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1. Introduction

This paper based on the MBMS architecture is proposed in S2-xxxx. The paging procedures and RAB assignment for multicast UMTS are proposed in the next section.  

2. Paging procedures and RAB Assignment for Multicast UMTS 

An UE in PMM-idle is paged by the SGSN before a multicast data transfer to that MS. The paging procedure is shown in Fig.1.







Fig. 1 Paging procedures for multicast UMTS data transfer.
1. The SGSN receives a downlink PDU for a Multicast group and initiates the GPRS paging procedures.

2. The SGSN sends a Paging (TMGI, Multicast Identifier, Area, Channel Needed, QoS, IMSI, DRX parameters) message to the RNC. The Multicast Identifier (MI) is an 8-bit reference number, which is unique for a multicast service. The Temporary Mobile Group Identity (TMGI) is a common identity for all members of a multicast group, which is used for paging in the radio interface. The IMSI and DRX parameters may be used by the RNC in the establishment of unicast radio resources (see sub-clause 2.2).

3. The RNC sends a Paging (TMGI, MI) message to all the paging groups. The Page message is sent to those cells, where members of the multicast group are located.

4. The MS responds to the Paging request message by sending an RRC Direct Transfer (MI) message to the RNC to request to join the multicast downlink transfer.

5. The RNC counts the number of Packet channel requests, which include the same MI and informs the SGSN by sending a Multicast response (number of MSs R responding in each cell) message. The format of this message may be as follows, Cell #1: 10 responses, Cell #2: 0 responses, Cell #3: 1000 responses.

The SGSN compares the number of Packet channel requests R, which include the same Multicast Indicator to a predefined Threshold parameter. If R in a cell is larger than the Threshold, then the allocation of multicast radio resources procedure (see clause 2) is performed. Otherwise, if R is less than the Threshold, then the allocation of multicast radio resources procedure (see clause 3) is performed.

3. Multicast RAB Assignment Procedure 

If the number of responses in a cell is larger than the threshold, then the SGSN initiates the allocation of multicast RAB assignment procedure in Fig.2.



Fig. 2: Multicast RAB Assignment procedure.

1. SGSN sends multicast radio access bearer assignment request message to RNC.

2. RNC sends RAB Setup message to UE.

3. UE sends RAB complete message to RNC.

4. RNC sends multicast access bearer assignment response back to SGSN.

4. Allocation of Unicast Radio Resources

If the number of responses in a cell is less than the threshold, then the SGSN initiates the allocation of unicast radio resources procedure in Fig.3.




Fig. 3 Allocation of unicast radio resources.

1. The SGSN sends a Paging request (TMGI) message to the BSC/RNC. The SGSN does not include the MI in the Paging request message.

2. The BSC/RNC sends a Page (TMGI) message to all paging groups.

3. The MS responds to the Paging request message by sending any LLC frame including the TLLI.

4. The BSC/RNC adds the Cell Global Id to the LLC frame and sends it to the SGSN.

5. The SGSN sends an Assign point-to-point radio resources (TLLI, QoS) message to the BSC/RNC. The QoS parameters may indicate LLC acknowledged mode.

6. The BSC/RNC sends a Packet downlink assignment (TLLI, QoS, set of PDCHs) message to every MS, which has requested the service. The QoS parameters may indicate RLC/MAC acknowledged mode.

7. The SGSN and the BSC/RNC transfer data blocks to the MSs according to the QoS parameters in steps 5&6.

5. Conclusion

This paper proposed the MBMS paging procedures and multicast RAB assignment procedure for UMTS. We would like to have a discussion and get agreements from it. The result should be included in TR.

3. Unicast RAB Assignment Procedure

If the number of responses in a cell is less than the threshold, then the SGSN initiates the unicast RAB assignment procedure (fig.3).












Fig. 3: Unicast RAB Assignment Procedure.

8. The SGSN shall send a Paging (TMGI) message to the RNC. The SGSN does not include the MI in the Paging message.

9. The RNC shall send a Paging (TMGI) message to all paging groups.

10. The MS shall respond to the Paging request message by sending a Service request (P-TMSI) message to the SGSN. The service request message may be sent as an RRC Direct Transfer message from the MS to the RNC and as a RANAP Initial MS Message message from the RNC to the SGSN.

11. The SGSN sends a Radio Access Bearer Assignment Request message to the RNC to establish unicast RAB. 

12. The RNC establishes unicast RABs.

13. The RNC shall send a Radio Access Bearer Assignment Response to the SGSN.

The steps 4-6 shall be repeated for all MS, which belong to the multicast group and have responded to the paging message using the P-TMSI.
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If R ≥ Threshold, see clause 4


If R < Threshold, see clause 3
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4. Multicast Radio Access Bearer Assignment Response (cell ID)
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