3GPP TSG CT4 Meeting #72
C4-161151
Jeju, The Republic of Korea; 15th – 19th February 2016
Source:
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Nokia Networks, Ericsson, Verizon, AT&T, Vodafone
Title:
New Alert procedure from MME/SGSN to SMS-GMSC for MT SMS to UE using eDRX
Agenda item:
7.2.10
Document for:
Decision
Introduction

CT4 has specified enhancements for efficient support of MT SMS in the PS domain to UEs using extended idle mode DRX (eDRX). See [1] to [7] (approved at CT#70) and the Annex of this document. 
It was reported that one of these enhancements (SM retransmission by the SMS-GMSC at the time requested by the MME/SGSN, see enhancement B in the Annex) requires some additional work to support optimally the case where the UE originates NAS signalling or moves to another MME/SGSN prior to its next paging occasion. A CT4 Exception on eDRX-CT was approved at CT#70 (see [8]) to finalize this work.
Discussion

The following problems have been identified when the MME/SGSN requests the SMS-GMSC to retransmit a MT SM at a later requested retransmission time (see enhancement B in the Annex). 

Problem 1: MO signalling to the (same) MME/SGSN prior to the next paging occasion of the UE
The UE may originate NAS signalling (e.g. Service Request, TAU/RAU) towards the same MME/SGSN prior to its next paging occasion, and therefore prior to the time at which the MME/SGSN requested the SMS-GMSC to retransmit the MT SM. 
No signalling exists to enable the MME/SGSN to inform the SMS-GMSC that the UE is available at once for MT SM delivery. This entails undesirable latency in retransmitting the SM towards the UE (at the next paging occasion of the UE) and unnecessary paging and signalling over the radio interface. 
Besides, for UTRAN access, the UE and SGSN synchronize the start of the eDRX timer at each RAU procedure (see subclause 4.5.13.2 of TS 23.682). Thus the retransmission time that was requested at the SMS-GMSC is not valid any more if the UE does a RAU prior to its next paging occasion. So when the SMS-GMSC retransmits the SM, the SGSN would not be able to deliver the SM and the system would fallback on the existing solution (i.e. setting the MNRG flag and sending a NOR/ALR command to trigger the SM retransmission at the next paging occasion of the UE), causing additional delay and signalling in the network. 

For E-UTRAN access, the UE and CN synchronize the start of the eDRX cycle on an absolute time reference (and not when the TAU procedure occurs), but the eDRX parameters may be modified in certain scenarios during the TAU procedure (e.g. if the UE requests a different DRX period prior to activating a new PDN connection), in which case the same issue as for a RAU procedure would also apply.
Problem 2: TAU/RAU to another MME/SGSN  prior to the UE's next paging occasion 
The UE may perform an inter-MME/SGSN TAU/RAU prior to its next paging occasion, and therefore prior to the time at which the MME/SGSN requested the SMS-GMSC to retransmit the MT SM. 

No signalling exists to enable the MME/SGSN to inform the SMS-GMSC that the UE has moved to another serving node and is available at once for MT SM delivery, which causes similar effects as for the first problem (extra latency and paging/signalling to retransmit the SM). The SMS-GMSC will retransmit the SM at the requested retransmission time towards the old MME/SGSN and get a negative TFA answer (absent user e.g. upon mobility from an MME to SGSN, or user unknown e.g. upon mobility from an MME to another MME). Depending on how the SMS-GMSC behaves upon receipt of that message (i.e. whether it sends a new SRR to retrieve the new serving node's address or not), the SM retransmission may be further delayed. 
NOTE:
If the reason is user unknown, the SMS-GMSC should initiate a new SRR to retrieve the new serving node's address, but this is not specified explicitly in the specification.
Proposed solution to the above issues
The following changes are proposed to enable the immediate SM retransmission by the SMS-GMSC when the enhancement B is used and the UE originates NAS signalling or moves to another MME/SGSN prior to its next paging occasion, i.e. before the SM retransmission time requested to the SMS-GMSC. 
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Figure D – SM retransmission by the SMS-GMSC upon MO signalling in the same MME/SGSN prior to the requested retransmission time

