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It is proposed that the EPS Bearer Identity is allocated by the MME in this contribution.

1. Introduction

EPS Bearer Identity is defined in the section of 5.2.1 in the TS23.401. However which entity allocates the EPS Bearer Identity is not yet defined. The EPS Bearer Identity allocation issue is discussed, and it is proposed that it is MME, instead of PDN GW or UE, allocates the EPS Bearer Identity.

2. Discussion

(1) Default Bearer establishment during the attach procedure

It is defined that the default bearer is established during the attach procedure, the default APN is provided from the HSS to the MME, then the MME initiates the default bearer establishment by sending Create Default Bearer Request to Serving GW, so it is very convenient for the MME to allocate the Default Bearer Identity. After receiving the response message Create Default Bearer Response from the Serving GW, the MME asks eNodeB and UE to establish the radio Bearer for the Default Bearer by sending the Attach Accept message.

In the last release of TS23.401, it is required that the EPS and UE should support multiple PDN access. According the definition of the default bearer, the UE should support multiple Default Bearers for multiple PDN access. In the Attach Accept message, the MME asks the eNodeB and UE to establish all the radio Bearers for the multiple Default Bearers. If the EPS Bearer IDs are allocated by the UE, it would be inconvenient for the MME to identify the multiple Default Bearers in the Attach Accept message because the MME should generate multiple temporary IDs to identify the multiple Default Bearers. If EPS Bearer ID is allocated by the MME, the multiple Default Bearer IDs are included in the Attach Accept message to identify the Default Bearers and this method is very convenient.

So it is proposed that the default Bearer Identity is allocated by the MME instead of UE or PDN GW.

(2) EPC-initiated EPS bearer establishment

It is defined that the EPC can initiate the EPS dedicated bearer establishment. If the EPS Bearer Identity is allocated by the UE, then before the UE allocates the EPS Bearer Identity, the P-GW, S-GW and MME need a temporary ID to identify this EPS Bearer, the P-GW and S-GW can use the GTP-U TEID to temporary identify the EPS Bearer, However, the MME needs to create a temporary ID, this will increase the complexity of the MME. 

So it is proposed that the EPS Bearer Identity should not be allocated by the UE.

(3) Multiple PDNs Access
In the last SA2 meeting, it is approved that the UE can access multiple PDNs; however, whether the multiple PDNs are accessed by one PDN GW or by multiple PDN GWs is not decided.

If the UE can access multiple PDNs by multiple PDN GWs, then the PDN GW can not assign the EPS Bearer Identity, otherwise, the EPS Bearer Identities assigned by different PDN GW can be the same, and this will make the whole session management procedure and entities confusing.

So it is proposed that the EPS Bearer Identity is not allocated by the PDN GW.

(4) Handover between 2G/3G and E-UTRAN

Before the UE is to be handover from the 2G/3G to the E-UTRAN, the source SGSN sends Forward Relocation Request message to the target MME, one or more PDP Contexts are included in this message. The PDP Context Identity is included in the PDP Context. When the MME begins to pre-allocate the RB and RAB resources, the MME needs to map the PDP Context Identity to the EPS Bearer Identity and create the UE Contexts in the MME; the EPS Bearer Identity can not be allocated by the PDN GW or UE at this phase.

Also, before the UE is to be handover from E-UTRAN to the 2G/3G, the source MME needs to map the EPS Bearer to PDP Context including mapping the EPS Bearer Identity to the PDP Context ID, then the source MME sends Forward Relocation Request message to the target SGSN.

It is obvious that the mapping between PDP context and EPS Bearer is by the MME, it is natural that the MME allocates the EPS Bearer Identity instead of the S-GW. 

It is obvious that the EPS Bearer Identity should be included in the EPS Bearer Context during the handover.
So it is proposed that the EPS Bearer Identity is not allocated by the Serving GW.

(5) UE-initiated EPS Bearer establishment

Whether the UE can initiate EPS Bearer establishment is FFS. If it is allowed, it would also be very convenient for the MME to allocate the EPS Bearer Identity. If the EPS Bearer Identity is allocated by the P-GW, the S-GW and MME need a temporary ID to identify this EPS Bearer; this will increase the complexity of MME.

3. Implementation Issue

Based on the above discussion, it is proposed that the MME allocates the EPS Bearer Identity.

If the MME is selected to allocate the EPS Bearer Identity, then the problem how the PDN-GW and S-GW identify the EPS Bearer before the MME allocates the EPS Bearer Identity during the P-GW- initiated EPS Bearer establishment procedure is needed to solved.

