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Introduction

CT1 has been working on the TR 24.801 [1] collecting information and work on 3GPP System Architecture Evolution (SAE) while stage 2 becomes stable. Now, it has been proposed to move to technical specification work, and therefore a number of new specifications are created and others need to be modified.

It is proposed that a new TS 24.xyz needs to be created for the NAS protocol for the EPS; stage 3. This would include protocol information for mobility management, session management and NAS security. In addition, TS 24.xyz would provide support of inter-system mobility such as between E-UTRAN and 3GPP access, E-UTRAN and 3GPP2, and with generic non-3GPP access.

At the 6th CT1 SAE conference call to progress stage 3 work a number of issues regarding the NAS protocol was brought up. For example, whether a new specification is required, the need of new or re-use of existing Protocol Discriminator (PD) of GPRS Mobility Management (GMM) and Session Management (SM).

The purpose of this contribution is to provide some criteria for a decision regarding NAS protocol issues and the way forward to complete the remaining SAE work. Finally, the current paper proposes to document the decision in a new section in TR 24.801 [1].
Discussion

At present, CT1 is in the process of describing the mobility management and the session management parts of EPS (so-called EMM, ESM respectively). To put this in context, we should consider the case of today TS 24.008 [2] in which for GPRS (2G/3G), there are two different protocols for mobility management (GMM) and session management (SM) and another separate one for mobility management for the circuit-switched domain the (MM). 

In order to give some criteria for decision of the EMM and ESM, it is also important to take into account the following decision criteria:

· Deadline of 3GPP core-network and terminals related work

· EPS Architecture

· Backwards compatibility issues
· Standardization, implementation and testing efforts

Deadline of 3GPP core-network and terminals related work 

Regarding the deadline of the 3GPP CT related work, it is now clear after the last round of plenary meetings, that the current 3GPP timescale for SAE/LTE is to have Stage 3 work 100% complete by December 2008. 
All efforts should be done in the direction of completing the work by the deadline and therefore, standardization ways to achieve this should have priority.

Currently, the EMM and ESM protocols are contained in TR 24.801 [1] and described separately from the GMM and SM protocols for GPRS. Initially, it seems faster to transfer the work done to a new technical specification and continue the ongoing work in the same way; decoupled from GMM and SM specified in TS 24.008 [2]. However, the other criteria should also be considered before making any decision. 

EPS Architecture
Looking to the GPRS architecture (see figure 2; TS 23.060 [3]) and comparing it with the EPS architecture (see figure 1; TS 23.401 [4]), it is obvious that both architectures are quite different. The EMM/ESM and the GMM/SM are terminated on physically different network entities and also the interfaces are different as well as the logic and functionality included in them, though there are similarities. 
Since the EMM/ESM and GMM/SM CAN terminate on physically different network entities and the functionality is not identical, having a new protocol for EMM/ESM rather than sharing the GMM/SM seems the best way forward. This would be similar to the case of MM, which is a separate protocol from GMM (MM communicates to the MSC and GMM to the SGSN).

[image: image1]
Figure 1: Overview of the GPRS Logical Architecture; TS 23.060 [2]
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Figure 2: Non-roaming architecture for 3GPP accesses; TS 23.401 [3]

Having a close look to the procedures needed for EPS and GPRS, one can see that they also differ. The attach procedure, though called ‘Attach' in EPS and in GPRS, is different in functionality and purpose. For example, the attach procedure for EPS not only performs registration and attach to packet services, but a default bearer context and default bearer are established between the UE and the PDN GW, thus enabling always-on IP connectivity to the UE. This implies that the attach procedure in EPS is a combination of current GPRS attach and SM functionality. In addition, the attach procedure may trigger one or multiple dedicated EPS bearers to the UE. Not only is that, but also in EPS there are requirements on piggybacking of messages using RRC which do not exist for the GPRS case at all.
Additionally, it is important to bear in mind that even the messages for EPS and GPRS do not need to include the same information (information elements) (see TS 23.401 [3] and 23.060 [4]). 

Furthermore, the security contexts in GPRS and EPS are different and would need to be separated from each other. Note also, that for the particularity of NAS security for EPS; both NAS integrity protection is mandatory and encryption/ciphering optional whereas today, this is not the case. This implies that a NAS security mode command between the UE and the MME is a must for EPS.
In addition, the reuse of GMM protocol leads to inherit procedures for the Gs interface (combined procedures) cannot be reused as such for EPS and will not be required for an E-UTRAN only UE, and therefore redundant and unnecessary. One can also note that the identities used in EMM/ESM and GMM/SM are not all common, but there are actually different ones (e.g., GUTI vs. P-TMSI, P-TMSI signature does not exist in EPS). Identities are part of mandatory parts of messages and contexts stored in both network and terminal.

