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Introduction
EPS bearer asynchronization can happen due to UE or MME local bearer deactivation. However, the Service Request procedure is supposed to synchronize the bearers between the UE and the MME. If the deactivation leads to the result that the UE has more bearers than the MME and then the UE initiates a service request procedure, the UE NAS layer finds out that the E-UTRAN only established some of the radio bearers and the UE shall then locally deactivate the EPS bearer contexts which are active in the UE but have no radio bearers set up. But if the UE locally deactivates some of its EPS bearers (e.g. the user manually terminates an EPS bearer when the UE is out of radio coverage) and then initiates service request procedure, the network has no knowledge of which bearers have gone inactive in the UE. If the network accepts the service request, the network sends the Initial Context Setup Request message to the E-UTRAN and the E-UTRAN sends an RRCConnectionReconfiguration messages to the UE, trying to establish more radio bearers than the ones UE reserved in its NAS layer. How the UE behaves is unclear. 
Discussion
For the CT1 (maybe SA2) common point of view:

The Service Request is used to synchronize the bearers between the UE and the MME. Current TS 24.301 subclause 6.4.4.6 clearly states: 

“during the service request procedure, if the E-UTRAN fails to establish the user plane radio bearers for one or more EPS bearer contexts e.g. due to radio access control…based on the indication from the lower layers, the UE and the MME shall locally deactivate the EPS bearer contexts for which no user plane radio bearers are set up.”
Since there’s no EPS bearer context information in the SERVICE REQUEST message, neither does the RRC message which carries the NAS message contain any relative information, the UE or the MME can only compare the NAS layer bearers with the AS layer bearers and retain only the common active bearers in both the NAS and the AS layer. In other word, the synchronization mechanism between the UE and the MME relies on the separate synchronization mechanism between the NAS layer and the AS layer in the UE and MME, respectively. If the indication from lower layers shows fewer radio bearers than the EPS bearers UE/MME currently reserved in the NAS layer, there won’t be any problem. But, not the other way around.
For the RAN2 point of view:

Upon receipt of RRCConnectionReconfiguration (see TS 36.331 subclause 5.3.10.3):
“1>if the RRCConnectionReconfiguration message includes the fullConfig IE:


2>associate the established DRB with corresponding included eps-BearerIdentity;

  1>else:


2>indicate the establishment of the DRB(s) and the eps-BearerIdentity of the established DRB(s) to upper layers;”
The eps-BearerIdentity shows all the EPS bearers that are active in the core network. This means in UE AS layer, radio bearers are established before indicating to the UE NAS layer. If the UE had locally deactivated some of its EPS bearers before the Service Request procedure, the UE shall anyway re-establish ALL the radio bearers requested by the E-UTRAN, even there are a few radio bearers which have no corresponding EPS bearer. Since RRCConnectionReconfigurationComplete message contains no ESP bearer information, the MME can’t know which bearers are deactivated in the UE, then DL data on these bearers will cause extra charging for the UE.
To prevent this asynchronization from happening, example methods are as follows, which impact RAN2 specification.

 Method one (only part of the procedure is shown here):

a. The AS informs the upper layer (NAS layer) of the eps-BearerIdentity of the established DRB(s).

b. The NAS layer compares the EPS bearer identities in the NAS layer with those from the AS layer, and then notifies the AS layer which EPS bearer(s) has been deactivated.

c. The AS layer deactivates the radio bearers associated with the deactivated EPS bearers indicated by the NAS layer.

d. The UE notifies the eNodeB which EPS bearers are deactivated in the UE by including the EPS bearer identity in the RRCConnectionReconfigurationComplete message.

e. The eNB replies the MME with an S1-AP message INITIAL CONTEXT SETUP RESPONSE, which contains E-RAB Setup List (see TS 36.413 sublause 9.1.4.2) for the MME to synchronize bearer status.
The above option modifies the RRCConnectionReconfigurationComplete message and requires interaction between two layers before sending RRCConnectionReconfigurationComplete message. Also, since the UE establishes only some of the radio bearers requested by the eNB and this should count as “partial success”. It violates the restriction stated in TS 36.331 subclause 5.3.5.5:

“NOTE 2:
If the UE is unable to comply with part of the configuration, it does not apply any part of the configuration, i.e. there is no partial success/ failure.”
Method two (only part of the procedure is shown here):
a. The AS informs the upper layer (NAS layer) of the eps-BearerIdentity of the established DRB(s).

b. The NAS layer compares the EPS bearer identities in the NAS layer with those from the AS layer, and then notifies the AS layer which EPS bearer(s) has been deactivated.

c. The UE decides not to apply any part of the RRC reconfiguration, so it sends an RRCConnectionReestablishmentRequest message (contains eps-BearerIdentity of the deactivated EPS bearers described in step b) to the eNB, trying to re-establish the RRC connection. 

d. The eNB should comply with the UE, reconfigure all the valid RBs and resume data transfer for these RBs. The eNB either releases those radio bearers corresponding to the eps-BearerIdentity in step c, or waits for the core network to deal with it.

e. The eNB replies the MME with an S1-AP message INITIAL CONTEXT SETUP RESPONSE, which contains E-RAB Setup List for the MME to synchronize bearer status.
Method two requires additional IE in the RRCConnectionReestablishmentRequest message and eNB has to reconfigure all valid RBs (not only SRB1) during RRC connection re-establish procedure.
Proposals
To solve the issue mentioned above, we propose the following potential solutions:
Solution1:

Add EPS bearer context status IE as an optional IE in the SERVICE REQUEST message. This enables the UE to indicate its bearer context status to the network during service request procedure and avoids the network from unnecessarily establishing radio bearers which were already locally deactivated in the UE. This solution requires additional IE to the SERVICE REQUEST and impacts current 24.301.
Solution2:

Add “UE locally deactivates its EPS bearer context” as a trigger for the UE to initiate tracking area updating procedure. This case the UE and the network can immediately synchronize their bearer status by exchanging EPS bearer context status IE during TAU procedure. This solution effects current TAU procedure initiation in related stage 2 and stage3 specs.

Solution3:

The UE AS layer interacts with NAS layer about the latest UE EPS bearer status, and radio bears are established based on the common active EPS bearers in both the UE and the MME. The eNB notifies the MME in the S1-AP message INITIAL CONTEXT SETUP RESPONSE about the common active EPS bearers in both the UE and the MME. This proposed solution impacts AS, thus requires a liaison to RAN2/RAN3.
Conclusion

It is proposed that CT1 consider this as a feasible issue and agree on one of the solutions listed above.
