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Introduction

In studying MSC/VLR and SGSN functionality as a SMS relay node especially concerning the situation where there is interconnection between operators, NTT Comware has found an inconsistency between TS 29.002 and TS 24.011 on the length of data for the nodes to relay from/to MS and SC, which might make the nodes implementation difficult. So NTT Comware would like to have a guidance of CN4 on how to deal with the situation.

Problem statement

The problem is summarized as follows:

1 The MSC/VLR and SGSN relay SM-RL PDU (RPDU). The RPDU from/to SMS-GMSC/IWMSC is conveyed by MAP protocol and the RPDU from/to MS is by RP protocol. So MSC/SGSN don’t have to care SM-TL layer PDU.
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Figure from 23.040: Protocol layer overview for the Short Message Service

2 By MAP specification the maximum length of the RPDU is 200 octets and by RP specification (3GPP TS 24.011) it is 232 octets (see attached quotation of the TSs on page 4 and 5).

3 It seems that the current MAP specification does not consider segmentation of the long RPDU but the division of the request into TC BEGIN corresponding only to MAP_OPEN primitive and TC Continue with actual MAP Service request (see attached quotation of TS 29.002 on page 6 to 10).

4 Therefore if underlying transport layer does not support message segmentation, there is an interworking problem in the MSC/SGSN in case the long RPDU than 200 octets came from the MS.

Possible Solutions

To overcome the problem, NTT Comware has 3 possible solutions.

Opt. 1) To convey long RPDU even if SCCP does not support XUDT service, MAP shall support RPDU segmentation.

Opt. 2) If there is no need to support RPDU over 200 octets, the length of the RP user data shall be shrunken to 200 octets.
Opt. 3) RPDU length is at most 170 octets
 according to the TS 23.040. Then there is no interworking problem at all.

Recommendation

Considering the current activities on developing multimedia messaging service and IP multimedia service and the fact that SMS-TL layer has rich functionalities to support long messages, there would be no requirement expanding SMS RPDU length more, which causes serious interworking problem. Therefore NTT Comware would like to recommend Opt. 3) as the solution.

Conclusion

NTT Comware would like to ask CN4 if our analysis on this paper would be acceptable:

The analysis: the current TS 29.002 and TS 24.011 fulfil the requirements of TS 23.040 and fit on various network interconnection environment.

The below figure is quoted from 23.040v5.5.0.
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*):
SMS‑GMSC when the short message is transferred from the SC to the MS, SMS‑IWMSC when the short message is transferred from the MS to the SC. The SC may be integrated with the SMS‑GMSC/SMS‑IWMSC. 

**):
SGSN is used in place of the MSC in case of SMS transfer over GPRS

Figure 4: Entities involved in the provision of SM MT and SM MO: SC, SMS‑GMSC/SMS‑IWMSC, SGSN, MSC and MS
Quotation from 24.011

7.3.1
RP‑DATA

A phase 2 entity shall not reject a RP‑DATA message where both address elements have a length greater than 0.

7.3.1.1
RP‑DATA (Network to Mobile Station)

This message is sent in MSC ‑> MS direction. The message is used to relay the TPDUs. The information elements are in line with 3GPP TS 23.040. See table 7.4/3GPP TS 24.011.

Table 7.4/3GPP TS 24.011: RP‑DATA message content

	
	Information element
	Reference
	Presence
	Format
	Length

	
	RP‑Message Type
	Subclause 8.2.2
	M
	V
	3 bits

	
	RP‑Message Reference
	Subclause 8.2.3
	M
	V
	1 octet

	
	RP‑Originator Address
	Subclause 8.2.5.1
	M
	LV
	1‑12 octets

	
	RP‑Destination Address
	Subclause 8.2.5.2
	M
	LV
	1 octet

	
	RP‑User Data
	Subclause 8.2.5.3
	M
	LV
	( 233 octets


7.3.1.2
RP‑DATA (Mobile Station to Network)

This message is sent in MS ‑> MSC direction. The message is used to relay the TPDUs. The information elements are in line with 3GPP TS 23.040. See table 7.5/3GPP TS 24.011.

Table 7.5/3GPP TS 24.011: RP‑DATA message content

	
	Information element
	Reference
	Presence
	Format
	Length

	
	RP‑Message Type
	Subclause 8.2.2
	M
	V
	3 bits

	
	RP‑Message Reference
	Subclause 8.2.3
	M
	V
	1 octet

	
	RP‑Originator Address
	Subclause 8.2.5.1
	M
	LV
	1 octet

	
	RP‑Destination Address
	Subclause 8.2.5.2
	M
	LV
	1‑12 octets

	
	RP‑User Data
	Subclause 8.2.5.3
	M
	LV
	( 233 octets


8.2.5.3
RP‑User data element

The RP‑User data field contains the TPDU and is mandatory in a RP‑DATA message. RP‑User data is also optionally carried in an RP‑Error message. In a RP DATA message, the element has a variable length, up to 233 octets, and in a RP ERROR and in a RP ACK message the length is up to 234 octets .

