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1
Introduction & Purpose
During the RAN3 #27 meeting in Florida, Motorola presented a discussion paper [1] that described a problem related to the size of the RANAP message INITIAL UE MESSAGE.  This message is sent by the RNC to a CN node during a NAS signalling connection establishment. The maximum allowed size of the user data field within an SCCP CR message is 130 octets.  As illustrated in [1], the size of an INITIAL UE MESSAGE can be theoretically up to 149 octets when an ATTACH REQUEST message from the UE is carried as the NAS-PDU in the INITIAL UE MESSAGE.  Although [1] illustrated this problem only for the case of ATTACH REQUEST message, this problem also exists when the ROUTING AREA UPDATE REQUEST message is carried as the NAS-PDU.

RAN3 sent a liaison statement [2] to CN1 to ask their advice and asked CN1 to look for a solution. CN1 confirmed the existence of the problem in [3] but also stated that for backward compatibility reasons towards the UE, RAN3 should investigate an Iu-interface based solution.

Four solutions have then been investigated by RAN3 to solve the issue. It has turned out quickly that two main solutions out of these four are considered as candidates, one to change the RANAP(Ericsson/Siemens), one to change the architecture (Motorola). Both have serious drawbacks.

The aim of this paper is to reach a compromise between these solutions by impacting neither the RANAP nor the architecture but only correcting the TNL.

2
Initial UE message without NAS PDU in SCCP CR 
Ericsson and Siemens have submitted a CR R3-021457 for RAN3 #29 in which it is proposed that the INITIAL UE MESSAGE be sent in the SCCP CR without the NAS-PDU whenever the user data size in SCCP CR exceeds 130 bytes followed by the sending of the NAS-PDU in a SCCP DT (DIRECT TRANSFER) message after the Iu signalling connection is set up.  This is done to allow the CN Domain Indicator IE to be sent to CN so that the SCCP CR can be routed to the right CN application, i.e., MSC or SGSN in a combined CN architecture case.

2.1
Backwards Compatibility 
This solution is however not backwards compatible:

· when the SCCP payload size is greater than 130 bytes, the NAS PDU is no more included in the INITIAL UE MESSAGE whereas this IE was mandatory before. However, this non backwards compatibility is somehow not important since currently, when the payload is that big, the INITIAL UE Message is truncated and it doesn’t work neither. Moreover, the information contained in both INITIAL UE and its NAS PDU being truncated, the distribution of the RANAP message in a multistation SGSN node may be jeopardised.
· When the SCCP payload is less than 130 bytes, the NAS PDU IE is included, as before. Therefore this field can appear as conditional depending on the NAS PDU size. However, from an ASN.1 point of view, this IE has been made optional, and consequently, it is no longer asn.1 backwards compatible.

As conclusion, the serious backwards compatibility impact of this solution does not come from the fact that we remove the NAS PDU from the RANAP message when it is too big, it more seriously comes from the fact that from the day this CR is accepted, all current implementations will not work, even in the majority of cases where it worked before (i.e. when the payload size is less than 130 bytes).

2.2
Architecture Principles
This solution also violates the architecture principles on Iu which are the following:

· The RNL-TNL independence 

· it impacts the RNL whereas the issue is a TNL issue.

2.2.1
RNL – TNL Independance
The RNL-TNL independence is specified in several places. This principle has recently been reconfirmed in the recent meetings in particular driven by Alcatel and Siemens CRs. 

TS25410 also requests that the “Signalling in the radio network control plane shall not depend on the specific choice of transport layers” and also that “independent evolution of technologies within core, radio access and transport shall be allowed”.

Therefore, the routing of the TNL SCCP message should not rely on the piggy-backing capability of this transport protocol: another transport protocol than SCCP could have been selected or could validly replace SCCP in the future as an evolution.

If the signalling transport bearer establishment does not allow piggy backing, the TNL CR message will be sent without a RANAP message included. The INITIAL UE message would follow in the next TNL TRANSFER DATA message on the already established TNL bearer.

As conclusion, a correct implementation of the standards regarding RNL-TNL independence should not make the SCCP establishment dependant on the piggy-backing feature.

To be fair, the 3gpp standards would have been cleaner in not mandating to use this piggy-backing facility of SCCP to be used: here is the correction to be done if one is needed:

Cf TS2540: “A RANAP message is included in the user data field of the SCCP CONNECTION REQUEST message” and Tdoc 020592 from Motorola to make it optional and CR xxx from Nortel attached to this paper (Tdoc R3-021755).

2.2.2
RNL Impact for a TNL problem
As mentioned previously, this solution impacts RANAP in a protocol non-backwards compatible manner. 

It has also functional impacts on RANAP since the NAS PDU is de-correlated from the INITIAL UE message. Independently from the semantics, it impacts all applications currently using information from this NAS-PDU when receiving the INITIAL UE message. It also impacts the applications not only using the CN domain indicator and the Iu signalling identifier but the other IEs when receiving the INITIAL UE message.

