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Abstract of the contribution:

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

1. Introduction

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

2. Discussion

(1) 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, the P-GW, S-GW and MME need a temporary ID to identify this EPS Bearer before the UE allocating the EPS Bearer Identity. The P-GW and S-GW can use the GTP-U TEID to identify the EPS Bearer temporarily, however, the MME needs to define a new temporary ID to this purpose, it will increase the complexity of the MME implementation. 

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

(2) 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, the EPS Bearer Identities assigned by different PDN GW might be the same, and this will make the whole session management procedure confusing.

It is concluded that the EPS Bearer Identity is not allocated by the PDN GW.

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

Before the UE 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 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 if the mapping between PDP context and EPS Bearer is made by the MME, MME is the more suitable entity to allocate 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.
It is proposed that the EPS Bearer Identity is not allocated by the Serving GW.

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 be solved.

In fact, it is much easier 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, a UL GTP-U TEID for this EPS Bearer for the GTP-based S5/S8a interface (IETF-based S5/S8b is FFS) is allocated. This S5/S8a-UL GTP-U TEID can be used temporary to identify the EPS Bearer and included in the Create Dedicated Bearer Request message sending to the S-GW, the S-GW also allocates a UL GTP-U TEID for this EPS Bearer for the GTP-based S1U interface. The S1U-UL GTP-U TEID can be used temporarily to identify the EPS Bearer and included in 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.

According to section 4.6 Overall QoS Concept, there is one to one mapping between the EPS RB and EPS Bearer for the GTP-based S5/S8 EPS system. So it is natural that the EPS RB Identity=EPS Bearer Identity.
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 be included in the TS23.401
**** Start of 1st set of changes ****
5.2.1
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. For the GTP-based S5/S8 EPS system, there is one to one mapping between EPS RB and EPS Bearer, and the the EPS RB Identity is equal to the EPS Bearer Identity.
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 relationship between the NSAPI/RAB ID used in UMTS and EPS bearer identity is FFS.

**** End of 1st set of changes ****

**** Start of 2nd set of changes ****
5.4
Session Management, QoS and interaction with PCC functionality

<This section describes the SM and QoS functionality and signalling flows for, eg establishment of higher QoS bearers, release etc.>

Editor's note: The MME provides bearer management functions including dedicated bearer establishment.

5.4.1
Dedicated bearer activation

The dedicated bearer activation procedure for a GTP based S5/S8 is depicted in figure 5.4.1-1. In this procedure, the UE is assumed to be in active mode.
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Figure 5.4.1-1: Dedicated Bearer Activation Procedure, UE in Active Mode

NOTE:
Steps 3-8 are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8.  For an PMIP-based S5/S8, procedure steps (A) and (B) are defined in 3GPP TS 23.402 [2]. Steps 1, 2, 9 and 10 concern GTP based S5/S8.
1.
Optionally, the PCRF sends a PCC decision provision (QoS policy) message to the PDN GW. If the PCC architecture is not present, the PDN GW may apply a local QoS policy.

2.
The PDN GW uses this QoS policy to assign the bearer QoS, i.e., it assigns the values to the bearer level QoS parameters (excluding AMBR); see clause 4.6.2. The PDN GW sends a Create Dedicated Bearer Request message (Bearer QoS, UL TFT, S5/S8 TEID) to the Serving GW.

Editor's note:
The identifier(s) used for bearer identification and linking with the default bearer is FFS.

3.
The Serving GW sends the Create Dedicated Bearer Request (Bearer QoS, UL TFT, S1-TEID) message to the MME. 

4.
The MME allocates an EPS Bearer Identity for the EPS bearer and builds a Session Management Configuration IE including the UL TFT and the EPS Bearer Identity. The MME then signals the Bearer Setup Request (EPS Bearer Identity, Bearer QoS, Session Management Configuration, S1-TEID) message to the eNodeB. 
5.
The eNodeB maps the bearer QoS to the Radio Bearer QoS. It then signals a Radio Bearer Setup Request (Radio Bearer QoS, Session Management Configuration) message to the UE. The UE uses the uplink packet filter (UL TFT) to determine the mapping of service data flows to the radio bearer. 


NOTE:
The details of the Radio Bearer QoS are specified by RAN2.
6.
The UE NAS layer builds a Session Management Response IE including EPS Bearer Identity,. The UE then acknowledges the radio bearer activation to the eNodeB with a Radio Bearer Setup Response (Session Management Response) message. 