RP‑User data in an RP‑Error message is conveyed as diagnostic information within the "SM‑DeliveryFailureCause" response to a MAP Forward‑Short‑Message procedure (see 3GPP TS 29.002). The diagnostic information may be sent in both directions, and shall always be forwarded by the MSC if it is received.
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Figure 8.7/3GPP TS 24.011: RP‑User data element layout

Quotation from 29002-480

MO-ForwardSM-Arg ::= SEQUENCE {


sm-RP-DA

SM-RP-DA,


sm-RP-OA

SM-RP-OA,


sm-RP-UI

SignalInfo,


extensionContainer
ExtensionContainer
OPTIONAL,


... ,


imsi


IMSI 

OPTIONAL }

MT-ForwardSM-Arg ::= SEQUENCE {


sm-RP-DA

SM-RP-DA,


sm-RP-OA

SM-RP-OA,


sm-RP-UI

SignalInfo,


moreMessagesToSend
NULL


OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

SM-RP-DA ::= CHOICE {


imsi


[0] IMSI,


lmsi


[1] LMSI,


serviceCentreAddressDA
[4] AddressString,


noSM-RP-DA
[5] NULL}

SM-RP-OA ::= CHOICE {


msisdn

[2] ISDN-AddressString,


serviceCentreAddressOA
[4] AddressString,


noSM-RP-OA
[5] NULL}

SignalInfo ::= OCTET STRING (SIZE (1..maxSignalInfoLength))

maxSignalInfoLength  INTEGER ::= 200


-- This NamedValue represents the theoretical maximum number of octets which is


-- available to carry a single instance of the SignalInfo data type,


-- without requiring segmentation to cope with the network layer service.


-- However, the actual maximum size available for an instance of the data


-- type may be lower, especially when other information elements


-- have to be included in the same component.

Quotation from 29002-530
23.2.1
Procedure in the servicing MSC

The activation of the MAP_PROCESS_ACCESS_REQUEST service is described in the clause 25.4.1.

When receiving the short message from the A-interface, the MSC sends the MAP_SEND_INFO_FOR_MO_SMS request to the VLR. As a response the MSC will receive the MAP_SEND_INFO_FOR_MO_SMS confirmation from VLR indicating that:

-
the service ends successfully. If the MSC is not itself the IWMSC, the short message transmission towards the IWMSC is initiated using the MAP_MO_FORWARD_SHORT_MESSAGE request;

-
the service ends unsuccessfully. The error cause in the MAP_SEND_INFO_FOR_MO_SMS confirmation indicates the reason for the unsuccessful end. The mapping between MAP error causes and RP_ERROR causes is described in 3GPP TS 23.140.

If there are data errors in the MAP_SEND_INFO_FOR_MO_SMS confirmation, or there is an operation failure in MAP, the RP_ERROR cause network out of order is forwarded to the mobile station.

The MSC opens a CAMEL dialogue as specified in 3GPP TS 23.078. If the CAMEL service bars the MO SM then the failure is reported to MS.

The MSC checks the barring as follows;

-
if the short message transfer would contravene operator determined barring, the failure is reported to the CAMEL service as specified in 3GPP TS 23.078 and the call barred error with cause operator barring is returned to MS;

-
if the short message transfer would contravene the supplementary service call barring conditions, the failure is reported to the CAMEL service as specified in 3GPP TS 23.078 and the call barred error with cause barring service active is returned to MS.

If the service MAP_MO_FORWARD_SHORT_MESSAGE is started, the MSC will check whether the grouping of MAP_OPEN request and MAP_MO_FORWARD_SHORT_MESSAGE request needs segmentation. If this is the case then the MAP_OPEN request primitive shall be sent first without any associated MAP service request primitive and the dialogue confirmation must be received before the MAP_MO_FORWARD_SHORT_MESSAGE request is sent. As a response to the procedure, the servicing MSC will receive the MAP_MO_FORWARD_SHORT_MESSAGE confirmation from the IWMSC indicating that:

-
the short message has been successfully delivered to the Service Centre. The successful submission of SM is reported to the CAMEL service as specified in 3GPP TS 23.078 and the acknowledgement is sent to the mobile station;

-
one of several error cases has occurred. The mapping between MAP error causes and RP_ERROR causes is described in 3GPP TS 23.140. The failure in the SM submission is reported to the CAMEL service as specified in 3GPP TS 23.078 and the appropriate indication is provided to the mobile station.

If the procedure failed, a provider error or an abort indication is received. The RP_ERROR cause network out of order is provided to the mobile station.

If the MSC itself is the interworking MSC, the short message is forwarded to the Service Centre. In that case the service MAP_MO_FORWARD_SHORT_MESSAGE is not initiated. The acknowledgement message from the Service Centre is forwarded to the mobile station (3GPP TS 23.140, 3GPP TS 24.011 [37]).

The mobile originated short message service procedure is shown in figure 23.2/2.
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Figure 23.2/2 (sheet 1 of 4): Process MOSM_MSC
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Figure 23.2/2 (sheet 2 of 4): Process MOSM_MSC 
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Figure 23.2/2 (sheet 3 of 4): Process MOSM_MSC
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Figure 23.2/2 (sheet 4 of 4): Process MOSM_MSC

Note: This should be outgoing box.





Max. 232 octs





Max. 200 octs








� More precisely NTT Comware estimates that RPDU in SMS-Submit (SM-MO) is at most 164 octets in SMS-Submit (SM-MO) and in SMS-Delivery (SM-MT) at most 163 octets.
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