However, the problem comes from the fact that the SCCP payload is limited to 130 bytes and would not occur with another transport protocol than SCCP which does not have this limitation. 

As a conclusion, the solution to this TNL problem must take place at TNL level and it is completely farfetched to modify RANAP to answer a TNL problem.

3
Use of different point codes for CS and PS domains 
One way to address this problem is to not include the full INITIAL UE MESSAGE (NAS PDU) in the SCCP CR and then send it in a DIRECT TRANSFER message after the Iu signalling connection has been established. In this solution, different point codes are used to provide the CS/PS domain discrimination, in order to route the SCCP CR to the right application. The benefit of this solution is that the addressing/routing is handled within SCCP itself, hence there is no layering violation.

3.1
Backwards Compatibility 
This solution appears to be semi-backwards compatible.

In a combined CN architecture, MSC and SGSN are two applications in the same CN node.

Since the moment two point codes are introduced to make the PS/CS discrimination, two different point codes need to be allocated to this combined node.

However, there might be today implementations having a combined node and using a single point code since it is allowed by the standards. 

3.2
Architecture Principles
This solution violates the architecture principles on Iu which are the following:

· it violates the point code designation,

· it restricts the allowed implementations in release 99.

· It introduces large O&M impacts

It violates the point code designation. A point code generally addresses a node and in the case of a combined CN node, it would need to refer to an application within a node.  So, it is not a correct usage.

It restricts the allowed implementations in release 99: it has always been considered that having a single point code is a valid implementation for the combined architecture. TS23.121 only recommends to have two SCCP connections per domain but a single point code can be used. There is no reason to restrict the addressing to multiple SPCs. Also, it seems to be already implementations on the field having selected this principle as pointed out by NEC.
This solution has O&M impact as pointed out by Siemens. There is a big network restructuration work by O&M. Not only the RNCs but also the CN entities are affected, at least the O&M of the MTP layer.

4
TNL Solution (Empty SCCP CR only solution)
The only solution that respects the RNL-TNL independence and the allowed R99 implementations of combined architecture is similar to the Motorola proposal but with having still both single and double point codes as allowed implementations.

Indeed, there is no need to use different SS7 point codes since the SCCP CR (empty) message has not to be routed to the RNL level. The routing/distribution to the RNL level could be done at RNL level thanks to the contents of the full INITIAL UE message (CN Domain-Id, NSA PDU) when it comes i.e. in a SCCP DT message.

The “Empty SCCP CR solution” consists therefore in the following: 

If payload size > 130 bytes: SCCP CR is sent w/o the RANAP message (i.e. INITIAL UE message),

If payload size < 130 bytes: it is mandated to include the RANAP message (e.g. the INITIAL UE MESSAGE) in the SCCP CR message. 

The change affects only TS25410 in the sense the TNL does not rely any longer on the piggy-backing mechanism -but this was an error as explained above- see attached Nortel-Alcatel CR xxx (Tdoc R3-021755) on TS25410.

4.1
Backwards Compatibility 
This solution is fully backwards compatible for payload < 130 bytes since the INITIAL UE MESSAGE message is still sent, with possibly one SPC only towards combined architectures if desired.

4.2
Architecture Principles
This solution is still compatible with implementations of combined architectures with a single point code.

Indeed, the correct implementation for this is simply to terminate the SCCP before treating the layer 3 above. This is figured out below:
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Whenever the INITIAL UE message is received (it can be at set-up or at DT) in the RNL, it is routed to the correct application using a RNL field i.e. the CN Domain indicator IE included in this message. Thus the independence of RNL and TNL is fully respected. 

So, as can be seen, the attached CR (Tdoc 021755) solves the issue alone and there is no need to mandate and restrict combined architecture addressing to use two point codes, or to change RANAP in a non-backwards compatible way. 

5
Conclusion
As a conclusion, there is a mistake in the standard saying that establishment of transport bearer relies on the SCCP piggy-backing mechanism to the violation of RNL-TNL independence and evolution.

The solution to this mistake is included in the CR xxx (Tdoc R3-021755).

It is a annoying that some implementations have been misleaded by this mistake and have even use it as a shortcut for their implementation but still, it is no good reason to impact RANAP (solution 1) or restrict the R99 architecture principles (solution 2) and create/spread non backwards compatibility problems. 

Since a correction needs to be done, common sense is to correct the standards where it has violated the RNL-TNL principle, which is again clearly already standardized in TS25.410 “Signalling in the radio network control plane shall not depend on the specific choice of transport layers”. It shall therefore not depend on any particular feature of the TNL such as piggy-backing capability.

It has also to be noted that the independence of piggy-backing availability is already standardized for the incoming relocation case. So this can be seen as an alignment with what is already correctly specified for the relocation case.

6
Proposal
It is proposed to agree on the TNL only solution presented in section 4 named “Empty SCCP CR only solution”, which is fully backwards compatible for payload < 130 bytes and which corrects the non-working cases (>130 bytes) in line with RNL-TNL independence principle and the current relocation case.
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