7.
The eNodeB acknowledges the bearer activation to the MME with a Bearer Setup Response (EPS Bearer Identity, S1-TEID, Session Management Response) message. The eNodeB indicates whether the requested Bearer QoS could be allocated or not. 

8.
The MME acknowledges the bearer activation to the Serving GW by sending a Create Dedicated Bearer Response (EPS Bearer Identity, S1-TEID) message. 

9.
The Serving GW acknowledges the bearer activation to the PDN GW by sending a Create Dedicated Bearer Response (EPS Bearer Identity, S5/S8-TEID) message.

10.
If the dedicated bearer activation procedure was triggered by a PCC Decision Provision message from the PCRF, the PDN GW indicates to the PCRF whether the requested PCC decision (QoS policy) could be enforced or not by sending a Provision Ack message. 

NOTE:
The exact signalling of step 1 and 10 (e.g. in case of local break-out) is outside the scope of this specification. This signalling and its interaction with the dedicated bearer activation procedure are to be specified in 3GPP TS 23.203 [6]. Steps 1 and 10 are included here only for completeness.

5.4.2
Dedicated bearer modification with bearer QoS update

The dedicated bearer modification procedure (including Bearer QoS update) for a GTP based S5/S8 is depicted in figure 5.4.2-1. In this procedure, the UE is assumed to be in active mode.
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Figure 5.4.2-1: Dedicated Bearer Modification Procedure with Bearer QoS Update, UE in active mode

NOTE:
Steps 3-8 are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For an PMIP-based S5/S8, procedure steps (A) and (B) are defined in 3GPP TS 23.402 [2]. Steps 1, 2, 9 and 10 concern GTP based S5/S8.
1.
Optionally, the PCRF sends a PCC decision provision (QoS policy) message to the PDN GW. If a PCC architecture is not present, the PDN GW may apply a local QoS policy.

2.
The PDN GW uses this QoS policy to determine that a service data flow shall be aggregated to or removed from an active dedicated bearer. The PDN GW generates the UL TFT and updates the Bearer QoS to match the aggregated set of service date flows. The PDN GW then sends the Update Dedicated Bearer Request (EPS Bearer Identity, Bearer QoS, UL TFT) message to the Serving GW.

NOTE:
The identifier(s) used for bearer identification and linking with the default bearer is FFS.
3.
The Serving GW sends the Update Dedicated Bearer Request (EPS Bearer Identity, Bearer QoS, UL TFT) message to the MME. 

4.
The MME builds a Session Management Configuration IE including the UL TFT and EPS Bearer Identity,. The MME then sends the Bearer Modify Request (EPS Bearer Identity, Bearer QoS, Session Management Configuration) message to the eNodeB. 

5.
The eNodeB maps the modified Bearer QoS to the Radio Bearer QoS. It then signals a Radio Bearer Modify Request (Radio Bearer QoS, Session Management Configuration) message to the UE. The UE uses the uplink packet filter (UL TFT) to determine the mapping of service data flows to the radio bearer.

NOTE:
The details of the Radio Bearer QoS are specified by RAN2.

6.
The UE NAS layer builds a Session Management Response IE including EPS Bearer Identity,. The UE then acknowledges the radio bearer modification to the eNodeB with a Radio Bearer Modify Response (Session Management Response).message.

7.
The eNodeB acknowledges the bearer modification to the MME with a Bearer Modify Response (EPS Bearer Identity, Session Management Response) message. With this message, the eNodeB indicates whether the requested Bearer QoS could be allocated or not.

8.
The MME acknowledges the bearer modification to the Serving GW by sending an Update Dedicated Bearer Response(EPS Bearer Identity) message. 

9.
The Serving GW acknowledges the bearer modification to the PDN GW by sending an Update Dedicated Bearer Response(EPS Bearer Identity) message.

10.
If the dedicated Bearer modification procedure was triggered by a PCC Decision Provision message from the PCRF, the PDN GW indicates to the PCRF whether the requested PCC decision (QoS policy) could be enforced or not by sending a Provision Ack message.
NOTE:
The exact signalling of step 1 and 10 (e.g. in case of local break-out) is outside the scope of this specification. This signalling and its interaction with the dedicated bearer activation procedure are to be specified in 3GPP TS 23.203 [6]. Steps 1 and 10 are included here only for completeness.

