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1. Introduction

This contribution proposes to introduce new flag ‘Mobile station Not Reachable Flag’ to IP-Message-GW in order to make SMS over IP-CAN consistent with the existing SMS specification (TS23.040).
2. Discussion
In current alerting procedure in section 8.6 of TR 23.804, HLR/HSS detects that MS has recovered operation by receiving a registration request from MS via IP-Message-GW and this triggers alerting procedure. However, according to the existing SMS stage2 specification (TS 23.040), VLR detects that MS has recoverd operation after unsuccessful MT-SMS delivery by using a flag, which is called MNRF (Mobile station Not Reachable Flag). MNRF is set in VLR when MT-SMS delivery failed in MSC e.g. due to no response to paging request.  When VLR receives a message from the UE and MNRF is set, VLR informs HLR that MS is now reachable by sending MAP-Ready-For-SM message (see annex of this contribution for more detail) to HLR and clears MNRF. SGSN also has the same mechanism with the corresponding flag, which is called MNRG (Mobile station Not Reachable Flag for GPRS). This mechanism should also be introduced into IP-Message-GW to make SMS over IP-CAN consistent with the existing SMS specification.
3. Proposal

We propose following changes to section 8.5 and 8.6 of TR 23.804 to reflect above.

======== Start of Proposed Change ==========
5.1

Architecture for support of SMS 

The architecture for support of IP delivery and origination of SMS messages is illustrated in figure 5.1. The SM-SC and GMSC/SMS-IWMSC are defined in TS 23.040 [5]. The IP Short Message Gateway IP-MESSAGE-GW communicates between the IP Based UE and the GMSC/SMS-IWMSC. 
The intention of this architecture is that it could be realised through re-use of existing messaging protocols supported by the UE e.g. IMS or MMS. The primary purpose of this architecture description is therefore to describe the interaction between the IP SM Gateway and the existing elements supporting the Short Message Service (GMSC/SMS-IWMSC, SM-SC and HLR/HSS).
The IP SM Gateway should be considered as consisting of all the functional entities needed to interwork between the chosen existing messaging protocol(s) and the existing SMS elements. For example, in the case IMS Messaging is chosen, the requirements on the IP SM Gateway specified here could be met by a combination of the CSCFs and an IMS Application Server which interworks to the GMSC/SMS-IWMSC.
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Note: IP-Message-GW is used in place of the MSC or SGSN in case of SMS transfer over IP connection 
Figure 5.1:
Architecture for SMS support with an IP attached terminal
	


5.1.3.6
R6 reference point

The R6 reference point enables the delivery of the short message between IP-Message-GW and GMSC/SMS-IWMSC. It shall be possible to reuse the existing E reference point or Gd reference point.
5.1.3.7
R7 reference point

The R7 reference point enables AAA server in generic 3GPP IP access to initiate SMS alerting procedure.
	


8.5 Unsuccessful MT delivering procedure
8.6 
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Figure 8.6: Unsuccessful SMS MT delivery procedure over IP connection
1)
IP Based UE registers to the IP-Message-GW.  

2)
The SM-SC forwards the SMS message to the SMS-GMSC.

3)
The GMSC interrogates the HLR/HSS to retrieve routeing information. When a user registered on an IP-Message-GW for delivery of SMS messages, the HLR/HSS returns the address of IP-Message-GW along with the addresses of the MSC and SGSN.  If HLR/HSS has three E.164 addresses of MSC, SGSN and IP-Message-GW stored, the HLR returns a list of the addresses in order of priority to the SMS-GMSC.
Editor's Note: It is FFS whether the top 2 addresses are sent by the HLR/HSS or all 3 addresses.
4)
If and/or when the SMS-GMSC chooses to deliver the “SMS over IP”, the SMS-GMSC delivers the short message to IP-Message-GW, in the same manner that it delivers the short message to an MSC or SGSN, carrying the MSISDN of the destination UE.

5)
The IP-Message-GW uses the MSISDN of the destination UE to retrieve its IP address from the local database. The IP-Message-GW then delivers the SMS to the IP Based UE. However, the message cannot be delivered successfully and the IP-Message-GW sets Mobile-station-Not-Reachable-Flag (MNRF).
6)
The IP-Message-GW returns a failure delivery report back to the SMS-GMSC (see TS 23.040).

