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1. Introduction
This contribution proposes an alternative solution to the approach currently specified in 3GPP TR 23.840 [1] for routeing of MT-SMs via the HPLMN. Intention of this contribution is to focus on the high-level concepts and call flows, and let apart the details of the solution that would be subsequently documented within the TR if the principles of the proposal are agreeable to 3GPP CT4.
2. Alternative solution

2.1 Principles

1) With the existing SMS architecture, the MT's HPLMN is shortcut since, unlike the CS GMSC which is located in the MT's HPLMN, the SMS GMSC is located in the originator's network. Thus we should have a 'SMS GMSC' function in the MT's HPLMN, in a similar way as we have the GMSC function handling MT calls. In this contribution, this ‘SMS GMSC’ function will be called ‘SMS Router’, since being the terminology currently used in 3GPP TR 23.840 [1]. A separare contribution proposes to rename it ‘SMS HGMSC’ (SMS Home GMSC) as felt to be a more appropriate terminology.

2) In the approach currently specified in [1], the initial MAP_SRI_FOR_SM request originated by the SMS-GMSC shall be relayed to the SMS Router, which at its turn send a MAP_SRI_FOR_SM request to the HLR. This indirection is justified by the requirement to perform correlation between the MAP_SRI_FOR_SM and the MAP MAP_MT_Forward_Short_Message, by the need to retrieve the MSISDN at the SMS Router and by the intent to avoid any impact on the MAP protocol. 
How this message would be routed to the SMS Router is not defined, but the TR says : 
      Upon receiving the MAP_SRI_For_SM ind, the HLR shall determine whether or not to answer the request itself or forward on to the SMS Router. The exact method by which it does this is FFS, but could be done by SCCP GT analysis e.g. forward all MAP_SRI_For_SM messages on to the SMS Router that have not come from the SMS Router, or even on a per subscriber basis by usage of a flag in the subscriber's profile. 

NOTE:        As an alternative/temporary solution to the above, an incoming MAP_SRI_For_SM message could be intercepted by an intermediary node (e.g. using MAP AC filters) and redirected to the SMS Router in all cases. This would have the added benefit of reducing signalling load on the HLR, but may require a non-3GPP logical element. Also, it would prohibit operators to enable/disable the use of SMS Router on a per subscriber basis. 

We do not recommend following this approach for the following reasons : 

· This creates a non natural call flow, with increased complexity in the network or in the HLR to relay a specific MAP message to the SMS Router. Beyond the fact that it would go against the MAP principle that the MAP_SRI_FOR_SM request shall be sent from GMSC (SCCP Calling party SSN = MSC) to the HLR (SCCP Called party SSN = HLR), it would also make the SCCP layer (or whatever intermediate node) unnecessarily complicated. It would have to read the MAP message type (this affects traffic of all MAP messages to HLR) and distinguish whether MAP_SRI_FOR_SM is sent by the SMS Router or others. 
Note : This indirection would of course also occur in MNP scenarios : the MAP_SRI_FOR_SM would go first to the MNP-SRF of the NRON and then to the SMS Router whether than directly to the HLR..
· This would generate unnecessary signalling exchanges and processing in case the request can not be served by the HLR, e.g. because the subscriber is not reachable for SMT service. In case the called party is not reachable, the solution should allow to directly answer to the SMS GMSC w/o extra messaging to the SMS Router.
· Like the optimal routing in SRI procedure for CS, it should be the HLR that processes the MAP_SRI_FOR_SM request and decides whether the "optimal routing (OR)" is allowed for SMS. If the OR is allowed, HLR returns the VMSC address to the originator's network without going through the "SMS Router". If the OR is not allowed, the HLR would return the SMS Router address to the originator's network so that the SMS Router can process the SMS.


· We also have to consider that a PLMN can have multiple SMS Routers. In the case of the co-existence of the SMS Router function with HPLMN VMSCs, the HLR could select the SMS Router address that is associated with the VMSC serving the subscriber. 
While there should be a general consensus that the MAP protocol should not evolve between SMS-GMSCs and the HPLMN HLR or SMS Router, we consider that limited evolutions of the MAP protocol between the HPLMN HLR and SMS Router are preferable if allowing to define an architecturally cleaner solution. 

In this alternative proposal, the initial MAP_SRI_FOR_SM request originated by the SMS-GMSC is entirely processed by the HLR, without involvement of the SMS-Router.

