2.2 describes how a particular PI within a PICH frame is assigned to an MBMS services.   

The associated PCH should then convey further information about the reason for the notification and to which MBMS service the data is destined to.
Section 2.3 describes some possibilities on how to enhance the information on PCH for MBMS.


After evaluation of the MBMS paging information, UEs should perform all necessary actions to be able to receive the MBMS data (e.g. establish a signalling connection).

2.1 Choice of the S-CCPCH

There are different possibilities on how UEs can select the S-CCPCH conveying MBMS related information:

· An additional ‘MBMS Indicator’ in the ‘S-CCPCH system information’ may indicate, which of the S-CCPCHs conveying a PCH is used to carry MBMS service information.

- 
A calculation of the S-CCPCH used for MBMS information may be performed by higher layers.
Currently, if more than one (k) S-CCPCH carrying a PCH is specified, the UE shall select its S-CCPCH using the formula:
"Index of selected SCCPCH" = IMSI mod K
For MBMS this formula is not applicable, as the IMSI is associated to a specific UE. What could be used instead is the indication of the MBMS service, e.g. the IMGI or TMGI. 
- 
All S-CCPCHs / PCHs and associated PICHs convey (the same) MBMS related paging information (disadvantage: high redundancy)
2.2 Choice of the Paging Indicator

There are different possibilities on how the paging indicator (i.e. the PI position on PICH) may be chosen:

· Calculation of PI

· Indication of PI

· Usage of unused PICH frame bits

2.2.1 Calculation of PI 

Currently the PI is calculated by

PI = DRX Index mod Np
where
DRX Index = IMSI div 8192 (see 25.304)

For MBMS a formula could be used instead, which uses a MBMS service identity for calculating the MBMS associated PI. E.g. this may be done with the formula

PI = (IMGI div 8192) mod Np
using the International Mobile Group Identity (IMGI).


2.2.2 Indication of PI

For MBMS purposes a certain PI within a PICH frame should be used. Which PI is used could be indicated in corresponding IEs provided to the UEs. Therefore the IE ‚PICH Info’ may be enhanced, so that an additional information indicates the position of the PI destined for MBMS services within a PICH frame.
 

2.2.3 Usage of unused PICH frame bits
For MBMS purposes the unused bits at the end of a PICH frame may be used. Which of these unused bits should be use for MBMS and how it is assigned is ffs. 
[2] provides a solution for this problem.

2.3 Enhancement of information elements used for multicast paging

After detecting a MBMS associated PI on PICH, the UE should get further information, e.g. the reason for the paging. Therefore, some paging related IEs send on PCH should be enhanced.


One possibility is to enhance the IEs ‘Paging Cause’ by a new information ‘Termination MBMS session’ indication the reason for the paging occasion.
The IE ‘Paging Record’ may be enhanced by a new information ‘MBMS ID’ indicating the identity of the MBMS service (e.g. IMGI or TMGI) to give UE information to evaluate if the incoming data is of interest or not.

3
Conclusion

The MBMS notification mechanisms presented is in this document should be seen as a starting point for discussions on how to notify users of upcoming and/or ongoing MBMS data transmissions.

It is proposed to incorporate the listed options to the TR 25.992. 
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