6
Upon MO signalling (e.g. TAU/RAU, Service Request) to the same MME/SGSN, the MME/SGSN sends an Alert Service Center Request to the SMS-GMSC with an indication that the UE is available for MT SM delivery to trigger the immediate retransmission of the Short Message. The MME/SGSN also maintains the signalling connection with the UE for a longer time to enable the retransmission of the Short Message. 
8
The SMS-GMSC retransmits the Short Message immediately towards the same serving node.
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Figure E – SM retransmission by the SMS-GMSC upon mobility to a new MME/SGSN prior to the requested retransmission time

7
Upon UE mobility to a new SGSN or MME prior to the retransmission time requested by the old SGSN or MME, the old SGSN or MME signals to the new SGSN or MME (in the Context Response during a RAU or TAU procedure or in the Forward Relocation Request during a Handover procedure), that there is a pending MT Short Message to be sent to the UE.
8
If so, the new SGSN or MME signals its MAP or Diameter address for MT SMS to the old SGSN or MME (in the Context Acknowledge during a RAU or TAU procedure or in the Forward Relocation Response during a Handover procedure). The new SGSN or MME also maintains the signalling connection with the UE for a longer time to enable the retransmission of the Short Message.
9
Upon receipt of a Cancel Location Request, Context Acknowledge or Forward Relocation Response, the old SGSN or MME sends an Alert Service Center Request to the SMS-GMSC, with an indication that the UE has moved to another serving node, and with the new serving node's address if received at step 8, to trigger the immediate retransmission of the Short Message towards the new serving node.
11
If the Alert Service Center Request indicates that the UE has moved to another serving node but the message does not contain the new serving node's address, the SMS-GMSC retrieves the new serving node's address from the HLR or HSS.
13
The SMS-GMSC retransmits the Short Message immediately towards the new serving node.
In Attach scenarios, upon receipt of the Cancel Location from the HSS, the old MME/SGSN sends an Alert Service Center Request to the SMS-GMSC with the indication that the UE has moved to another serving node, if there is a pending MT-SM at the SMS-GMSC. In this case, the SMS-GMSC sends a new SRR to the HSS to retrieve the new serving node address and then the SMS-GMSC retransmits the SM towards the new serving node. 
The principles above have been agreed and specified in TS 23.040 by CT1 (see [9]).

Diameter / MAP considerations (new ALR from MME/SGSN to SMS-GMSC)
The ALR/ALA (Alert-Service-Center-Request/Answer) commands are used currently between the HSS and the SMS-IWMSC. And the S6c Diameter Application ID is defined between the HSS and SMS-IWMSC (ALR/ALA) and between the HSS and SMS-GMSC (SRR/SRA, RDR/RDA). 
It is proposed to reuse the ALR/ALA messages (and the S6c Diameter Application ID) between the MME/SGSN and the SMS-GMSC. 

NOTE 1:  IETF RFC 3588/6733 specify that Diameter routing is based on both Destination Realm and Application ID. Reusing an existing Diameter Application ID avoids the need to update the routing tables in various nodes and can also minimize the implementation impacts for a combined SMS-GMSC/ SMS-IWMSC.
The following considerations apply for routing the ALR message towards the SMS-GMSC which originated the TFR message:
· The SMS-GMSC may be collocated with the SMS-IWMSC/SC or not; there may possibly be multiple SMS-GMSCs (e.g. in a cluster);

· There may be several pending messages sent to the same UE by different SMS-GMSCs and SMS routers; 

· When Diameter is used end to end between the SMS-GMSC and the MME/SGSN (without an SMS Router in the path), the MME/SGSN gets the SMS-GMSC address via the Origin-Realm/Origin-Host received in the TFR message;
· There may be MAP segments, e.g. an IWF between the MME/SGSN (supporting the SGd/Gdd interface) and the SMS-GMSC (supporting a MAP E interface) – see Annex A of TS 29.305. 
· The SM RP OA IE (SC-Address AVP, with an E.164 number) of the TFR message only contains the SC address. 
· This enables to route the ALR to the SMS-GMSC if the SMS-GMSC is collocated with the SC/SMS-IWMSC; some indication is required though in the ALR to route the message to the SMS-GMSC (as opposed to the SMS-IWMSC today);
· This does not enable to route the ALR to the SMS-GMSC if the SMS-GMSC is not collocated with the SC/SMS-IWMSC. 

