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1 Introduction

In SA2#57, it was approved that an EPS bearer identity is used for uniquely identifying an EPS bearer of a UE accessing E-UTRAN. But there are still two issues left FFS. The first one is which entity allocates the EPS bearer identity, and the other one is the relationship between the NSAPI/RAB ID used in UMTS and EPS bearer identity. In this contribution we will address these two issues. 

2 Discussion
2.1 The usage of EPS bearer identity and the relationship between NSAPI/RAB ID and EPS bearer identity 
The description of NSAPI and RAB ID is excerpted from TS 23.060 as below:

=======================Start of Excerption from TS 23.060=================================

The Network layer Service Access Point Identifier (NSAPI) and IMSI are used for network layer routeing. An NSAPI / IMSI pair is used to assign a Tunnel Endpoint Identifier (TEID).

In the MS, NSAPI identifies the PDP‑SAP. In the SGSN and GGSN, NSAPI identifies the PDP context associated with an MM context.

In the context of this specification, the term RNC refer also to a GERAN BSC when serving an MS in Iu mode.

In communication with the RNC across the Iu‑PS and Uu interfaces, the RAB ID is used to identify the radio access bearer and that information element shall be set identical to the NSAPI value. In the RNC, RAB ID identifies the RAB context. Radio Bearer Identity (RB Identity) is used to identify the Uu interface radio bearer(s) associated with the radio access bearer. The RAB ID shall uniquely identify the RAB for a specific CN domain and a particular MS.

There is a one-to-one relationship between NSAPI, Radio Access Bearer, and PDP context. In the packet domain, there is also a one-to-one relationship with Radio Bearer Identity.
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Figure 95: Use of NSAPI, RB Identity, and RAB ID

When the MS initiates activation of a PDP context, the MS selects one of its unused NSAPIs. When the SGSN initiates a RAB assignment procedure, the SGSN shall include the NSAPI(s) in the RAB ID information element(s).
====================== End of Excerption from TS 23.060==================================

In EPS, the EPS bearer identity is expected to play the same role as the NSAPI in UMTS. Therefore, in EPS, EPS bearer identity and IMSI are used to identify an EPS bearer for LTE access. In UE, EPS bearer identity identifies the “Bearer-SAP”. In the MME, S-GW and P-GW, EPS bearer identity identifies the bearer context associated with an MM context. 

According to the description in 7.2.1of TR 24.801, a RAB (Radio Access bearer) does not exist any longer in case of LTE access for EPS bearer. However the function of RAB should be kept in EPS. RAN3 has decided that there is SAE Bearer Service Management function on S1 interface (ref. 19.2.2 in TS 36.300(8.1.0)), which is similar with RAB Management function on Iu interface in UMTS. Therefore, EPS bearer identity can be used in SAE Bearer Service Management procedure on S1-MME interface and RAB ID is not necessary in EPS.

RB Identity is also used to identify the LTE-Uu interface radio bearer. And there is a one-to-one relationship between RB Identity and EPS bearer identity.
Figure 1 shows the use of EPS bearer identity and RB identity.
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Figure1: Use of EPS bearer identity and RB identity in EPS
Considering the Inter RAT HO between 2G/3G and LTE, there should be a one-to-one mapping between the NSAPI/RAB ID in UMTS and the EPS bearer identity in EPS.
2.2 Allocation of EPS bearer identity
When we decide which entity to be selected for the EPS bearer identity allocating, the following aspects should be taken into account.
· There may be two bearer establishment modes in EPS, i.e. mainly NW-initiated mode and sometimes UE-initiated mode;
· In the latest TS23.401, MME is the one responsible for the function of bearer management including dedicated bearer establishment;
· If a UE is accessing multiple PDNs at the same time, there could be more than one PDN GW, to which this UE attaches;
· The requirement to simplify the function of the UE is needed.

Checking the complete bearer establishment procedures, there are possibly four entities (i.e. UE, MME, S-GW and P-GW) which could be used to allocate the EPS bearer identity in EPS. Considering the above aspects listed, we think MME is more suitable for this work.
AS for the PDN GW allocating the identity, we have to resolve the problem of multiple PDN GWs coordination. Or else, the identity allocated by different PDN GWs may have the same value thus making confusion to the entities receiving it. A possible solution on this issue is to design a specific code format for the identity, which could bring explicit complexity to the system and lose the simplicity of mapping between NSAPI and EPS bearer identity as a result. 
For Serving GW, no sounded advantage has been identified comparing to the MME allocation.
While for UE allocation, it may have some advantages such as the smooth migration from 2G/3G. However since most of the EPS bearers will be initiated from the network side, it is better to choose a core network entity to do the allocation. Furthermore, there could be some security problems when UE sends the bearer identity for the default bearer in the first un-protected attach message to the network. It could be modified by the attacker and sent to the network but unknown to the UE which may allocate the same value in latter case thus leading to identity conflict.
Regarding to the MME, those problems identified above don’t exist. In addition, it has the bearer management functions and inter CN node signalling for mobility between 3GPP accesses, which make it the most suitable place to do this identity allocation in EPS. 
3 Conclusion
From the discussion above, we propose that there is a one-to-one mapping relationship between the NSAPI/RAB ID in UMTS and the EPS bearer identity in EPS. And also, it is proposed that MME is the function entity to do the EPS bearer identity allocation in EPS. 
It is proposed to agree the accompanied P-CR (S2-073246) if the above principles have been accepted.
4 References

[1] TS 23.060 V 7.4.0
[2] TR 24.801 V 0.2.0

[3] TS 23.401 V 1.1.1






















































































































































































































3GPP

SA WG2 TD


_1241353818.vsd