3) Upon receiving the MAP_MT_Forward_Short_Message, the SMS-Router needs to retrieve the VMSC or SGSN address where the subscriber is currently located, the MSISDN associated to the received IMSI, and potentially the subscriber’s IMSI if a Correlation Id was allocated by the HLR (as a fake IMSI) in the MAP_SRI_FOR_SM Ack for correlation purposes (see point 4). 
There are two candidate procedures for this purpose : the Any Time Interrogation or the MAP_SRI_FOR_SM procedure. Those procedures currently differ on the following aspects : 

Treatments associated to those msg in the HLR 

The ATI procedure enables to return informations related to the suscriber state and location. No SMS treatment is associated to this message. Besides, the ATI procedure may trigger a PSI procedure. 

The SRI-SM procedure leads to the following SMS specific treatments in the HLR : 

- check whether the subscriber is reachable for SMT : i.e. registered, SMT rights granted, memory capacity not exceeded, SMT supported by VMSC ... , 

- optional check whether the SMS shall be filtered or not (e.g. depending on the SC address, type of SMS, priority) 

- optional handling of the SMS priority e.g. to attempt delivery of prioritary SMS as soon as MS is reachable 

- MWD treatment otherwise : update MWD table with SC address, subsequent Alert when MS reachable again 

The HLR does never invoke a PSI procedure here. 

Parameters conveyed in the MAP messages 

The main differences between ATI & SRI-SM msgs are : 

- SM-RP-PRI (priority), SM-RP-MTI (SMS type : SMO_Ack or SMT), SM-RP-SMEA (SC Address) are not present in ATI 

- ATI enables to fetch information on a single domain at a time, either CS (default domain if Requested Domain IE not present) or PS. SRI-SM enables to fetch both MSC & SGSN E.164 nb in a single shot. 

- LMSI may be returned in SRI-SM-ack, not in ATI-ack, but should not really matter if SMS ROUTER does not receive the LMSI. 

- ATI-Ack has the capability to return more infos than what is really needed today for SMS ROUTER, but might be future more future proof to get this capability. 

- MSISDN is missing in both SRI-SM_Ack & ATI_Ack
- IMSI is missing in the ATI_Ack
So whatever the procedure, a need to add extra IEs in the msgs exchanged between the SMS Router & the HLR is identified. The preference between ATI & SRI-SM procedure should therefore more depend on the exact treatments we expect from the HLR when the SMS Router sends the SRI-SM or ATI request, in particular wrt to the existing SMS treatments (remembering that those treatments already took place during the first SRI-SM sent by the originating SMS GMSC). If the existing SMS treatment have to be performed again, it is felt that we would minimize the HLR impacts by keeping the existing SRI-SM procedure ; otherwise the ATI procedure would likely be better since : 

· implicitly preventing execution of SMS treatments in the HLR, 
· allowing easier screening : easy possibility to filter ATIs arriving at HLRs from outside of the PLMN. This may prevent privacy issues (always a regulatory concern) cropping up. To police incoming MAP_SRI_For_SMs to ensure that they are using an MSISDN as the key and not the IMSI would be much harder to achieve as it would require deeper packet inspection that just checking e.g. the MAP AC
· allowing easy differentiation from the original SRI-SM for which the specific SMS Router @ shall be returned. 

The treatments expected in the HLR should actually depend on whether 3GPP CT4 retains the transparent or non-transparent mode solution : 

- in the non-transparent mode, the SMS Router could request a retransmission of an SMS by its own later, and therefore the standard SMS treatments should again apply : check subscriber reachability for SMS and MWD treatment with SC address then set to the @ of the SMS Router. The SM-RP-PRI (priority) should be sent again. 

- in the transparent mode, the SMS Router does only relay the SMS, and therefore the SMS treatment has actually just been performed upon the sending of the first SRI-SM sent by the originating SMS GMSC. Here the SC@ sent to HLR would still be the @ of the original SMS GMSC. No need then for re-sending the SM-RP-PRI IE. As a rather rare case, it could still occur that the subscriber becomes not-reachable in the HLR between the first SRI-SM from originating SMS GMSC and the second HLR sollication from the SMS Router : if so, the SMS Router would return a failure to the SMS GMSC which would then proceed like today, i.e. re-attempt later sending of the SMS in case it is a temporary failure. 

In both modes : 

- the HLR should also be able to identify a ATI for a SMS usage from a ATI for existing CAMEL usage (that triggers PSI) so that the ATI-Ack sent back to the SMS Router contains the MSISDN, the subscriber’s IMSI (assuming use of fake IMSI for correlation purposes) and the VMSC or SGSN address (other location infos not required, and PSI procedure should be avoided). 