NOTE 2: 
The E.164 number of the SC enables routing of ALR messages from HSS to the SMS-IWMSC currently.
· For deployments with an SMS Router, 
· the SMS Router can overwrite the SC address. See subclause 8.1.4 of TS 23.040:

" If the SMS Router finds that SMS delivery is to be performed towards serving MSC or SGSN in a different PLMN, the SMS Router may replace the SMS-SC address in RP OA with an address containing the PLMN ID of the PLMN in which the SMS-Router is located before the SMS router forwards the request to the serving MSC or SGSN.

NOTE 3:
This option can be used if the PLMN that deploys the SMS-router wants to ensure the delivery of a MT-SMS to a UE roaming in a different PLMN and this PLMN is known to deploy PLMN ID check on both RP-OA IE and SCCP Global Title.
NOTE 4:
When using this functionality, the PLMN deploying the SMS-Router must be aware that reply path functionality offered by the originating SMS-SC cannot be used.  "
· the Origin-Realm and Origin-Host AVPs of the TFR may point to the SMS Router rather than to the SMS-GMSC;
· the MME shall send the ALR to the SMS-GMSC via the SMS-Router because the destination user (SM RP DA) in the TFR message contains an IMSI from the SMS Router to the MME/SGSN, but an MT Correlation ID (retrieved in the SRA from the SMS-Router) from the SMS GMSC to the SMS Router See subclause 8.1.4 of TS 23.040: 

"‑
transferring the short message TPDU to the MSC (if the called party SSN in the received message is for MSC) or to the SGSN (if the called party SSN in the received message is for SGSN) using the stored routing information and replacing the MT Correlation ID with the stored IMSI (obtained from the HLR, above);"
So the SMS Router needs to replace the IMSI by the MT Correlation ID when propagating the ALR from the MME/SGSN to the SMS-GMSC. 

Besides, if the ALR message indicates that the UE has moved under the coverage of another MME/SGSN, the SMS-Router shall update the serving node address it has stored with the new serving node address received in the Alert message. If the Alert does not contain the new serving node's address, the SMS-GMSC will initiate a new SRR procedure, during which the SMS Router will acquire the new serving node's address from the HSS.    
To enable routing the ALR message to the SMS-GMSC (or to the SMS-Router) in all possible scenarios, it is proposed that:

· the SMS-GMSC sets its Diameter identity in the Origin Host/Realm of the TFR (as already supported today) and adds a new AVP containing its own E.164 address (this new AVP will be used for IWF cases); 

· the SMS router (when in the path) replaces the Origin Host/Realm in the TFR by its own Diameter Identity and replaces the E.164 number of the SMS-GMSC by its own E.164 number. The SMS-Router stores the Diameter Identity and the E.164 number of the SMS-GMSC associated to the received MT Correlation ID. 
Besides, the existing User-Identifier AVP of the ALR message sent by the MME/SGSN will encode the destination user identifier received in the SM RP DA AVP of the TFR message (i.e. IMSI). The SMS Router replaces the IMSI by the MT Correlation ID associated with the SMS-SC in the Alert that the SMS router sends to the SMS-GSMC).

NOTE 3: 
No MSISDN is provided in the TFR message, and the user's subscription may not necessarily have an MSISDN. 
Since the SMS Router may possibly assign different MT Correlation IDs to different MT SMS sent by the same SMS-GMSC to the same UE, the SMS Router includes a new User Identifier Alert AVP in the TFA when the TFA includes a Requested-Retransmission-Time to enable the SMS-GMSC to retransmit all pending MT SMS to the same UE upon any subsequent alert.

