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Abstract

This contribution comments on the present version of the feasibility study on SS7 signalling transport in the core network with SCCP-User Adaptation Layer.  It also present some basic consideration regarding signalling transport options for Release 5 of 3GPP specifications.

Rel4 signaling transport (note 1)

One of the objectives for Rel4 was to introduce IP signaling transport in the Core Network. In RAN the IP signaling transport was already introduced in R99.

When defining the signaling transport options for R99/Rel4 of RAN/CN “SS7 protocols” the following objectives were reached:

· It covered all the needs for signaling transport of “SS7 protocols” in an IP environment.

· It was a recognised specification in the telecom/datacom world.

· The signaling could be transported over an IP infrastructure

With this, the option became the same in CN as for RAN. 

Depending on application protocols the following protocol architecture applies:






Protocol architecture for “SS7 protocols” for R99/R4 

The notation SCCP users include both protocol defined in RAN (RANAP and RNSAP) and CN  (CAP and MAP).

Note: The use of M3UA was introduced at the IU-PS and IUR interfaces in R99. 

Consideration for signalling transport for “SS 7 protocols” for Release 5

As been stated in the previous section we strongly feel that the R99/R4 specified signaling transports for “SS7 protocols” cater for the need of 3GPP networks. Therefore, we also think that addition of a new signaling transport to the one already defined for R99/Rel4 must add significant advantages for the operation of the network or to an implementation for it to be accepted. The addition of another IP signaling alternative for SS7 applications will create considerable problems both for implementations and the operation of the networks. 

For implementations these additions require additional implementations/product handling efforts either to create additional protocol stacks or to provide interworking between different signalling transports. Both these factors will lead to more development effort with a resulting delay of product delivery and also higher cost. 

 The operation of the network will be harmed in a number of ways: 

· There will be products that only support one of the signalling transports. This will limit the number of products available. Otherwise, interworking between the two different signalling transports must be provided. This can be avoided if one signaling transport is mandated in all the concerned nodes.

· The operational cost will increase due to the fact that maintenance personnel need to know more than one SS7 adaptation user protocol. In addition, maintenance equipment (protocol analyzer, network analyzer) has to be equipped with the capabilities for two protocols.

· Operators have to negotiate which signalling transport to be used between them on IP transport. This can be avoided, if one signaling transport is mandated for all nodes.

Taking into account the above-mentioned drawbacks the following chapters discusses some properties of the use of M3UA and SUA in 3GPP networks.

World-wide or multi-network environment

In a world-wide network, M3UA adaptation provides a smooth evolution towards IP as the SCCP layer, is kept unchanged.

In a multi-network environment, the SUA alternative does not bring benefit compared to the M3UA:

· In that environment, SUA does not bring any end-to-end advantage because, for security/redundancy/charging reasons, a signalling gateway at the border of the networks is required anyway.

· Use of ENUM in a multi-network world-wide solution raises considerable security and regulation issues.

Interworking

We think that the study on the signaling transport shall take into account both the all IP case and the interworking with the SS7 network.

This means that a fully compliant implementation of SUA must take care of point codes in addresses in CLDR and CODT messages as well as point codes in SUA network management messages.

In addition, in the case where interworking with SS7 is required within a network or between networks, the operators must administer SS7 point codes of the IP nodes in the network. It may also result in instances where IP addresses must be administered for SS7 nodes. 

Feasibility Study on SS7 signaling transport in the core network with SCCP-User Adaptation Layer (SUA) version 0.3.0 is saying: “Based on the SUA advantages and the analysis provided in this technical report, and because many companies have expressed preference for SUA, it is proposed that SUA for IP-based MAP and CAP transport be used as an option in the 3GPP core network”.

Taking into account the above mentioned drawbacks with additional signalling transport the FS is evaluated in the following chapters.

General remark on the FS

We are little confused by the presentation, where in principle only the all IP-scenario is dealt with. In our understanding an implementation of SUA must take into account the interworking with SS7 networks. Also the operators must deal with SS7 in other operators network and in their own network. Therefore, the implementations must take care of point codes in addresses in Unit data messages as well as point codes in MTP and SCCP network management messages.

Variants of MTP and SCCP 

For a fully compliant SUA and M3UA different variants of SCCP must be supported. This means that a fully compliant SUA must take care of the different point code structure.

Furthermore, SCCP network handling these different variants is already existing and running. 

Message length

One important factor when comparing two protocols is the bandwidth they require to transport certain information. We have studied some different cases. Since the payload MAP CAP is the same, we have only compared SUA with M3UA+SCCP overhead, 

· International roaming scenario involving international networks. We have assumed The calculation assumes 16 digits SCCP E.214 number and only mandatory information elements.

· One network scenario involves one network and the use of IP addresses.  The calculation assumes IP- addresses in source and destination address in SUA and point codes in calling/called party address in SCCP. 