Finally, note that the EPS bearer concept differs from the PDP context in GPRS (see TS 23.401[3]). An EPS bearer is a logical aggregate of one or more service data flows (SDFs), running between a UE and a PDN GW where two types of EPS bearers and contexts exist; dedicated and default. The notion of a Radio Access Bearer (RAB) does not exist any longer. The QoS profile is also different and only contains a few number of parameters compared to the current Rel-99 UMTS QoS profile. This, once more, reinforces the argument for having a new protocol.
Backwards compatibility issues 

The fact that the message contents of the EPS procedures are different than for GPRS implies that in case of sharing EMM and GMM the same protocol all mandatory information elements in each message become immediately mandatory also for EPS, though there would never be used. These information elements must always be encoded (likely with dummy values, but using bandwidth and processing time) and set and received by the UE and the MME.

Moreover, a tight integration of EMM/ESM with GMM/SM would require a very careful specification work in order to not jeopardize and risk the current stable and working GMM/SM implementations for Rel-8 onwards. This would endanger the 2G/3G market.
Standardization, implementation and testing effort
It must be possible for terminal vendors to produce Rel-8 terminal which does not support E-UTRA. Additionally, it must also be possible to build a Rel-8 terminal which is E-UTRA only. Similarly, there can be Rel-8 networks without E-UTRAN, and E-UTRAN only Rel-8 networks. It looks clear that GMM/SM and EMM/SM must be able to live without the other to allow different terminal and network implementations and operator and user expectations.
The fact of having separate protocols for EMM and GMM does not exclude an implementation in a single, common state machine, if an implementation wishes that. TR 24.801 [1] state model shows that this is possible. In addition, the existence of separate protocols would allow a full flexibility for implementations; single common state machine, two separate state entities (linked or even each communicating internally only with its "own" access stratum and externally with the corresponding core network node). This has been already discussed by CT1 and documented in TR 24.801 [1]; section 5.1.4.
Additionally, the existence of different protocols does not prohibit the re-use of already existing Information Elements (IE) specified in other specifications. This re-use of IEs already exist in 3GPP specification for a long time in the way of references when necessary.
Testing is also a vital consideration and requires much time and money when bringing forward implementations to the market. If a shared protocol is adopted rather than separate protocols, then existing test equipment and test procedures need to make changes to take in or take out additions for EMM/ESM or make exceptions to GMM/SM when considering terminal swhich support only one or the other and not both.

Conclusion and Proposal

This discussion paper presents some criteria in order to evaluate the NAS protocol for EPS in order to complete the remaining SAE work within the deadline set by 3GPP.

In our view, new TS for the specification work of the EMM/ESM is the best way forward rather than enhancements of GMM/SM in TS 24.008 [2]. Taking the information provided in the discussion part of this document, it is clear the different nature of EMM/ESM and GMM/SM; not only for an architectural point of view, but also logical and functional. A new protocol discriminator for the NAS signalling for EPS is also proposed and this does not exclude an implementation in a single, common state machine as already described in TR 24.801 [1].
The fact of having new TS for EMM/ESM does not prohibit reusing the existing information element definitions in TS 24.008 [2] or any other specification. This is not new, at all, to the 3GPP specification work; for example, TS 44.018 [6] and other specs already make use of information elements defined by TS 24.008 [2] for their own messages. We propose to follow a similar approach where possible.

We would also like to stress the market need for suppliers of both networks and terminals of providing different possibilities; e.g., Rel-8 terminal/network is E-UTRA only, or without E-UTRA. All this means that EMM/SM and GMM/SM must be able to live without the other.
New TS work would also provide a safer way in order not to endanger current 2G/3G product investments done by both suppliers and operators. 

It is, finally, proposed to update the 3GPP TR 24.801 [1] with the proposed text below.
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1st Change

11.
Decisions on the organization of normative specifications
Editor's note:
This section will describe agreements reached and the specifications affected.

11.1
Specification work for 3GPP access
The aspects of EPS related to 3GPP accesses will be documented in different Technical Specifications:
· -
TS 24.xyz on NAS protocol for the EPS; stage 3. This TS will be the stage 3 part of 3GPP TS 23.401 [2] and cover protocols for mobility management, session management, and control of NAS security. Furthermore, the TS would provide support of inter-system mobility between; E-UTRAN and GERAN/UTRAN, E-UTRAN and cdma2000, and E-UTRAN and generic non-3GPP access.

Editor's note:
The scope of the new TS would be included later.

-
TS 23.122 on Non-Access-Stratum functions related to Mobile Station (MS) in idle mode. This existing TS will include enhancements of PLMN selection procedures to support access technology E‑UTRA.
· -
TS 24.008 on Radio Interface Layer 3 specification; Core Network Protocols; stage 3. This existing TS will be modify to accommodate support of inter-system mobility between E-UTRAN and GERAN/UTRAN (impact on mobility management, session management, and security).

· -
TS 24.007 on Mobile radio interface signalling layer 3; General aspects. This existing TS will provide a description of new protocol principles (e.g. identifier for parallel session management transactions).
-
TS 24.305 on Selective Disabling of 3GPP User Equipment Capabilities (SDoUE); Management Object (MO). This existing TS would include selective disabling of UE (SDoUE) for EPS procedures.
-
TS 27.007 on AT command set for User Equipment (UE). This existing TS will provide support of E-UTRA in existing or new AT commands.
11.2
Specification work for non-3GPP access
End Change
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