· Example: the SMS Router receives 2 MT Forward SM Request for the same UE with different MT Correlation IDs. Both MT SMS are requested to be retransmitted at a later time. In the 1st TFA, the SMS Router may return a new User Identifier Alert with the MT Correlation ID received in the first TFR. In the 2nd TFA, the SMS Router shall return a User Identifier Alert AVP containing the MT Correlation ID received in the first TFR.
· This is similar in principle to the MSISDN-Alert mechanism defined in the SM Delivery Report Status Answer (and SRI for SM Answer), which allows the SMS-GMSC to link this MSISDN-Alert with other user identities (e.g. UE identified by different MSISDNs), and which allows the HSS to send a single alert with this MSISDN-Alert.
The enhancement B should not be used in scenarios involving an SMS Router (or IP-SM-GW) not upgraded with the above changes (as this would otherwise possibly result in the MME sending an Alert directly to the SMS-GMSC with an IMSI instead of the MT Correlation ID, or to the SMS Router which does not support this  message). It is assumed though that a legacy SMS Router possibly forwards transparently parameters that it does not comprehend, and if so, that it could forward the (Rel-13) Maximum Retransmission Time AVP received in the TFR from the SMS-GMSC. Cf TS 23.040:
If the received MT Correlation ID is deemed valid by the SMS Router:

‑
transferring the short message TPDU to the MSC (if the called party SSN in the received message is for MSC) or to the SGSN (if the called party SSN in the received message is for SGSN) using the stored routing information and replacing the MT Correlation ID with the stored IMSI (obtained from the HLR, above);

Since the SMS-GMSC does not know whether an SMS Router is used and if so, whether the SMS Router supports the above changes, it is proposed to limit the use of the Enhancement B to scenarios where the destination user pertains to the same PLMN as the SMS-GMSC, i.e. to scenarios where the SMS Router, if any, pertains to the same PLMN as the SMS-GMSC. Thus the Enhancement B impacts only the HPLMN of the destination user and the VPLMN, but not the PLMN of the calling user.
NOTE 4: 
Another consequence is that an SMS Router in the HPLMN that is used only for MT SMS sent by SMS-GMSCs from other PLMNs is not be affected at all by the Enhancement B. 
This approach still provides all the intended benefits as: 

· For Device Triggering, the MTC-IWF and SMS-GMSC are always located in the HPLMN; 

· Even when the SMS sender and receiver pertain to different PLMNs, SMPP is often used to forward the SM towards the HPLMN (i.e;. towards the SMS-GMSC of the destination user). 

The tables below summarize the proposed message extensions.
TFR from SMS-GMSC to  MME/SGSN 
	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Existing  IEs
	
	
	Unchanged 

	SMS-GMSC Address
	SMS-GMSC-Address
	C
	This information element shall be present if the Maximum-Retransmission-Time AVP is included in the message.

When present, this information element shall contain the SMS GMSC E.164 number in the request sent by the SMS GMSC or the SMS Router number in the request sent by the SMS Router.


TFA from SMS Router to SMS-GMSC
	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Existing  IEs
	
	
	Unchanged 

	User Identifier Alert
	User-Identifier
	C
	This information element shall be present in the TFA from the SMS Router to the SMS-GMSC, if the Requested-Retransmission-Time AVP is included in the message. When present, it shall contain an MT Correlation ID.


Alert Service Centre Request (from MME/SGSN to SMS-GMSC)
	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Service Centre Address 
	SC-Address
	M
	This information element shall contain the SMS GMSC or the SMS Router address received previously in the SMS-GMSC Address AVP of the TFR message (E164 number).

	User Identifier Alert


	User-Identifier
	M
	This information element shall contain

- the IMSI when the request is sent from the MME/SGSN, or 

- the User Identifier Alert sent in the TFA when the request is sent from the SMS Router to the SMS-GMSC 

	SMS-GMSC Alert Event
	SMS-GMSC-Alert-Event
	M
	This information element shall contain the type of event that caused the Alert to the SMS-GMSC: 
 - UE is available for MT SMS

 - UE has moved under the coverage of another MME or SGSN



	New Serving Node Identity
	Serving-Node
	C
	This information element may be present if the SMS-GMSC Alert Event IE is present and indicates that the UE has moved under the coverage of another MME or SGSN.