· One network scenario involves one network and the use of hostnames.  The calculation assumes IP- addresses in source and destination address in SUA and E.214 number in M3UA.

	Signalling transport
	International roaming E.214 addresses
	One network IP addresses in SUA and point codes in SCCP
	One network Hostnames in SUA and E.214 number in SCCP

	SUA
	100 octet
	64 IP v4 70 IP v6 
	232 (example taken from SUA version 7.

	M3UA
	55
	37
	55


Keep the Rel4 solution

The most obvious advantages to use M3UA+SCCP instead of SUA in Release 5 are that:

· The M3UA takes care of other MTP3 user than SCCP like ISUP. The M3UA can also be used as transport for BICC and H.248 messages.

· No special interworking functions are required for interworking with release 4 IP signalling transport. 

In additions, there are significant advantages from operational point of view:

· In a node with R99/Rel4 functionality, addition of a new protocol will impose additional cost for training, testing, new equipment (protocol analyser) and signalling gateway functionality.

· The introduction of SUA as an alternative to M3UA+SCCP will introduce options in implementations, which will sooner or later lead to increased cost.

· The introduction of SUA as an alternative to M3UA+SCCP will introduce options in the networks, and between networks. In particular the last point is considered a big disadvantage.

· The operators can apply similar principles for network planning, network management and network operation as for the MTP network.

· For the case of a smooth transition towards an IP network the SCCP+M3UA solution reuses the complex SCCP functionality and to rebuild this functionality can only increase development costs and lead to interworking problems.

· The operator can reuse the GT analysis already provided by data builds in SCCP, which is proven to work in existing networks.

Taking into account the above mentioned drawbacks with additional signaling transport the FS is commented in the following chapters.

Comment on section 7.1

As been stated in note 2 in chapter 7.1 ENUM is not able to do all functions required of AMF. Therefore, we think that this shall been shown when looking at the alternatives to realize the AMF.

Note 2 seems to include much more text than needed.

Proposal for section 7.1

See below

7.1 SUA In an All IP Environment

SUA allows extra flexibility in developing networks, especially when interaction between legacy systems is not needed.

SUA, apart from carrying SCCP-User protocols, can also provide an Address Mapping Function (AMF) to route the messages to the next or destination node. The Address Mapping Function, apart from the translations providing the GTT services defined for SS7 networks, modelled in [ITU-T Q.714], also provides the following translations

· Global Title Information + optional SSN to IP Address + SSN

· Host Name + optional SSN to IP Address + SSN

· Point Code + SSN to IP Address + SSN

· IP Address + SSN to IP Address + SSN

Or generally spoken:

· The AMF provides any translation from a valid input address to a valid output address

Note1: Meaningful valid in- and output addresses of the AMF are: point codes, Global titles, IP addresses, SSN’s and hostnames.

Note2: Signalling messages can only be transmitted when SCTP associations are available.  In most of the cases the SCTP association was established (this can be viewed as SS7 link is activated), the IP Address result here refers to a “handle” to a local SCTP association (mapping to a SCTP association ID).  This is because SUA does not have a direct interface with IP, but with SCTP.  One important feature of SCTP is multi-homing, so the IP address of the remote and/or local IP end-point may be a set of IP addresses, and may change over the time.  SUA, with the additional translation capabilities provided by AMF, can now route the messages to nodes within an IP network. AMF is an internal function provided in the SUA layer, but the way it is realised is left implementation/deployment dependent (local tables, DNS/ENUM, LDAP, etc.).

SUA can provide the mapping service through various approaches such as local table lookup or external database access (e.g. ENUM servers) as well as their combination as described below.   Please note that these are implementation options.
a) Only Local Tables. This option is done in current SS7 network implementation, and so will not be explained further in this report.

b) Only external database (e.g. ENUM/DNS Servers). One could store all the numbers in the external databases (E.164 and E.212/E.214).

c) Both local tables and external database. In this option external database will be accessed only if mapping cannot be performed using the data from local tables.

This FSY recommend options a) and c). 

Note1: The current ENUM doesn’t support E.212 addressing which is required by SCCP GTT, nature address of indicator etc therefore ENUM enhancement is required/needed.  

Note2: In order to provide AMF, a proprietary DNS solution can be used
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Comment on section 7.1.1

Also inside one PLMN the AMF must be possible to do a translation Global Title + optional  SSN to IP Address +Global title+ SSN

Proposal on section 7.1.1

7.1.2 Routing SUA Messages in an Intra-PLMN Environment.

SUA nodes in figure 3 could be provided with the local tables or external databases to perform the Address Mapping Function. For efficiency, the information in the local tables and/or external database should be sufficient to provide intra-PLMN routing. SUA shall be able to perform the following translations.

a) Global Title + optional SSN to IP Address + SSN

b) Host Name + optional SSN to IP Address + SSN

c)
Global Title + optional SSN to IP Address +Global title+ SSN

Comments on section 7.1.3

Shall we not define the same AMF requirements as done for section 7.1.2.