- the SMS filtering mechanisms would already have been done during the first SRI-SM from originating SMS GMSC. Therefore the SM-RP-MTI & SM-RP-SMEA parameters would not be really necessary during the second HLR sollicitation.
At the current stage of the 3GPP discussions, where the choice between transparent & non-transparent modes has not been done yet, we recommend the following approach : 

- use of the SRI-SM procedure for non-transparent mode
- use of the ATI procedure with transparent mode.
We remain open to select the SRI-SM in both cases, if felt more appropriate.

4) The proposal allows to correlate the MAP_SRI_FOR_SM and MAP_MT_Forward_Short_Message by requesting the HLR to allocate a correlation id (as fake IMSI) in the MAP_SRI_FOR_SM_Ack message. 
It is also possible to prevent a network "pretending" to be a different network when forwarding the SM by passing the the GT of the SMS-GMSC from the SMS Router to the HLR in the ATI req or the SRI_For_SM req, and by requiring the HLR to check that the CC+NDC that the Forward_SM was received is identical to the CC+NDC the fake IMSI was allocated to. As the SMS Router needs anyway to retrieve information from the HLR upon receipt of the MAP_MT_Forward_Short_Message from the SMS GMSC, this would not generate any extra signalling ; besides, similar types of SMS filtering treatments were already specified for the HLR upon receipt of MAP_SRI_FOR_SM. 
5) The architecture, call flows (and terminology – see our related contribution) of this alternative proposal are aligned with those adopted in LCS, with the Lr interface between the Requesting-GMLC & the Home-GMLC. See e.g. the call of section 9.1.1 of 3GPP TS 23.271. 
2.2 Transparent mode
The following signalling flow diagram shows the alternative MT SM transfer procedure in Transparent Mode for the successful case. The numbered circles are used to reference each step in the text that follows.
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Figure 1 : Alternative MT SM Delivery Message Flow in Transparent Mode
1) Upon receiving the MAP_SRI_For_SM ind, the HLR shall determine whether to route the MT-SM directly towards the MSC/VLR or SGSN where the subscriber is currently residing  or to a SMS Router located in the HPLMN. It then returns to the SMS-GMSC the address of the node towards which the MT-SM shall be routed. In the latter case, the address of the SMS Router is returned as the ‘VMSC’ address and as ‘SGSN’ address as well if the subscriber is registered for GPRS services. 
2) The SMS GMSC sends a MAP_MT_Forward_Short_Message (IMSI) to the node(s) whose address has been received in the MAP_SRI_For_SM Ack. Two MAP_MT_Forward_Short_Message may be sent to the SMS Router, one for GSM ("VMSC") and the other for GPRS ("SGSN")

3) Upon receiving the MAP_MT_Forward_Short_Message for the CS domain (SCCP Called party SSN is set to MSC), the SMS Router requests the HLR to provide the VMSC address where the subscriber is currently located, the MSISDN, by sending a MAP Any Time Interrogation request  (IMSI) to the HLR with the indication of a request for the CS domain. 

Upon receiving the MAP_MT_Forward_Short_Message for the PS domain (SCCP Called party SSN is set to SGSN), the SMS Router interrogates the HLR to retrieve the SGSN address where the subscriber is currently located and the MSISDN, by sending by sending a MAP Any Time Interrogation request  (IMSI) to the HLR with the indication of a request for PS domain.
4) Upon receiving the MAP Any Time Interrogation request  (IMSI), the HLR returns the VMSC or/and SGSN address(es), the MSISDN and the subscriber’s IMSI.

5) Upon receiving the MAP_SRI_For_SM conf from the HLR, the SMS Router shall create and send a MAP_MT_Forward_Short_Message req containing the received SM to the MSC/VLR or SGSN where the subscriber is currently residing (as identified in the Network Node Number retrieved from the HLR or the local cache).

6) Upon receiving the MAP_MT_Forward_Short_Message conf from the MSC/VLR or SGSN, the SMS Router shall copy the relevant data (e.g. SM‑RP‑UI, User error) received in this message to populate and send the MAP_MT_Forward_Short_Message res to the SMS‑GMSC.