5.4.3
Dedicated bearer modification without bearer QoS update 

The bearer modification procedure without QoS update is used to update the UL TFT for an active dedicated bearer. This procedure for a GTP based S5/S8 is depicted in figure 5.4.3-1. In this procedure, the UE is assumed to be in active mode.
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Figure 5.4.3-1: Dedicated Bearer Modification Procedure without Bearer QoS Update, UE in active mode

NOTE:
Steps 3-8 are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For an PMIP-based S5/S8, procedure steps (A) and (B) are defined in 3GPP TS 23.402 [2]. Steps 1, 2, 9 and 10 concern GTP based S5/S8.
1.
Optionally, the PCRF sends a PCC decision provision (QoS policy) message to the PDN GW. If a PCC architecture is not present, the PDN GW may apply a local QoS policy.

2.
The PDN GW uses this QoS policy to determine that a service data flow shall be aggregated to or removed from an active dedicated bearer. The PDN GW generates the UL TFT and determines that no update of the Bearer QoS is needed. The PDN GW then sends the Update Dedicated Bearer Request (EPS Bearer Identity, UL TFT) message to the Serving GW.

Editor's note:
The identifier(s) used for bearer identification and linking with the default bearer is FFS.

3.
The Serving GW sends the Update Dedicated Bearer Request (EPS Bearer Identity, UL TFT) message to the MME. 

4.
The MME builds a Session Management Configuration IE including the UL TFT and EPS Bearer Identity. The MME then sends a Downlink NAS Transport (EPS Bearer Identity, Session Management Configuration) message to the eNodeB.
5.
The eNodeB sends the Direct Transfer (Session Management Configuration) message to the UE. The UE uses the uplink packet filter (UL TFT) to determine the mapping of service data flows to the radio bearer.

6.
The UE NAS layer builds a Session Management Response including EPS Bearer Identity. The UE then sends a Direct Transfer (Session Management Response) message to the eNodeB. 

7.
The eNodeB sends an Uplink NAS Transport (EPS Bearer Identity, Session Management Response) message to the MME.

8.
The MME acknowledges the bearer modification to the Serving GW by sending an Update Dedicated Bearer Response (EPS Bearer Identity) message. 

9.
The Serving GW acknowledges the bearer modification to the PDN GW by sending an Update Dedicated Bearer Response (EPS Bearer Identity) message.

10.
If the dedicated bearer modification procedure was triggered by a PCC Decision Provision message from the PCRF, the PDN GW indicates to the PCRF whether the requested PCC decision (QoS policy) could be enforced or not by sending a Provision Ack message.
NOTE:
The exact signalling of step 1 and 10 (e.g. in case of local break-out) is outside the scope of this specification. This signalling and its interaction with the dedicated bearer activation procedure are to be specified in 3GPP TS 23.203 [6]. Steps 1 and 10 are included here only for completeness.

5.4.4
Dedicated bearer deactivation

5.4.4.1
PDN GW Initiated Dedicated Bearer Deactivation

The dedicated bearer deactivation procedure for a GTP based S5/S8 is depicted in figure 5.4.4-1. In this procedure, the UE is assumed to be in active mode.
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Figure 5.4.4-1: PDN GW Initiated Dedicated Bearer Deactivation, UE in active mode

NOTE:
Steps 3-8 are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For an PMIP-based S5/S8, procedure steps (A) and (B) are defined in 3GPP TS 23.402 [2]. Steps 1, 2, 9 and 10 concern GTP based S5/S8.
1.
The PDN GW is triggered to initiate the Dedicated Bearer Deactivation procedure due either a QoS policy or on request from the MME (as outlined in clause 5.4.4.2). Optionally, the PCRF sends a PCC decision provision (QoS policy) message to the PDN GW. If a PCC architecture is not present, the PDN GW may apply a local QoS policy. 

2.
The PDN GW sends a Delete Dedicated Bearer Request (EPS Bearer Identity) message to the Serving GW. 

3.
The Serving GW sends the Delete Dedicated Bearer Request (EPS Bearer Identity) message to the MME. 

4.
The MME signals the Deactivate Bearer Request (EPS Bearer Identity) message to the eNodeB. 
5.
The eNodeB signals a Radio Bearer Release Request message to the UE. 
6.
The UE removes the UL TFTs corresponding to the released radio bearer. The UE then acknowledges the radio bearer release to the eNodeB with a Radio Bearer Release Response message. 