Comment on section 7.2

We consider that some text in this section is not relevant under this heading.  

Interworking with Legacy SS7 Network

When interworking between SS7 and IP domains is needed, the SG (Signalling Gateway) has to act as the gateway node between the SS7 network and the IP network. The SG will transport the SCCP-User signalling traffic from the SS7 network to the IP-based signalling node and vice-versa.

Comparing to M3UA, please note that there is no difference in case of interworking with legacy SS7 network between SUA and M3UA.  One primary requirement when SIGTRAN working group develops the protocols is not to impact existing SS7 nodes.  That's why SG is introduced and needed no matter M3UA or SUA is implemented.  From SS7 domain's point of view, there are no IP nodes visible to them.  The SGs are still viewed as traditional SS7 nodes.  Both M3UA and SUA do not introduce change to the legacy SS7 system itself in the backhaul case (SS7 interworking

Comments on 7.2.4 

The present section deals with interworking from SS7 to SUA.  When something happens in the SS7 network on MTP 3 level this is sent to the IP network via the primitive interface between MTP and SCCP up to NIF. However, the similar description should be added for the case where ASP-UP, or ASP-DOWN is received on the IP side, to see what is happening on the SS 7 side.

Comments on 7.3.5

Since this chapter speaks about native SS 7 the SGW concept is not used. In addition, the requirement is that you need an User Part invocation when you pass between different MTP networks.

Proposal

In SS7 both MTP3 and SCCP have several national variants (ETSI, ANSI, China, etc.) that are incompatible with each other. In addition to national variants there is the international version of both protocols (ITU-T) to enable worldwide connectivity between national SS7 networks. As a conclusion it is stated that in SS7 networks whenever there is a need for connectivity between different MTP networks, When going between different MTP networks there is a need for UP invocation. 
Proposal  7.3.6 (text under figure 10)

Figure 10 shows one MTP networkscenario.  In such a network, GTT is usually not needed, as one can assume the uniqueness of the point code. : 
Proposal  7.3.6 (text under figure 11)

For the inter-operator roaming case the corresponding protocol stacks are shown in  Note for SUA two different figures are shown. In the first case, only the IP network infrastructure used. To accomplish this, each signalling network knows the endpoints to which it is signalling directly. It can use a method to determine how the distant network distributes its subscriber numbers (IMSI / PSTN / ISDN) at the HLRs, such as DNS. In addition each signalling end point must have a SCTP connection to each communication network node in the distant network. The alternative shown in the last figure assumes that each operator has gateways (SUA relays) to each other. This means that the sending operator only needs to know to which operator to send the message to. In addition, it is only required to have SCTP connections betweenthe SUA relays. 

From the figures it is seen that in case of SS7 (topmost) the MTP level 3 is involved in every single routing point (i.e., STP) in the network, while in case of SigTran the IP is the protocol involved in routing in the intermediate network. This is the same IP that is used for the routing of all other IP traffic in the given network. In case of SCCP/M3UA (middle) when there is a need for a Global Title Translation (GTT) somewhere in the network, M3UA and SCCP get involved. The GTT must be done in cases where the originating SP is not in the same network as the Signalling Point Code of its peer destination SP. In inter roaming case this is a likely scenario. The signalling message is routed to this GTT-capable SP. This SP then performs the GTT for the Global Title in the received SCCP signalling message. The translation gives the Signalling Point Code of the destination Signalling Point. SCCP attaches this SPC to the routing label it then passes down to MTP-3 (or M3UA) who then routes the message to its destination. In case of SUA (bottom), GTT is only required in the originating SP, because the signalling can be done end-to-end because all involved addresses can have global significance.  Global Title Translation is required when Point Codes involved in the transaction are not globally unique. SUA does allow the use of SUA-relay functions, in order to aid network management and inter-operator signalling. SUA can work end-to-end and does not require GTT-functions or STP functional nodes in intermediate nodes, which increase network complexity and expense. It is also noted that the UMTS application protocols (like, MAP/TCAP) do not require Signaling Point Code addressing as such but it is there as one alternative (to GT and SSN or their combination) due to the underlying MTP-3. The network configuration in this case corresponds to the top figure of figure 12. 
Comment on 7.3.8.1

If the SS 7 network shall work properly we think the SSA shall be proceeded by a TFA, if TFA not sent before. Therefore add a TFA, with a possible note indicating if not sent before.   

Comment on Section 10 Comparisons of SUA and SCCP/M3UA  

We have a general comment based on experience of other protocol standardisation. It is not fruitful to compare efficiency of different implementations, since implementation depends on a number of factors such as architecture, optimisations etc.