When present, this information element shall contain the Diameter identity and/or the E.164 number of the new serving node of the UE.



The same changes apply to the corresponding MAP messages. 
Conclusions

It is proposed to specify the solution proposed in this document to optimally support the retransmission of a SM by the SMS-GMSC when the UE originates NAS signalling or moves to another MME/SGSN prior to its next paging occasion.
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Annex : Enhancements specified for MT SMS in the PS domain 

This Annex summarizes the enhancements which have been specified by CT4 for efficient support of MT SMS in the PS domain to UEs using extended idle mode DRX (eDRX). 

All the enhancements are optional to support and independent from each others. 

The fallback solution when they are not supported or not applicable is to set the MNRF/MNRG flag in the MME/SGSN and HSS and to trigger the SM retransmission by the SMS SC via the HSS (NOR/ALR messages) when the UE responds to the paging request or becomes available.

A) MT SM transmission within the time window the SMS-GMSC expects to receive the TFA message

The SMS-GMSC includes the (existing MAP or Diameter) SM-Delivery-Timer and SM-Delivery-Start-Time IEs in the TFR to let the MME/SGSN know until when it can send the TFA, regardless of whether the MT SM transmission involves an IP-SM-GW or not. This allows the MME/SGSN to buffer and send the SM to the UE without any SM retransmission, if the UE is waking up within the time frame indicated by the SM-Delivery-Timer/SM-Delivery-Start-Time (e.g. within the next 30s to 10 minutes), and thus also solves the messages synchronization issue at the HSS. 
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Figure A – SM transmission within the time window the SMS-GMSC expects to receive the TFA message 

B) SM retransmission by the SMS-GMSC at the time requested by the MME/SGSN in the TFA message

The SMS-GMSC may support the option to retransmit the SM at a later time as follows: 
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Figure B – SM retransmission at the time requested by the MME/SGSN in the TFA message

3
The SMS-GMSC indicates in the TFR whether it supports this optional procedure by including a new Max Retransmission Time AVP (e.g. 30 minutes), which indicates for how long the SMS-GMSC is ready to store the SM if it cannot be delivered at once.

4
If the UE is expected to be reachable within the Max Retransmission time provided in the TFR, the MME sends immediately a TFA negative answer / Error with the time at which the SM should be resent by the SMS-GMSC. The MME does NOT set the MNRF flag. The MME also pages the UE.

The SMS-GMSC does NOT send a RDR to the HSS. The SMS-GMSC should not regard the SM retransmission as a second attempt for a single-attempt-delivery-SM. 

5-6
The MME may page the UE before or after the 2nd TFR (step 7), but if it does so, the MME does NOT send a NOR to the HSS upon receipt of the paging response since the MNRF flag was not set.

7
The SMS-GMSC retransmits the SM at the time which was indicated in the TFA. The TFR should not include a Max Retransmission Time AVP, so as to fallback to the default solution if the UE is not reachable at the time that was indicated to the SMS-GMSC.
This option presents the following advantages:

a. MT SM for UEs in eDRX does NOT cause any extra HSS signalling. 

b. No issue  with short eDRX period (e.g. up to 20s) of synchronization of messages received at HSS 

c. Single-attempt-delivery SM can be transmitted to the UE if this procedure is used (without the need to use MWD for single-attempt-delivery SM as currently specified).

C) Prioritized SM retransmission by the SMS SC when the UE becomes reachable

This is an enhancement to the fallback solution, i.e. to the solution where the MNRF/MNRG flag is set in the MME/SGSN and HSS and SM is retransmitted by the SMS SC via the HSS (NOR/ALR messages) when the UE responds to the paging request or becomes available.

The MME/SGSN may include a new Maximum-UE-Availability-Time in the NOR and ALR messages, indicating the time window until when the network intends to maintain the signalling connection with the UE after the paging response (e.g. 30 seconds). This IE serves as an indication to the SMS SC that it should prioritize the retransmission of SMs sent to this UE (using eDRX). 
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Figure C – Prioritized SM retransmission by the SMS GMSC when the UE becomes reachable
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