7.
The eNodeB acknowledges the bearer deactivation to the MME with a Deactivate Bearer Response(EPS Bearer Identity) message. 

8.
The MME acknowledges the bearer deactivation to the Serving GW by sending a Delete Dedicated Bearer Response(EPS Bearer Identity) message. 

9.
The Serving GW acknowledges the bearer deactivation to the PDN GW by sending a Delete Dedicated Bearer Response(EPS Bearer Identity) message.

10.
If the dedicated bearer deactivation procedure was triggered by a PCC Decision Provision message from the PCRF, the PDN GW indicates to the PCRF that the requested PCC decision was enforced by sending a Provision Ack message.

NOTE:
The exact signalling of step 1 and 10 (e.g. in case of local break-out) is outside the scope of this specification. This signalling and its interaction with the dedicated bearer activation procedure are to be specified in 3GPP TS 23.203 [6]. Steps 1 and 10 are included here only for completeness.
Steps 4 to 7 are not performed when the UE is in LTE_IDLE. The EPS bearer state is synchronized between the UE and the network at the next IDLE to ACTIVE transition (e.g. Service Request or TAU procedure).
Editor's note: FFS: handling of steps 4 to 7 when the UE is in LTE_ACTIVE but not reachable.
5.4.4.2
MME Initiated Dedicated Bearer Deactivation 

MME initiated Dedicated Bearer Deactivation is depicted in Figure 5.4.4-2 below. This procedure deactivates dedicated bearers. Default bearers are not affected.
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Figure 5.4.4-2: MME-initiated Dedicated Bearer Deactivation,

NOTE:
For a PMIP-based S5/S8, procedure steps (A) are defined in 3GPP TS 23.402 [2]. Steps 2 and 3 concern GTP based S5/S8
1.
The MME sends the Request Dedicated Bearer Deactivation(EPS Bearer Identity) message to the Serving GW to deactivate the selected dedicated bearers.

2.
The Serving GW sends the Request Dedicated Bearer Deactivation(EPS Bearer Identity) message to the PDN GW.

3.
If PCC infrastructure is used, the PDN GW informs the PCRF about the loss of resources. 

4.
The PDN GW Initiated Dedicated Bearer Deactivation Procedures (according to sub-clause 5.4.4.1) is invoked.

5.4.5
UE requested bearer resource allocation

The UE requested bearer resource allocation procedure for an E-UTRAN is depicted in figure 5.4.5-1. The procedure allows the UE to request for an allocation of bearer resources to a new Service Data Flow. If accepted by the network, the request invokes either the Dedicated Bearer Activation Procedure or the Dedicated Bearer Modification Procedure.
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Figure 5.4.5-1. UE requested bearer resource activation

NOTE:
Steps 1, 2, and 5 are common for architecture variants with GTP-based S5/S8 and PMIP-based S5/S8. The procedure steps marked (A) differ in the case that PMIP-based S5/S8 is employed and is defined in 3GPP TS 23.402 [2].

1.
The UE sends a Request Bearer Resource Allocation (SDF QoS, TFT) message to the MME. 

Editor's note: The SDF QoS parameters to be sent are FFS. If APN is an attribute in the message is FFS.
2.
The MME sends the Request Bearer Resource Allocation (SDF QoS, TFT) message to the Serving GW.

3.
The Serving GW sends the Request Bearer Resource Allocation (SDF QoS, TFT) message to the PDN GW.

4.
The PDN GW may either interact with PCRF to trigger the appropriate PCC decision, which may take into account subscription information, or it may apply a locally configured QoS policy.

5.
If the request is accepted, either the Dedicated Bearer Activation Procedure (according to subclause 5.4.1) or one of the Dedicated Bearer Modification Procedures (according to subclause 5.4.2 or 5.4.3) is invoked. In case the request for prioritised QoS treatment is not accepted, the PDN GW sends a reject indication, which shall be delivered to the UE.

Editor's note: It is FFS if the reject indication message sent to the UE include a cause for the reject.

Editor's note: The identifier(s) used for bearer identification and linking with the default bearer is FFS.The linking of the Bearer Resource Activation request to the EPS bearer which has been selected to provide the requested resources is FFS
**** End of 2nd set of changes ****
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