Our investigations do not show that there are any differences between implementation of a fully compliant SUA, compared with a fully compliant M3UA/SCCP from an efficiency point of view since SUA must fulfil the requirements of MTP+SCCP and since SUA must take into account the availability of the SS 7 nodes and subsystems, which are updated in the DAVA, DUNA, and SCON messages. 

We consider that the implementation effort for a fully compliant M3UA+SCCP implementation is similar to a fully compliant SUA implementation. However we should also take into account cases with existing nodes, which already include SCCP when M3UA is added. In this case we are sure that the implementation effort is smaller for the M3UA +SCCP compared with SUA as SUA has to rebuild quite a complex SCCP functionality like SCCP management. 

SUA would perhaps be more efficient if we were starting from scratch now. The problem is we are not dealing with a completely new environment. We have a lot of baggage to deal with in the existing SS7/SCCP multi-vendor multi-country environment and this existing architecture and the current implementations need to be taken into account in any major evolutionary change such as this. As such any SUA core efficiency saving disappear.  

Therefore we propose to delete the whole section 10. 

Proposal

The figure shall also be struck out.







.


a) 
b) 
c) 
d) 
Comments on Section 11

A scenario that an operator keeps to M3UA shall be described. 

On scenario 3 we have a question “ which protocols is used between the signaling gateway and the IP node when interworking with PSTN.

In this section each statement is commented. In our understanding items in favour of SUA are listed under section name benefits. Items in favour of M3UA are listed under section name drawbacks 

First statement 

Comment

If SUA shall provide seamless operation to SCCP they also have to take national variants into account.

Proposal


Second statement

Comment 

Since the SUA shall provide the M3UA+SCCP functionality, we cannot see that an implementation or network operation become less complex. In particular in a node that already supports SCCP when M3UA is introduced, since no implementation work is required and no changes to the GT tables are needed.

Proposal


Third statement
Comment

In my understanding there are some scenarios also in all IP case where SUA relays are required therefore the statement is not true for all traffic cases. We also think that the IP network can route the M3UA messages. It is only in the end nodes where the point code must be looked on. 

Proposal

SUA allows in some traffic cases the IP network to route the messages. 
Forth statement

Comment

We do not see any difference between this statement and the third statement.

Proposal

. 
Fifth statement

Comment

This is in our view little strange statement, since it implicit that MTP+SCCP does not scale. Taking into account the network and countries that utilize roaming in GSM we do not think that this statement is true.

Proposal


Sixth statement

Comment

In which traffic cases do this apply?

Proposal

Justify the statement
Seventh statement

Comment

This is very dependent on how each country has solved the allocation of SPCs. To my knowledge I have not heard about any problem with scarce point codes except for the international signalling network where a solution is now accomplish. 

Proposal

.  With SUA each IP node may not consume point code resources in all IP case.
Eighth statement

Comment

This may be an advantage in an all IP environment, however it must be a disadvantage in the SS7 interworking case. 

Proposal

There are some function redundancies in SCCP/M3UA/SCTP stack mode e.g. message segmentation and reassembling mechanism are specified at both SCTP layer and SCCP layer which imposes some inefficiency in the all IP case.
Ninth statement

Comment

This seems to be a conclusion not a statement.

Proposal 

The capabilities of SUA are the same as  SCCP and M3UA..

Tenth statement

Comment

The full statement is not proven.

Proposal

SUA provides the same service as SCCP and M3UA. 
DRAWBACKS

In addition to the two already mentioned drawbacks the following drawbacks are added

· SCCP+M3UA provides for a more effiecient interworking to SS 7 networks.

· In a node with Release 4 functionality the additions of a new protocol will impose additional cost for training, testing, new equipment (protocol analysator) and signalling gateway functionality

· Some networks and implementations are using SPC as a means to identify nodes in OA&M. 

· The release 4 “SS 7 protocol” signalling transports cater for need in Release 5.

· The introduction of SUA as an alternative to M3UA+SCCP will introduce options in implementations, which will sooner or later lead to increased cost.

· The introduction of SUA as an alternative to M3UA+SCCP will introduce options in the networks, and between networks. In particular the last point is considered very bad.

· SUA cannot cater for all needs for an operator. 
· The operator can apply similar principles for network planning, network management and network operation as for the MTP network.
· The operator can reuse the GT analysis already provided by data builds in SCCP, which is proven to work in existing networks
· M3UA has higher bandwidth efficiency.
   14 CONCLUSIONS

Proposal
The extensive study and investigation we have done show that the Release 4 signalling transport based on M3UA cater for the 3 GPP network needs for transporting “SS/7 alike protocols” also in Release 5. Compared to only use M3UA+SCCP in Release 5, the introduction of SUA offers only some minor advantages but many disadvantages, so it does not justify the

introduction of SUA in Release 5.  .  
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