2.3 Non-Transparent mode

The following signalling flow diagram shows the alternative MT SM transfer procedure in Non‑Transparent Mode for the successful case. The numbered circles are used to reference each step in the text that follows.
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Figure 2 : Alternative MT SM Delivery Message Flow in Non-Transparent Mode
1) Similar to the Transparent mode scenario

2) Similar to the Transparent mode scenario

3) Upon receiving the MAP_MT_Forward_Short_Message for the CS domain (SCCP Called party SSN is set to MSC), the SMS Router requests the HLR to provide the VMSC address where the subscriber is currently located and the MSISDN, by sending a MAP SRI-SM (IMSI) to the HLR without the GPRS Support Indicator. 

Upon receiving the MAP_MT_Forward_Short_Message for the PS domain (SCCP Called party SSN is set to SGSN), the SMS Router interrogates the HLR to retrieve the SGSN address where the subscriber is currently located and the MSISDN, by sending by sending a MAP SRI-SM (IMSI) to the HLR with the GPRS Support Indicator.

4) Upon receiving the MAP SRI-SM (IMSI), the HLR returns the VMSC or/and SGSN address(es), the MSISDN and the subscriber’s IMSI.
5) Upon receiving the MAP SRI-SM Ack message, the SMS Router shall check the result. If it is a definite negative response (e.g. unknown subscriber), then the SMS Router shall send a MAP_MT_Forward_Short_Message res to the SMS‑GMSC with an appropriate error. If it is an indefinite negative response (e.g. absent subscriber), then the SMS Router shall then either:

-
send a MAP_MT_Forward_Short_Message res to the SMS‑GMSC with a successful outcome, close the TCAP dialogue with the SMS‑GMSC, and shall store the SM for later delivery (as per normal "store and forward" procedures in SMS), repeating from Step 4 appropriately; or

-
send a MAP_MT_Forward_Short_Message res to the SMS‑GMSC with an appropriate error and close the TCAP dialogue with the SMS‑GMSC. The SMS‑GMSC The SMS‑GMSC may then perform another MAP_SRI_For_SM operation, as per normal procedures for the SMS‑GMSC.

If the MAP_SRI_For_SM conf from the HLR is a positive acknowledgement, the SMS Router shall then close the TCAP dialogue with the SMS‑GMSC and send the SM in a new MAP_MT_Forward_Short_Message to the MSC/VLR or SGSN where the subscriber is currently residing using the Network Node Number received in the MAP_SRI_For_SM conf from the HLR.

6) Upon receiving the MAP_MT_Forward_Short_Message conf from the MSC/VLR or SGSN, the SMS Router shall check the result. If it is an indefinite negative response (e.g. absent subscriber), then the SMS Router shall store the SM for later delivery (as per normal "store and forward" procedures in SMS), repeating from Step 4 appropriately. Otherwise, the SM shall be silently discarded.
2.4 MAP ATI evolutions

The following modifications would be expected against 3GPP TS 29.002 if the ATI procedure was retained for the transparent mode. Grey-shaded part of the message would not be required in the context of routeing an MT-SM. 
8.11.1.1
Definition

This service is used by the gsmSCF, to request information (e.g. subscriber state and location) from the HLR or the GMLC at any time. This service may also be used by the gsmSCF to request the Mobile Number Portability (MNP) information from the NPLR. This service may also be used by the SMS Router to request information (e.g. VMSC or SGSN address, MSISDN, IMSI) from the HLR.
This service is also used by the Presence Network Agent to request information, (e.g. subscriber state and location) about the subscriber (associated with a presentity) from the HLR at any time (see 3GPP TS 23.141  [128]).

When this service is used by the gsmSCF to the HLR, the subscriber state or location may be requested.

When this service is used to the GMLC, only the location may be requested. 

When this service is used to the NPLR, only the MNP information may be requested.
When this service is used by SMS Router to the HLR, only the sms-query  would be requested (SCCP Calling SSN = MSC). 

The MAP-ANY-TIME-INTERROGATION service is a confirmed service using the service primitives defined in table 8.11/1.