In fact, it is much easy to solve this issue, and no new IE is needed in the messages. When the PDN GW initiates the EPS Bearer establishment, the PDN GW needs to allocated a user plane for the EPS Bearer, the PDN GW allocates a UL GTP-U TEID for this EPS Bearer for the GTP-based S5/S8a interface (IETF-based S5/S8b is FFS), This S5/S8a-UL GTP-U TEID can be used temporary to identify the EPS Bearer and is included in the Create Dedicated Bearer Request message to the S-GW, the S-GW also allocates a UL GTP-U TEID for this EPS Bearer for the GTP-based S1U interface, This S1U-UL GTP-U TEID can be used temporarily to identify the EPS Bearer and is included the Create Dedicated Bearer Request message to the MME. After the MME allocates an EPS Bearer Identity for the EPS Bearer, the MME provides this EPS Bearer Identity in the Create Dedicated Response message to the S-GW then to the P-GW. After that, all the messages on this EPS bearer can include this EPS Bearer Identity to identify it.

4. Conclusion

The EPS Bearer Identity is allocated by the MME and the EPS Bearer ID is included in the UE Context and EPS Bearer Context.
5. Proposal

Based on the discussion above, it is proposed the following changes to the TR24.801
Begin of change

7.2
Quality of service and bearer control

Editor's note: This clause will contain a description of QoS and bearer control aspects relevant for CT1. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

7.2.1
EPS bearer concept for E-UTRA
The overall EPS bearer concept is described in 3GPP TS 23.401 [2]. An EPS bearer is a logical aggregate of one or more Service Data Flows (SDFs), described in 3GPP TS 23.203 [3], running between a UE and a PDN GW. Basically, there are two types of EPS bearers:

-
dedicated bearers
-
default bearers.
A dedicated bearer can either be a GBR bearer or a non-GBR bearer. A default bearer can only be a non-GBR bearer.

The EPS bearer concept for E-UTRA is similar to the PS bearer concept from 3GPP Rel-7. Though, one exception is that the notion of a RAB (Radio Access bearer) does not exist any longer in case of E-UTRA. For S5/S8 based on GTP-u, there is a one-to-one mapping between a Radio Bearer (RB), an S1 Bearer and an S5/S8 Bearer for a specific EPS bearer.
7.2.1.1
EPS bearer identity
An EPS bearer identity uniquely identifies an EPS bearer and is allocated by the MME for one UE accessing via E-UTRAN. 
7.2.2
EPC/E-UTRAN QoS concept

In Rel-7, the possibility for operator controlled QoS was introduced where the network can initiate bearers for services requiring specific QoS by requesting PDP contexts to be established by the network-initiated secondary PDP context activation procedure. Also, the concept of uplink packet filters was introduced. For Rel-8, the EPC/E-UTRAN QoS profile is simplified to only contain a few number of parameters compared to the current Rel-99 UMTS QoS profile. Depending on the type of service to be supported a suitable QoS profile is chosen. 
Editor's note:
Signalling of QoS profiles and signalling for resource (bearer) establishment and resource reservation, including the direction of such signalling procedures, i.e. network initiated or UE initiated, is FFS. 
For an overall description of the EPS QoS concept, refer to 3GPP TS 23.401 [2].
7.2.3
Bearer level QoS parameters

Each EPS bearer (GBR and non-GBR) is associated with the following bearer level QoS parameters:

-
Label

-
Allocation and Retention Priority (ARP).

Each GBR bearer is associated with the following bearer level QoS parameters:

-
Guaranteed Bit Rate (GBR)

-
Maximum Bit Rate (MBR).

Each UE is associated with the following bearer level QoS parameter:
-
Aggregate Maximum Bit Rate (AMBR).

End of change
Annex A: EPS bearer identity (from 3GPP TS 23.401 “3GPP System Architecture Evolution: EPS enhancements for E-UTRAN access ", v1.1.1
5.2.1
EPS bearer identity
An EPS bearer identity uniquely identifies an EPS bearer for one UE accessing via E-UTRAN. 

Editor's Note:
One of use cases of this EPS bearer identity is in the dedicated bearer modification without Qos update procedure. In this procedure the MME needs to transfer the EPS bearer identity in NAS signalling to the UE to bind the updated TFT with related EPS bearer.
Editor's Note:
The allocation of EPS bearer identity is FFS. The relationship between the NSAPI/RAB ID used in UMTS and EPS bearer identity is FFS.



















