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1
Introduction
At RAN#62 meeting, a new Work Item “Dual Connectivity for LTE” [1] was approved. The work item aims at specifying Dual Connectivity operation, introducing functions and procedures to realise C-plane and U-plane protocol and architectures supporting alternatives 1A and 3C.
In this contribution, we will discuss the some potential issues and solutions in case MeNB update the UP path toward the core network for the UP option 1A.
2
Discussion
The example of the SeNB Addition/Modification and SeNB Release signalling flow for dual connectivity operation is provided in the TR. For the UP option 1A, the MeNB will send the E-RAB Modification or Path Switch procedure towards the EPC to update the downlink UP path.
Some issues need to be considered for the update of downlink UP path.

1. S-GW relocation
According to the TS 23.401[2], during the X2-based handover procedure, the MME could determine that the Serving GW is relocated and selects a new Serving GW according to the UE location and load balancing policy. 
In case the S-GW relocation is performed during the dual connectivity connection, the MeNB needs to notify the SeNB of new UL S-GW UP path by means of SeNB Modify procedure. 
TS23.401
The Serving GW selection function selects an available Serving GW to serve a UE. The selection bases on network topology, i.e. the selected Serving GW serves the UE's location and for overlapping Serving GW service areas, the selection may prefer Serving GWs with service areas that reduce the probability of changing the Serving GW. When SIPTO is allowed then it is also considered as a criterion for Serving GW selection, e.g. when the first PDN connection is requested. Other criteria for Serving GW selection should include load balancing between Serving GWs. When the Serving GW IP addresses returned from the DNS server include Weight Factors, the MME should use it if load balancing is required. The Weight Factor is typically set according to the capacity of a Serving GW node relative to other Serving GW nodes serving the same Tracking area. For further details on DNS procedure see TS 29.303 [61].

Proposal 1: In case of S-GW relocation, the MeNB needs to notify new UL S-GW UP path for the bearers on the SeNB. 
2. Partial handover in the EPC
According the TS 23.401[2] and 36.413[3] and, during the X2-based handover procedure, when the MME receives the Path Switch procedure from the eNB, it will send theModify Bearer Request message to the S-GW, some EPS bearers may not be accepted by the S-GW due to resource limitation. In this case, the MME will indicate the failed dedicated bearers in the Path Switch Request ACK message and release the failed dedicated bearers.
According to the LS from SA2[4], there is no changes needed for the SGW or S11 interface to support dual connectivity, during the dual connectivity operation, it can't be assumed the S-GW will always accept all the bearers when receivingModify Bearer procedure over the S11interface. In case S-GW only accepts some bearers, once the MeNB knows the failed dedicated bearers by receiving Path Switch ACK message, it needs to release the corresponding bearers on the SeNB by means of SeNB Modify/SeNB Release procedure
TS 23.401

If some EPS bearers have not been switched successfully in the core network, the MME shall indicate in the Path Switch Request Ack message which bearers failed to be established (see more detail in TS 36.413 [36]) and for dedicated bearers initiate the bearer release procedure as specified in clause 5.4.4.2 to release the core network resources of the failed dedicated EPS bearers. The target eNodeB shall delete the corresponding bearer contexts when it is informed that bearers have not been established in the core network.

If none of the default EPS bearers have been switched successfully in the core network or if they have not been accepted by the target eNodeB or the LIPA PDN connection has not been released, the MME shall send a Path Switch Request Failure message (see more detail in TS 36.413 [36]) to the target eNodeB.
TS 36.413
In case the EPC failed to perform the UP path switch for at least one, but not all, of the E-RABs included in the PATH SWITCH REQUEST E-RAB To Be Switched in Downlink List IE, the MME shall include the E-RABs it failed to perform UP path switch in the PATH SWITCH REQUEST ACKNOWLEDGE E-RAB To Be Released List IE. In this case, the eNB shall release the corresponding data radio bearers, and the eNB shall regard the E-RABs indicated in the E-RAB To Be Released List IE as being fully released.