8.11.1.2
Service primitives

Table 8.11/1: Any_Time_Interrogation

	Parameter name
	Request
	Indication
	Response
	Confirm

	Invoke id
	M
	M(=)
	M(=)
	M(=)

	Requested Info
	M
	M(=)
	
	

	Requested domain
	C
	C(=)
	
	

	MNP Requested Info
	C
	C(=)
	
	

	gsmSCF-Address
	M
	M(=)
	
	

	IMSI
	C
	C(=)
	C
	C(=)

	MSISDN
	C
	C(=)
	C
	C(=)

	Location Information
	
	
	C
	C(=)

	Location Information for GPRS
	
	
	C
	C(=)

	Subscriber State
	
	
	C
	C(=)

	PS Subscriber State
	
	
	C
	C(=)

	IMEI
	
	
	C
	C(=)

	MS Classmark 2
	
	
	C
	C(=)

	GPRS MS Class
	
	
	C
	C(=)

	MNP info Result
	
	
	C
	C(=)

	User error
	
	
	C
	C(=)

	Provider error
	
	
	
	O


RequestedInfo ::= SEQUENCE {


locationInformation
[0] NULL

OPTIONAL,


subscriberState
[1] NULL

OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


..., 


currentLocation
[3] NULL

OPTIONAL,


requestedDomain
[4] DomainType
OPTIONAL,


imei


[6] NULL

OPTIONAL,


ms-classmark
[5] NULL

OPTIONAL,


mnpRequestedInfo
[7] NULL 

OPTIONAL,

    sms-query                            [8] NULL                           OPTIONAL }

--
currentLocation shall be absent if locationInformation is absent

A new value should also be specified for the RequestDomain IE to allow simultaneous retrieval of MSC and SGSN addresses.

2.5 MAP SRI-SM evolutions

The following modifications would be expected against 3GPP TS 29.002 if the SRI-SM procedure was retained for the non-transparent mode.

12.1
MAP-SEND-ROUTING-INFO-FOR-SM service

12.1.1
Definition

This service is used between the gateway MSC or the SMS Router and the HLR to retrieve the routing information needed for routing the short message to the servicing MSC.

The MAP-SEND-ROUTING-INFO-FOR-SM is a confirmed service using the primitives from table 12.1/1.

12.1.2
Service primitives

Table 12.1/1: MAP-SEND-ROUTING-INFO-FOR-SM

	Parameter name
	Request
	Indication
	Response
	Confirm

	Invoke Id
	M
	M(=)
	M(=)
	M(=)

	MSISDN
	M
	M(=)
	C
	C(=)

	SM-RP-PRI
	M
	M(=)
	
	

	Service Centre Address
	M
	M(=)
	
	

	SM-RP-MTI
	C
	C(=)
	
	

	SM-RP-SMEA
	C
	C(=)
	
	

	GPRS Support Indicator
	C
	C(=)
	
	

	IMSI
	C
	C(=)
	C
	C(=)

	Network Node Number
	
	
	C
	C(=)

	LMSI
	
	
	C
	C(=)

	GPRS Node Indicator
	
	
	C
	C(=)

	Additional Number
	
	
	C
	C(=)

	User error
	
	
	C
	C(=)

	Provider error
	
	
	
	O


3. Conclusion

The alternative solution presented in this contribution avoids the artifical relaying of the original MAP-SR_FOR_SM request to the SMS Router, while still allowing the correlation function, at the price of a limited adaptation of the MAP protocol required between between the SMS Router and the HLR. The change of the MAP protocol would only affect the PLMN implementing the feature, i.e. no change would be required in FPLMNs, in particular in originator's networks. 
We recommend use of the MAP Any Time Interrogation procedure between the SMS Router and the HLR if the transparent mode approach is retained, while we recommend the MAP SRI_FOR_SM procedure for the non-transparent mode approach. 
If the principles of this solution are agreeable, it is proposed to document it in the TR .
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MAP_SRI_FOR_SM
(MSISDN)
(3GPP TS 29.002 [5])


Page
(3GPP TS 48.008 [6])


Page response
(3GPP TS 48.008 [6])


Short Message
(3GPP TS 24.011 [7])


Short Message ACK
(3GPP TS 24.011 [7])


Short Message ACK
(3GPP TS 23.040 [4])


6


MAP_MT_Forward_Short_Message ACK
(3GPP TS 29.002 [5])


HPLMN of Recipient


VPLMN of Recipient


HPLMN of Originator


1


SMS Router


MAP_MT_Forward_
Short_Message
(3GPP TS 29.002 [5])


MAP_MT_Forward_
Short_Message ACK
(3GPP TS 29.002 [5])


5


MAP_MT_Forward_Short_Message
(IMSI)
(3GPP TS 29.002 [5])
(See Note)


MAP_SRI_FOR_SM 
Ack (@SMS Router)
(3GPP TS 29.002 [5])


MAP_SRI_FOR_SM
(IMSI)
(3GPP TS 29.002 [5])


MAP_SRI_FOR_SM ack
(MSISDN, @VMSC)
(3GPP TS 29.002 [5])


4


3


2



