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Introduction

This document discusses and proposes changes that have to be made in UTRAN overall architecture specification [3] to allow the implementation of a CN architecture comprising a combined node for the CS and IP domain (i.e. MSC and SGSN combined).

Discussion

SMG12 and 3GPP SA2 decided to allow a number of CN architectures to be implemented in UMTS Rel.99. This is manifested in TS UMTS 23.20 [2] and 23.30 [1]. This document proposes to change relevant section of TS S3.01 [3] appropriately to consider this decision of TSG SA WG2 accordingly.

In general, the design of UTRAN shall be made in way that full multivendor capability of UTRAN is supported towards different CN architectures without any individual UTRAN modifications or variants. This includes that UTRAN shall be able to operate with CN architectures comprising logically and physically separated CN nodes for the CS domain (i.e. MSC) and IP domain (i.e. SGSN) as well as one combined node for CS and IP domain without modifications.

Herein reference is made to UMTS 23.30 [1], sec.6.2, "Interface and protocols over Iu for UTRAN purposes". This section contains the following definitions:

1)
The UMTS standard shall allow for both separated and combined MSC/VLR and SGSN configurations

2)
The UTRAN shall support two logically separate signalling flows via Iu to combined or separate network nodes of different types (MSC and SGSN) 

3)
The UE shall be able to handle separated or combined MSCs and SGSNs.

UTRAN overall architecture, [3], specifies to implement a CN distribution function in UTRAN in the case of logically and physically separated CS domain (i.e. MSC) and IP domain (i.e. SGSN) in CN in order to be able to distinguish the related CS and IP MM instances of CN towards the UE in the uplink and downlink direction.
This architecture is also reflected in UMTS 23.20 [2], sec. 7.3.1, "Location Management and Mobility Management concept overview", figure 1 (see below).
In addition, a distribution function in UTRAN - having the same purpose as for the separated MSC, SGSN implementation in CN - is also specified for a CN architecture comprising a combined node for MSC, SGSN (i.e. UMSC, see also figure 2 below).
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Figure 1: Overview of the UE registration and connection principles within UMTS for the separate CN architecture case when the CN consists of both a CS service domain with evolved MSC/VLR, 3G_MSC/VLR, as the main serving node and an PS service domain with evolved SGSN/GGSN, 3G_SGSN and 3G GGSN, as the main serving nodes,
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Figure 2: Overview of the UE registration and connection principles within UMTS for the integrated CN architecture case when the CN consists of both a CS service domain and an PS service domain with an UMSC as the main serving node.

To implement the above described UMTS CN and UTRAN architectures and ,especially, to enable the implementation of a CN architecture comprising a combined node for MSC/SGSN (i.e. UMSC) it is not possible to differentiate in downlink direction the originating CN node - which, in the case of a combined MSC/SGSN, is in fact the originating MM instance and not a network node - by its "CN node originating address" as this is indicated in sec. 7.2.4.10 of [3].
This way of indirectly identifying different MM instances within CN in the downlink direction does only apply to CN architectures with physically and logically separated nodes for CS and IP domain and would strictly prevent manufacturers to implement CN architectures with a combined node for MSC/SGSN.
Moreover, [3] specifies that "in the uplink direction, the process performed by the distribution function in SRNC consists of removing the CN discriminator inserted by the peer UE function and distribute the NAS message to the corresponding RANAP instance for transfer over the Iu interface". The UTRAN function of removing the CN discriminator in uplink direction before submission of a NAS message to the CN is also in contradiction to the request of the support of a CN architecture with a combined node for CS and IP domain: A dedicated selection criteria for the relevant MM instance in the CN (i.e. CS or IP domain) explicitly set by the UE will be removed by UTRAN.
Having an explicit selection criteria for the relevant MM instance inside CN in the uplink direction does not have an impact on the implementation of a CN architecture with separate CN nodes but will lead to a substantial simplification of implementation of a combined node MSC/SGSN or a combined IWU for MSC and SGSN.
Therefore, we advise RAN WG3 to abandon the UTRAN function of deleting the CN discriminator in the uplink direction. Instead, the UTRAN should merely evaluate the CN discriminator in the uplink direction and distribute the NAS messages to the corresponding RANAP instance for transfer over Iu interface.

Proposal

We propose to change sec. 7.2.4.10, "CN Distribution function for Non Access Stratum messages" of [3] as follows:

In the RRC protocol, messages from the NAS shall be transparently transferred within the Access Stratum using the Direct Transfer procedure.  A distribution function in the UE and the SRNC shall handle a CN discriminator to direct messages to the appropriate NAS entity i.e. the appropriate Mobility Management instance in the UE domain and the appropriate CN domain.

In the downlink direction, the signaling bearers addressing may be used to identify the originating CN domain . Details of this function are ffs. The process performed by the distribution function simply consists in adding one CN discriminatior to the value corresponding to the originating CN domain and passing the NAS message to the underneath protocol layers for transparent transfer to the UE.

In the uplink direction, the process performed by the distribution function in the SRNC consists in evaluating the CN discriminatior inserted by the peer UE function and distribute the NAS message to the corresponding RANAP instance for transfer over Iu interface.

This function is located in both the UE and in the SRNC.
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