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1 Introduction

At the MBMS Adhoc meeting in Turin the MBMS Paging co-ordination during a CS connection was discussed. This document aims to provide the complete proposal for the co-ordination mechanism. This paper will compare the current DTM paging co-ordination with the proposed MBMS paging co-ordination during a CS connection and suggest where possible the re-use of the standardised functionality and then suggest a complete CS Paging co-ordination solution for MBMS in GERAN.

2 Basic architecture – External to BSC

2.1 Messaging to be Standardised for the Provisioning phase
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Figure 1, message sequence for the provisioning phase
The following text provides information about the signalling required to be standardised to provision the BSC with the MBMS information to allow the MBMS co-ordination for the CS connections:

1. When the mobile station in class A mode of operation is establishing a CS connection, the mobile station passes a SERVICE INFORMATION message to the BSC, on the main DCCH, indicating that the mobile station supports MBMS, and including the P-TMSI for the case where the mobile station has previously joined an MBMS service. The sending of the SERVICE INFORMATION takes lower priority than the Early Classmark sending procedure and lower than any DTM messaging that is required. When the mobile station in class B mode of operation is establishing a CS connection, the mobile station passes a GPRS SUSPENSION REQUEST message to the BSC modified to include and indication that the mobile station supports MBMS, and including the P-TMSI for the case where the mobile station has previously joined an MBMS service.  
2. When MBMS Information message includes the P-TMSI of the MS, the BSC requests the SGSN addressed by the RAI of the P-TMSI for the MBMS information relating to the MS. The BSC converts the P-TMSI into a TLLI that is included in the message to identify the MS.

3. The SGSN responds to the request from the BSC with a list of TMGIs that the mobile station has joined. The BSC stores this MBMS information specific to the MS.

2.2 Messaging to be Standardised for the Notification phase
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Figure 2, message sequence for the notification phase

The following text provides information about the signalling required to be standardised to allow the notification of the mobile station at each MBMS Session Start:

4. When the BSC receives an MBMS SESSION START REQUEST message from the SGSN including the TMGI of the service, the BSC completes co-ordination of this TMGI against the TMGIs known for each mobile station at the BSC in a CS connection. 

5. For the mobile stations in a CS connection that are labelled as being interested in the MBMS service, a Packet Notification message is passed to the mobile station .

2.3 Other BSC tasks

The BSC would also need to:

· Discard the mobile station specific MBMS information when the CS connection for that mobile station is released; and

· Include information from the SERVICE INFORMATION or the GPRS SUSPENSION REQUEST in the Source BSC to Target BSC information transfer during CS handover.

· Initiate steps 2 and 3 in the above procedure, using information received in the Source BSC to Target BSC information transfer during CS handover.

· Discard any mobile station specific MBMS information stored at the BSC after that mobile station has successfully completed inter-BSC handover.

3 Architecture – Internal to BSC

3.1 Model
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Figure 3 illustrates the assumed architecture for paging co-ordination in the BSC

Figure 3 shows the model used for the internal co-ordination in the BSC. The connection from the RR or PCU to the Register labelled R is not included as it can be implemented in different ways. 
3.2 Paging Co-ordination in Dual Transfer mode

When a mobile station is in Class A mode of operation, the BSC completes co-ordination of the PS paging signalling allowing the information in the PAGING PS message passed on Gb interface to be directed down the main DCCH.

[image: image4.wmf]MS

SGSN

BSC

MSC

RR

PCU

R

2

3. PAGING PS

4

6. Packet Notification

5

1. Common ID


Figure 4 RR interactions with the Register

The following text describes a possible handling of the DTM paging co-ordination at the RR:

1. At CS call establishment the MSC provides the IMSI to the RR in the Common ID message in DTM capable networks.

2. The RR stores for DTM capable mobiles the IMSI against the information for this mobile. 

When the SGSN has downlink data for the mobile station:

3. The SGSN sends a PAGING PS message to the PCU

4. The PCU receiving a PAGING PS message passes the information in the message, including the IMSI, to the RR entity.

5. The RR interrogates the Register (R) to find if a mobile station, identified by the IMSI, currently has CS radio resources, i.e. a main DCCH, allocated.

6. If the Register (R) indicates that the mobile station has radio resources allocated, the RR passes a Packet Notification message to the MS.

At CS handover the new BSC is instructed of the IMSI, and the old BSC purges the information in the Register (R) for the MS. When the CS connection is released the RR has to purge the Register (R) of information relating to that CS connection.

3.3 MBMS

The co-ordination for MBMS at the BSC could be completed in a number of ways and the following example is likely implementation scenario.

This scenario is purely based on co-ordination at the RR. The co-ordination re-uses the co-ordination DTM with small modifications, instead of searching by IMSI the mobile station can be instead indexed by their associated TMGIs and instead of the MS being referenced by IMSI the P-TMSI would be used.

3.3.1 Provisioning Phase
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Figure 5 MBMS co-ordination at the RR – Provisioning phase

The following text describes the internal BSC interactions during the provisioning phase:

1. When the RR receives the information needed for MBMS co-ordination, in either the SERVICE INFORMATION message or the GPRS SUSPENSION REQUEST message, the RR converts the P-TMSI to a TLLI and requests the PCU for the MBMS information for the MS. The TLLI of the mobile station is included to allow the PCU to send RA-CAPABILITY-UPDATE message to the SGSN requesting MBMS information for the identified MS. 

2. When the PCU receives the MBMS Information (i.e. list of TMGIs) from the SGSN in the RA-CAPABILITY-UPDATE-ACK message, the PCU passes this information to the RR. 

3. The RR stores the MBMS information received from the PCU, against the mobile station ID in the Register. 

3.3.2 Notification Phase
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Figure 6 MBMS co-ordination at the RR – Notification phase

The following text describes the internal BSC interactions during the notification phase:
1. When the PCU receives the MBMS Session Start Req message from the SGSN, including the TMGI, the PCU passes the information contained in this message, including the TMGI, to the RR side to allow the co-ordination. Some filtering of the MBMS SESSION START REQUEST messages could be completed at the PCU or the information from the MBMS SESSION START REQUEST message could be passed to the RR each time the message is received.

2. The RR queries the Register (R) with the TMGI or queries the RR for the MBMS support indication in the case of MBMS Broadcast Emergency services. The Register (R) provides the information that allows the Packet Notification message to be passed down each of the main DCCH of the mobile stations registered.

3.3.3 CS Handover
At CS Handover the RR includes the P-TMSI, RAI and other MBMS indications in the Old BSS to New BSS information passed in the Handover messages. The new BSC then initiates the Provisioning phase to acquire the MBMS information required for the co-ordination of MBMS notifications whilst the MS remains in the CS connection. 
3.3.4 CS Connection Release
At CS connection release the RR indicates to the Register (R) that the MBMS information for a particular mobile station can be purged.

4 summary

The above text compares the BSC co-ordination for DTM and MBMS. It can be seen that the co-ordination for both these two services can be implemented within the BSC in a similar manner.  The current proposal attempts to re-use existing signalling, but in some cases the BSC would need to complete the conversion from the P-TMSI to TLLI for use in the RA Capability Update procedures.  This would allow the RNC to include the P-TMSI and RAI in the UTRAN to GERAN handover signalling allowing the paging co-ordination to work after inter-system handover without the RNC having to complete the conversion before initiating the handover.
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