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Introduction

This contribution discusses the concerns of mandating Direct Tunnel in Rel8 EPC and proposes Direct Tunnel operation in the EPC to be an optional feature, i.e. the use of Direct Tunnel is an operator configuration option.
Discussion

In the timeframe of Rel8, operators are expected to take different migration paths depending on their plan on how to shift from existing 2G/3G network towards the EPC, where various 3GPP accesses, i.e. 2G, 3G and LTE, as well as non-3GPP accesses, would be connected.
The co-signing operators see the need to meet the following requirement for the EPC specification in order to allow operators to choose different migration plans.
“Minimize the impact on the legacy network configurations and services”
A) Network Configuration Aspect

As TS23.401 architecture figure shows, Rel8 EPC will accommodate UTRAN/GERAN via Rel8 SGSN. Considering a potential deployment scenario, where an operator introduces LTE for data services only, without PS handover to UTRAN/GERAN, and continues to provide UTRAN/GERAN CS/PS services as they are, the operator would want to keep UTRAN/GERAN configuration untouched while utilizing new GW functionality provided by EPC, i.e. S-GW and P-GW, as common core network.
In this case, the operator would want to connect UTRAN/GERAN by only changing Gn IF between rel7 SGSN-GGSN to S4 IF between Rel8 SGSN-SGW. This means GTP tunnelling mechanism will be based on Two Tunnel mechanism, i.e. non Direct Tunnel with S12. This is because, if S12 is introduced, UTRAN has to be upgraded to handle error cases properly. Considering the high number of deployed RNCs, introducing an independent EPS where no PS handover is provided may not be a legitimate reason to upgrade RNCs, i.e. no clear OPEAX/COPEX benefit.
Note that GERAN can not provide Direct Tunnel functionality (see item C below).
B) Network Service Aspect
PS domain CAMEL service cannot be provided with Direct Tunnel Functionality. This means volume based charging can no longer operate when relying on SGSN charging information alone. For example, CAMEL based pre-paid service or charging based solely on S-CDRs are not possible.
SA2 has recently agreed that PCC-Less EPC implementation has to be supported. This means the legacy charging mechanisms will be reused for EPC. In such case, operator may require CAMEL based pre-paid service or charging in order to keep providing existing contracts/services.
C) There are other functional limitations in the Direct Tunnel [1]. 

· It cannot support ATM based Iu

· Mandating Direct Tunnel means ATM based Iu will not be supported anymore in Rel8, regardless of the introduction of LTE.
· Direct Tunnel does not support GERAN

· This means that, for operators who want to keep running the GERAN system with EPC core, the two tunnel functionality over S4 IF will be needed in any case. S4 functionality for GERAN accommodation would be identical for Two Tunnel functionality for UTRAN accommodation.
While Direct Tunnel may bring some benefits, e.g. reduction of mobility signaling, minimize the number of entities on U-plan path, operator needs to take above mentioned limitations into consideration when introducing the Direct Tunnel functionality.
Considering above impacts on the legacy accesses and services, co-signing operators do not see sufficient motivation to “mandate” the Direct Tunnel functionality for UTRAN in rel8, i.e. excluding Two Tunnel. In later releases, e.g. Rel9, the legacy accesses and services may be ready to be abandoned or replaced by operators, and/or Direct Tunnel may be enhanced to support them, e.g. support of GERAN. That would be a good time to unify the mechanism to accommodate UTRAN/GERAN to EPC, i.e. mandate Direct Tunnel.
Proposal

With above operators’ requirements for EPC, it is proposed that SA2 agrees to keep the Direct Tunnel functionality as optional feature in Rel8 EPC. Below is the text proposal.

Reference
[1]: TR23.919 Direct Tunnel Deployment Guidance

-----------------------Start of Changes for TS23.401---------------------------
4.5
Reference Points

Editor’s Note: Once the architecture diagrams are stable in this specification and in TS 23.402, the reference point names need to be updated to remove either the letters or only keep a number series, e.g. S6a replaced with Sn where there is only either a digit or a letter.

S1-MME:
Reference point for the control plane protocol between E-UTRAN and MME.

S1-U:
Reference point between E-UTRAN and Serving GW for the per bearer user plane tunnelling and inter eNodeB path switching during handover. 

S3:
It enables user and bearer information exchange for inter 3GPP access network mobility in idle and/or active state. It is based on Gn reference point as defined between SGSNs.

Editor's Note:
User data forwarding for inter 3GPP access network mobility in active state (FFS). 

S4:
It provides related control and mobility support between GPRS Core and the 3GPP Anchor function of Serving GW and is based on Gn reference point as defined between SGSN and GGSN. In addition, if Direct Tunnel is not established, it provides the user plane tunnelling.

S5:
It provides user plane tunneling and tunnel management between Serving GW and PDN GW. It is used for Serving GW relocation due to UE mobility and if the Serving GW needs to connect to a non-collocated PDN GW for the required PDN connectivity.

S6a:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface) between MME and HSS.

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Function (PCEF) in the PDN GW. The interface is based on the Gx interface.

S8a:
Inter-PLMN reference point providing user and control plane between the Serving GW in the VPLMN and the PDN GW in the HPLMN. It is based on Gp reference point as defined between SGSN and GGSN. S8a is the inter PLMN variant of S5.

S9:
It provides transfer of (QoS) policy and charging control information between the Home PCRF and the Visited PCRF in order to support local breakout function. 

Editor's note:
The detailed requirements for the S9 reference point are FFS.

S10:
Reference point between MMEs for MME relocation and MME to MME information transfer.

S11: 
Reference point between MME and Serving GW

S12:
Reference point between UTRAN and Serving GW for user plane tunneling when Direct Tunnel is established. It is based on the Iu-u/Gn-u reference point using the GTP-U protocol as defined between SGSN and UTRAN or respectively between SGSN and GGSN. Usage of S12 is an operator configuration option.
SGi: 
It is the reference point between the PDN GW and the packet data network. Packet data network may be an operator external public or private packet data network or an intra operator packet data network, e.g. for provision of IMS services. This reference point corresponds to Gi for 3GPP accesses. 

Rx+
The Rx reference point resides between the AF and the PCRF in the 3GPP TS 23.203 [6].

Editor’s note: It is FFS if the Rx+ is significantly different from the Rel-7 Rx reference point to warrant defining it to be Rx+.

SGi-mb:
It is the reference point between eBM-SC and MBMS2 function for MBMS data delivery.

SGmb:
It is the reference point for the control plane between eBM-SC and EPC (MBMS2).

Sm:

It is the reference point for the control plane between MBMS1 and MBMS2.

M1:

It is the reference point between MBMS2 and E-UTRAN for MBMS data delivery.

M3:

It is the reference point between MBMS1 and E-UTRAN for session control. M3 is a control plane interface between EPC and E-UTRAN for MBMS.

Protocol assumption:

-
The S1-U is based on GTP-U protocol.

-
The S3 is based on GTP protocol.

-
The S4 is based on GTP protocol.

-
The S5 is based on GTP protocol. PMIP variant of S5 is described in 3GPP TS 23.402 [2].

-
The S8a is based on GTP protocol. PMIP variant of S8a (S8b) is described in 3GPP TS 23.402 [2]

NOTE:
Redundancy support on reference points S5 and S8a should be taken into account.

-
The M1 is based on IP Multicast transport.
-----------------------End of Changes for TS23.401---------------------------
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