Proposal 2: In case of partial handover in the EPC, the MeNB needs to release the failed dedicated bearers on the SeNB.
3. Partial handover in the E-UTRAN
During the SeNB Addition procedure, the target SeNB may accept part of requested EPS bearers due to e.g. resource limitation. In this case, the non-accepted bearers could be switched back to the MeNB or released by the MME and MeNB finally. Since the purpose of dual connectivity is to improve per-user throughput, it's more reasonable for the MeNB to take back these E-RABs to avoid unnecessary E-RAB release or UE detach. The same principle could also be applied to UP 3C.
Proposal 3: In case of partial handover in the E-UTRAN, the non-accepted E-RABs could be switched back to the MeNB.

According to the TS 23.401[2] and 36.413[3], during the X2-based hangover procedure, in case part of the E-RABs is accepted by the target eNB, the target eNB will include the accepted E-RAB in the Path switch Request message to the MME, and the MME will release the dedicated bearers not accepted by the target eNodeB by triggering the bearer release procedure.
In order to update the DL UP path between the S-GW and the SeNB and avoid improper E-RAB release, a new procedure (E-RAB Modification) or enhanced Path Switch procedure could be used. If we reuse the Path Switch procedure, all the EPS bearers needs to be included in the Path Switch Request message or the switched E-RABs and an indicator are sent in the Path Switch Request message to indicate dual connectivity operation. 
According to the LS from SA2[4], reusing current Path Switch Procedure may have some disadvantages, such as changing the meaning of established CN handover statistics, generating unnecessary User Location Reports to the PDN-GW and nodes beyond the PDN-GW, it’s better to let the MME distinguish between X2 HO and dual connectivity operation. To minimize the standard effort, the solution of Path Switch Request message with new indicator is slightly preferred.
TS23.401

The MME uses the list of EPS bearers to be switched, received in step 1, to determine whether any dedicated EPS bearers in the UE context have not been accepted by the target eNodeB. The MME releases the non-accepted dedicated bearers by triggering the bearer release procedure as specified in clause 5.4.4.2
Proposal 4: The Path Switch procedure with new indicator could be used to update the DL UP path.
4. UE-AMBR
The UE‑AMBR limits the aggregate bit rate that can be expected to be provided across all Non‑GBR bearers of a UE. The E‑UTRAN enforces the UE‑AMBR in uplink and downlink. Because the MME is not aware of dual connectivity operation in the E-UTRAN, when MeNB decides to switch non-GBR bearers to the SeNB, the MeNB needs to consider how to indicate the UE-AMBR value to the SeNB. In case all non-GBR bearers are in the SeNB, the UE-AMBR provided by the MME could be used by the SeNB. In case some of non-GBR bearers are in the SeNB, the MeNB may need to ensure the summation of UE-AMBR in the MeNB and SeNB can’t exceed the UE-AMBR provided by the MME.
In case some Non‑GBR bearers have not been accepted by the E-UTRAN or EPC during the mobility, the MME may indicate a new UE-AMBR in the Path Switch ACK message if UE-AMBR is changed, and the MeNB also needs to update the new UE-AMBR parameter to the SeNB by means of SeNB Modification procedure.
Proposal 5: RAN needs to consider the UE-AMBR issue for dual connectivity operation. 
3
Conclusion

In this contribution, we discuss some potential issues in case MeNB update the UP path, it’s proposed that:
Proposal 1: In case of S-GW relocation, the MeNB needs to notify new UL S-GW UP path for the bearers on the SeNB. 
Proposal 2: In case of partial handover in the EPC, the MeNB needs to release the failed dedicated bearers on the SeNB.
Proposal 3: In case of partial handover in the E-UTRAN, the non-accepted E-RABs could be switched back to the MeNB.

Proposal 4: The Path Switch procedure with new indicator could be used to update the DL UP path.

Proposal 5: RAN needs to consider the UE-AMBR issue for dual connectivity operation. 
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