7)
Based on the addresses received from the HLR/HSS in step 3, the SMS-GMSC shall attempt to deliver the short message via SGSN and/or MSC, as described in TS 23.040.

8)
If all delivery attempts fail, then the SMSC shall decide whether to set the message waiting flags. If it so decides, the SMSC sends MAP-REPORT-SM-DELIVERY-STATUS to the HLR/HSS with the address of the SM-SC having initiated the SMS MT delivery and the HLR/HSS  sets the message waiting flags. 

The indication to the HLR/HSS is extended to indicate the type of SMSC (e.g. normal/voice mail/video mail server).

9)
The HLR/HSS sends SM delivery report satatus message to the AAA Server in generic 3GPP IP acess and the AAA Server sets Mobile-station-Not-Reachable-Flag (MNRF).

10)
The SMS-GMSC sends a SM delivery report status to the SM-SC (see TS 23.040).

8.7 SMS Alerting procedure


[image: image5]

1) If all SMS MT delivery attempts (via MSC, SGSN and IP-MESSAGE-GW) failed (e.g. because the UE was not reachable), the message to be transferred to IP Based UE is queued in the SM-SC.

2) AAA Server in generic 3GPP IP access detects that IP Based UE become reachable during authentication procedure for the IP Based UE.
3) If MNRF is set, AAA Server sends Ready for SM message to the HLR/HSS to inform it that IP Based UE become reachable and clears MNRF.
4)
If the HLR/HSS receives the Ready for SMmessage and any of message waiting flags are set, it sends MAP-Alert-SC request message with the list of the SM-SC addresses to SMS-GMSC as described in TS 23.040.

5)
The GMSC sends SC Alert request messages to SM-SCs whose addresses are informed by the HLR/HSS in step 4).

======== End of Proposed Change ==========

Annex (for information)

(Excerpt from TS 23.040)
3.2.6
Messages‑Waiting

The Messages‑Waiting is the service element that enables the PLMN to provide the HLR, SGSN and VLR with which the recipient MS is associated with the information that there is a message in the originating SC waiting to be delivered to the MS. The service element is only used in case of previous unsuccessful delivery attempt(s) due to temporarily absent mobile or MS memory capacity exceeded. This information, denoted the Messages‑Waiting‑Indication (MWI), consists of Messages‑Waiting‑Data (MWD), the Mobile-station-Not-Reachable-for-GPRS (MNRG), the Mobile‑Station‑Not‑Reachable‑Flag (MNRF), the Mobile-Not-Reachable-Reason (MNRR) and the Mobile‑Station‑Memory‑Capacity‑Exceeded‑Flag (MCEF) located in the HLR; the Mobile-station-Not Reachable-for-GPRS (MNRG) located in the SGSN, and the Mobile‑Station‑Not‑Reachable‑Flag (MNRF) located in the VLR. figure 3 shows an example.
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Figure 3: Example of how information on one MS can be put in relation to SC(s)
in order to fulfil the requirement of Alert‑SC mechanism

The MWD shall contain a list of addresses (SC‑Addr) of SCs which have made previous unsuccessful delivery attempts of a message (see clause 5). In order to be able to send alert messages to every SC which has made unsuccessful delivery attempts to an MS, the HLR shall store the MSIsdn‑Alert (see clause 3.2.7) together with references to the SC addresses. The requirements placed upon the HLR are specified in GSM TS 03.08 [6]. The description of how the HLR is provided with SC and MS address information is given in 3GPP TS 29.002 [15].

The Mobile‑Station‑Memory‑Capacity‑Exceeded‑Flag (MCEF) within the HLR is a Boolean parameter with the value TRUE an attempt to deliver a short message to an MS has failed with a cause of MS Memory Capacity Exceeded, and with the value FALSE otherwise.

The Mobile‑station‑Not Reachable-for-GPRS (MNRG) within the HLR and the SGSN is a Boolean parameter with the value TRUE when an attempt to deliver a short message to an MS has failed with a cause of Absent Subscriber, and with the value FALSE otherwise (except as described in note 1 below).

