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Introduction

The issue of size limitations on SCCP level have been discussed in RAN3 already for several meetings. This problem was initially reported by Motorola (see R3-020591) and was confirmed to exist only for PS-connections. 

When a UE issues an initial NAS message to the network and the size of the NAS message exceeds a certain size, it may happen that the INITIAL UE MESSAGE does not fit in the data field of an SCCP CR message.

Discussion

General 

As a well known and stable principle the CN architecture may be separated or integrated with regards to the serving CN nodes per CN domain.

This is reflected within TS’s 23.121 (for R99) and TS 23.221 (for Rel-4 and Rel-5) when describing the UE registration and connection principles for the cases where the CN consists of two separate PS and CS service nodes or one combined CS and PS service node.

Clarifying LS exchange has been performed between SA2 and RAN3 in 1999 which resulted in the final LS from SA2 (R3-99548) with the following content: 

 “Combined and separated core network nodes are supported in UMTS R99. A combined node is such a node that appears in the network logically as one node, that means in particular that it has one address (one Signaling Point Code).

To comply with the architectural requirements to support both separated and combined MSC/VLR and SGSN configurations it can not be assumed that PS and CS related signaling over the Iu interface terminates in or is originated from separated nodes (i.e. different signaling point codes).

Therefore other means than the CN nodes address have to be used to distinguish the two different service domain.

An implementation may have a single (PS or CS) Iu interface, that is SCCP and higher layer messages shall be allowed to use a single Iu connection/instance below SCCP layer.

The details of the solution is left to the experts of RAN WG3.” 

Further, the report from RAN3#4 states that it was also clarified that discrimination upon different SSNs is not an appropriate solution (as two SSNs would point to different protocols which is not the case for RANAP – there doesn’t exist separate RANAPs for the CS- and PS-domain).

To decouple the discrimination process between the CN domains from the possible signalling transport options and the possible CN architecture the relevant information and the distribution function was decided reside within the RNL, the CN Domain Indicator IE was introduced in the appropriate messages. (on the distribution function within UTRAN  see TS 25.401).

TS 25.410 specifies this principles with regards to the signalling and user data connections in stating that both, the control plane and the user plane shall be separated per domain regardless the selected architectural option. 

Options discussed so far

During the last meeting this issue was discussed but no consensus could be reached. The main proposals (among others) were:

1. Allow the RNC to send an empty SCCP CR message.
When the size of the INITIAL UE MESSAGE becomes to long, an SCCP CR without an data field is send to the CN. The CN node shall confirm the request with CC and the INITIAL UE including the NAS message is sent within an SCCP DT1 message. The RNC shall send the INITIA UE MESSAGE within the DT1 message . 


2. In case the size of the NAS PDU IE exceeds a certain limit the RNC will send the NAS PDU IE within an DIRECT TRANSFER message after the SCCP connection has been confirmed by the CN. Consequently the presence of the NAS PDU IE will change to optional.


3. Separation of the two domains by a SCCP routing mechanism. There exist some possibilities, e.g. routing by different SSN, addressing different domains by different SPCs. 

Evaluation of the outlined options

Option 1 – empty SCCP CR

In certain – valid – combined CN implementations an empty SCCP CR would not be able to be routed to the proper protocol termination if the information on the CN domain is not present on RNL level. 

In TS 25.410 the specification of the applicability of the SCCP protocol currently does not allow to send no user data within the CR message. Excluding the CN domain information from the SCCP CR (i.e. sending no user data) clearly violates protocols principles which were stable for quite a long time.

This clearly rules out option 1.

Option 2 – omit NAS PDU IE in the Initial UE message

As the distributions process was decided to be performed on RNL level and given the fact that some implementations already in the field rely on stable architectural and protocol principles lead to the fact that a solution on RNL level should be the most preferable one.

Current specification text in TS 25.413 foresees a mandatory presence of the NAS PDU IE within the INITIAL UE MESSAGE. Changing this presence to optional will automatically raise some backwards compatibility questions.

But these backwards compatibility issues have to be seen in the light of the fact that without any changes UEs implementing certain NAS signalling options will not be able to attach to the PS CN domain at all.

Option 3 – requiring 2 SPCs, even for combined nodes

Removing the option to use only one SPC per combined CN node represents another violation of a stable architectural principle.

Summary

This contribution intended to give some additional material on the background of some decisions performed at the very beginning of UTRAN standardisation. It should be noted that changing any stable principles should be done in a very careful way and be based upon a consensus decision. 

It is proposed to discuss the issue in the light of the outlined principles.

As this paper gives the preference to a solution on RNL level, option 2 is proposed to be accepted (see also related CRs in R3-021715-R3-021717).

