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1 Introduction 

Here, this paper mainly addresses P2M mode solution for GSM. It is based on Vodafone previous contribution S2-BM-010015.  The P2M mode solution for UMTS needs to be provided by the RAN group.

It is believed that paging procedures and channel establishment procedures for MBMS could cause congestion of the PCCCH/CCCH channels. This is especially true, if the size of the MBMS group is large. This document proposes some methods, which aim to make efficient use of radio resources during MBMS paging procedures.

2. MBMS paging using P-TMSI

The time required for the BSS to page all the mobile stations, and for the mobile stations to acquire network access is variable. It depends on the number of multicast group members located in the same cell. The larger the proportion of the group present in a cell, the longer they have to wait before they can receive data. The PCCCH/CCCH paging channel has the capacity to page approximately 130
 subscribers per second. This calculation includes the assumption that a maximum of 4 P-TMSIs can be paged in each paging block and that there are 8 paging blocks in each GPRS multiframe. Nevertheless, if all the paging capacity was solely devoted to a multicast for ALL users in the cell, according to this calculation it would take approximately 30 seconds to page the 4200
 subscribers in a large cell. Thus, the PCCCH paging channel would be overloaded for a prohibitively long time. 

3. Allocation of Packet Temporary Mobile Group Identity in MBMS

A solution to the above problem is to allocate a common identity to all members of the multicast group, which are served by the same SGSN. The new Temporary Mobile Group Identity (TMGI) may be allocated during a Routing Area Update, a GPRS Attach or a P-TMSI Reallocation procedure before the MBMS data transfer. 

4. MBMS Paging Procedures

Using TMGI, all mobile stations that belong to the same MBMS group may be paged using only one paging message per paging group. In addition, if only one TMGI (and no IMSIs, TMSIs or P-TMSIs) is included in the paging message a lot of useful space (free octets) remains free in the same paging message, which may then carry additional information. It is proposed that the downlink assignment (set of PDCHs for MBMS, TFI and TBF starting time) can be included in the paging message. 

During paging procedures, the radio network needs to know how many subscribers are in each cell. Hence, the mobile stations are required to send a Packet Channel Request message on the PRACH. The number of responses, the network receives, indicate whether point-to-point resources are allocated or MBMS resources. For this reason, an 8-bit number, which is sent in the paging message by the network and is common for all group members, should be included in the paging response message. The paging message also instructs the mobile as to how many retransmissions of the Channel request message should be sent (typically 0 or 1). The MBMS paging procedures are illustrated in Fig 1.


Fig. 1 MBMS Paging procedures.

1. The BSC sends an MBMS Paging Request to all cells, which contains the TMGI and a downlink TBF allocation (TFI, set of PDCHs, TBF starting time). This paging message also contains an 8-bit value, which all the mobile stations should send on the uplink to acknowledge the reception of the paging message. 

2. The mobile stations that are subscribed to group X send an MBMS Channel Request, which includes the same 8-bit number, which was included in the MBMS Paging Request message.

The BSC counts the number of responses it receives and informs the SGSN. If the BSC receives more than [one/three] response, then the BSC allocates radio resources for multicast data transfer. If the BSC receives less than [two/four] responses, it allocates radio resources for point-to-point data transfer. 

Because the GSM RACH is difficult to congest, this technique is suitable for high numbers of users per cell.

5. Conclusion

This document includes some issues regarding GSM paging and channel allocation for MBMS data transfer. The following propositions are made:

· Use a Temporary Mobile Group Identity for MBMS paging.

· Include Channel Request contents, “max-retrans” and downlink assignment information in the paging message.

· Count the uplink paging responses, in order to decide whether MBMS or point-to-point data transfer is performed. 
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� 8 blocks of paging traffic in every 52 frame multiframe. Each paging block can carry 4 TMSIs. 52 frames is 240 ms.


� Imagine a 6 TRX cell. It has, say, 45 TCHs. Imagine the, say, 5% blocking level implies [42] Erlangs of traffic. Then if there is 10 mE/sub then there are 42/0.01 = 4200 subscribers/cell.





