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SMS to Group Call

Introduction

The purpose of the SMS to Group Call feature is to provide a means to deliver a SMS (short message) to an active group call, where the group call is addressed by the group call reference. This feature allows a text message to be sent to all members of the group call that are participating in the group call i.e. to all listeners and any talker. The delivery of the message is to be only attempted once and no confirmation of receipt by individual members is required. Thus the delivery of the text message to the group is not guaranteed.

Each network entity that is involved in sending the SMS from the Service Centre (SC) to the group call is shown in Figure 1, as defined in 3GPP TS 43.068.
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Figure 1 Message from SC to MS for SMS to Group Call

1) The SC sends a Message Transfer message to forward a short message to the SMS-GMSC.

2) The SMS-GMSC sends the MT_ForwardSM_For_VGCS_REQ message to transfer the received short message to the A-MSC using the routing information derived from the group call reference. 

3) The A-MSC sends the GCR_SMS_Interrogation message to the GCR to retrieve the voice group call attributes for short message transfer. 

4) The GCR sends the GCR_SMS_Interrogation_Res message to the A-MSC containing the voice group call status and optionally the list of identities of dispatchers. 

5) The A-MSC sends the MT_ForwardSM_For_VGCS_RES message to the SMS-GMSC containing the status of the voice group call and optionally a list of identities of dispatchers if received from the GCR. Optionally, the SMS-GMSC may initiate point to point short message transfer attempts to the subscribers and dispatchers of the voice group call. 

6) If the voice group call is established, the A-MSC sends the FORWARD_GROUP CALL_SIGNALLING message to deliver the short message to all related R-MSCs in the voice group call.

7) If the voice group call is established, the A-MSC sends Message Transfer message to deliver the short message to the MSs participating in the voice group call within its MSC area. 

8) If the voice group call is established, the R-MSCs sends Message Transfer message to deliver the short message to the MSs participating in the voice group call within its MSC area.

Transfer of SMS from the MS to the SC

The method to transfer the SMS from the originating MS to the SC is as per legacy point to point SMS transfer. The protocol stack for the transfer of the SMS between and the MS and the MSC is shown in Figure 2 (also see 3GPP TS 24.011)
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Figure 2 Protocol stack between MSC and MS

In 3GPP TS 24.011 it is further stated that SMS transfer on the air interface shall use SAPI3 acknowledged mode transfer.

Transfer of the SMS from the SC to the group call

The transfer of the SMS from the MSC to the members of the group call can be done either using DTAP messages as per normal point to point SMS transfer (ie using CP-DATA messages) or using a new BSSMAP message that is sent on the call controlling SCCP connection. The second approach is preferred because:

· Only one message needs to be sent between the MSC and BSC to transfer a TPDU to each cell of the group call. The BSS can then distribute the contents of the message to each of the cells in the group call area (an additional message is needed to transfer the message to a VGCS talking subscriber that is on a dedicated channel).

· If DTAP messages are used, then a new segmentation scheme would still be needed in the BSS to transfer the messages using LAPDm unacknowledged mode.

The main differences for the transfer of the SMS to the group call from that for the case of point to point transfer are that:

· The SMS must be sent in unacknowledged mode between the SC and MS

· There is no error recovery

· No response is needed from the receiver

· There is no need for the SM-CP protocol

· The MSC may transfer the SMS to the MS by using RP-Data messages.

· The network transfers the SMS over the air interface using RR messages rather than CM messages.

· The SM-RP protocol is simplified as there are no acknowledgements or error recovery from the receiver.

· The MSC obtains routing information for the group call reference from the GCR rather than the VLR/HLR

The impact on the GMSC, MSC-A, MSC-R and BSS network entities is described in the following sections. This paper has assumed that the MSC sends the short messages to the group using a new BSSMAP message.

GMSC

The GMSC receives the Message Transfer message from the SC. This message contains a destination address that includes the group call reference (see 3GPP TS 43.068). Based on the group call reference, the GMSC routes the message to MSC-A using a  MT_ForwardSM_For_VGCS_REQ message. This message transfers the short message within a TPDU.

MSC-A

On receipt of MT_ForwardSM_For_VGCS_REQ message, MSC-A checks the GCR to obtain the status of the group call associated with the group call reference that is contained in the destination address. If the group call is established, MSC-A sends a FORWARD_GROUP_CALL_SIGNALLING message containing a SM RP UI parameter to each MSC-R. 

Additionally, MSC-A shall initiate the transfer of the SMS to each MS participating in the group call within the MSC area. This is achieved by the MSC sending a VGCS SMS message (to be defined in 3GPP TS 48.008) to each BSC in the group call area. Each  VGCS SMS message contains a RP-Data message (see 3GPP TS 24.011) in which the TPDU is inserted. The MSC send the VGCS SMS message to the BSC on the group call’s call controlling SCCP connection. In addition, if the VGCS talker is on a dedicated channel the MSC also sends the VGCS SMS message on the call controlling SCCP connection associated with this MS.

The GMSC may send a MT_ForwardSM_For_VGCS_Res to the GMSC to indicate the status of the group call.

MSC-R

On receipt of a FORWARD_GROUP_CALL_SIGNALLING message containing a SM RP UI parameter, MSC-R shall to initiate the transfer of the SMS to each MS participating in the group call within the MSC area. This is achieved by the MSC sending a VGCS SMS message (to be defined in 3GPP TS 48.008) to each BSC in the group call area. The VGCS SMS message contains an RP-Data message (see 3GPP TS 24.011). The MSC send the VGCS SMS message to the BSC on the group call’s call controlling SCCP connection. In addition, if the VGCS talker is on a dedicated channel the MSC also sends the VGCS SMS message on the call controlling SCCP connection associated with this MS.

BSC

The BSC on receipt of a VGCS SMS message shall initiate the transfer of the SMS to each MS participating in the group call within the BSC area, by transferring the RP-Data message to the MS. The transfer is initiated on the SACCH of the group channel to each VGCS listener and any talker that is using the uplink of the group channel. If the VGCS talker is on a dedicated channel, the VGCS SMS message is also sent on the SACCH of that channel. The transfer of this message on the SACCH is in unacknowledged mode.

The RP-Data message is transferred to the MS using the VGCS SMS Information message (to be defined in 3GPP TS 44.018) on the air interface. As the contents of the RP-data message may not fit into one radio block it is necessary to define a segmentation scheme for the transfer of this message.

MS

On receipt of the VGCS SMS Information message, the MS shall re-assemble the RP-Data message. The MS shall pass the complete RP-Data message to its upper layers. No acknowledgements or error recovery are provided. If any of the segments of the RP-Data message are lost or the MS changes cell or channel during the message transfer, then the entire message is discarded. 

Conclusion

This contribution has highlighted the changes necessary to support the sending of an SMS to a group call. The changes to the stage 2 (3GPP TS 43.068) and to the MAP protocol (3GPP TS 29.002) have already been agreed. It is thus recommend that GERAN2 review the CRs to 3GPP TS 44.018 and 3GPP TS 48.008.
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