The Mobile‑Station‑Not‑Reachable‑Flag (MNRF) within the HLR and the VLR is a Boolean parameter with the value TRUE when the list MWD contains one or more list elements because an attempt to deliver a short message to an MS has failed with a cause of Absent Subscriber, and with the value FALSE otherwise.
The Mobile-Station-Not-Reachable-Reason (MNRR) within the HLR stores the reason for the MS being absent when an attempt to deliver a short message to an MS fails at the MSC, SGSN or both with the cause Absent Subscriber. The HLR updates the MNRR with the reason for absence when an absent subscriber diagnostic information is received from the GMSC and the MNRF, MNRG or both are set. The HLR clears the MNRR when the MNRF and MNRG are cleared. If the MNRF is set due to a failure at the MSC with cause Absent Subscriber and information pertaining to the absence of the MS is not available from the GMSC, the MNRR shall remain in a cleared state. Also, if the MNRG is set due to a failure at the SGSN with cause Absent Subscriber and information pertaining to the absence of the MS is not available from the GMSC, the MNRR shall remain in a cleared state. The MNRR shall either be in a cleared state or contain one of the following reasons:

No Paging Response via the MSC;

No Paging Response via the SGSN;

IMSI Detached;

GPRS Detached.

NOTE 1:
The MNRG can also be set in the HLR and in the SGSN after an unsuccessful attempt to invoke the network requested PDP-Context Activation procedure. In this case, no SC address is stored in MWD list (see 3GPP TS 23.060 [27]).

NOTE 2:
When a short message delivery attempt fails at the HLR due to Roaming being Restricted, the MS being deregistered in HLR or the MS being Purged the absent subscriber diagnostic reason is returned to the SC, however the reason is not stored in the MNRR.

3.2.8
Options concerning MNRG, MNRF, MNRR, MCEF and MWD

Setting the Mobile‑Station‑Not‑Reachable‑Flag (MNRF) in the VLR is mandatory. Setting the Mobile‑station‑Not-Reachable-for-GPRS (MNRG) in the SGSN is mandatory. It is mandatory for the VLR or the SGSN to send the "MS Reachable" message (see clause 10) to the HLR when the MS has been detected as becoming active and then to clear MNRF in the VLR or the MNRG in SGSN. 

The Messages‑Waiting‑Data (MWD), the Mobile‑Station‑Not‑Reachable‑Flag (MNRF), the Mobile‑station‑Not-Reachable-for-GPRS (MNRG), the Mobile-Station-Not-Reachable-Reason (MNRR) and the Mobile‑Station‑Memory‑Capacity‑Exceeded‑Flag (MCEF)) within the HLR are optional, but if one is implemented all must be implemented (except MNRG if the HLR does not support GPRS). This is linked to the transmission of the "Alert SC" message.

10.3
Alert transfer

The entities involved in this procedure are depicted in figure 19. 




Figure 19: Interfaces involved in the Alert procedure. X is the interface between an SC and
an MSC as defined in clause 5

This procedure consists of the operations shown in figure 20.

Three cases are distinguished:

‑
the MS becomes reachable when the MNRF, MNRG or both are set but the MCEF is not set (figure 20a);
‑
the MS becomes reachable when the MNRF, MNRG or both, and the MCEF are set (figure 20b);

‑
the MS notifies the network that it has memory available to receive one or more short messages when the MCEF is set (figure 20c).

The operations between MSC and VLR, between HLR and VLR or SGSN and between HLR and SMS‑IWMSC are specified in 3GPP TS 29.002 [15]. The operation between MS and MSC or SGSN is specified in 3GPP TS 24.011 [13]. References to specifications of other operations are given in clause 4.
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	:
Operation invocation or message transfer


NOTE 1):
In case ReadyForSM is sent by the SGSN, the reason may be MS reachable via the SGSN, or MS reachable via the SGSN and the MSC (see3GPP TS 23.060 [27]).

Figure 20a: The alert procedure when the MS becomes reachable,
MNRF, MNRG or both are set and MCEF is not set
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