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Abstract of the contribution: Analyses the need for UE and NW capability for increased number of EPS bearers.
1. Background
In the context of INOBEAR it was discussed whether there is a need for a UE capability indicating that the UE supports the increased number of EPS bearers (i.e. 15 instead of 8 DRBs/EPS bearers).
In the meeting and offline it was argued that if you only have a RAN-level UE capability, the RAN will be aware of whether the UE supports up to 15 DRBs, but the CN will not know. The following issue can then occur:

· 
Since EPS bearer establishment is always initiated by the CN, an MME which supports 15 EPS bearers may try to set up an additional EPS bearer (e.g. due to incoming call or DL data) for a UE which already has 8 EPS bearers active and only support up to 8 DRBs. This will trigger an E-RAB Setup Request over S1-AP from the MME to the serving eNB. However the E-RAB Setup Request will be rejected by the eNB, since the eNB knows that the UE does not support more than 8 DRBs. This will cause the incoming call or the DL data delivery to fail. And since there is no way for the MME to "remember" that the UE only supports up to 8 DRBs, this will happen for every incoming call or DL data requiring a new EPS bearer, until one of the 8 DRBs currently active at the UE is released.

In rel.13 for exactly similar problem statement (NB-IOT UEs supporting 1 or 2 DRBs) the following communication was exchanged. CT1 sent LS S2-184294 "LS from CT WG1: Reply LS on Multiple bearer capability handling" which stated: 

"CT1 has taken into account RAN2 agreement that a NB-IOT UE supporting CIoT user plane optimisation can optionally support up to 2 DRBs and has also conditionally agreed to signal this capability information over NAS as suggested by RAN2. Please see attached CR to TS 24.301. 

However the approval of this CR in CT plenary is dependent on SA2 updating their specifications accordingly.

CT1 kindly asks SA2 to take the above information into account and update their specifications to indicate the signaling of multiple DRB capability handling."

SA2 discussed the topic in SA2#116bis and approved 23.401 CR3104 (rel.13) [2] and CR 3105 (rel.14) [3] which define the UEs new capability and related MME procedures to reject the incoming EPS bearer establishment for when the UE has had already 2 DRBs/EPS bearers. 
SA2 also replied to this LS in S2-185196 [4]:
"SA2 would like to thank CT1 for their LS on Multiple bearer capability handling (S2-164294/C1-163890).
SA2 supports the updates from CT1 wherein a NB-IoT UE can optionally support 2 DRBs and signal this capability information over NAS. SA2 has analysed the system behaviour and updated the stage-2 specifications accordingly. Please see attached CR to TS 23.401 that was agreed in SA2."

Conclusion 1: Not having a UE NAS-level capability for the support of 15 EPS bearer will lead to repeated bearer setup failures by MME toward a non-supporting UE and is not desirable.
Another issue to consider is that without a NAS-level UE and a NAS-level network capability, there is no way for a supporting MME to communicate to a supporting UE that the MME also support 15 EPS bearers. So a UE which supports 15 EPS bearers will not know if the serving MME support 15 EPS bearers. Consequently, such UE might send a BEARER RESOURCE ALLOCATION REQUEST message to set up an additional EPS bearer but the request will be rejected by the MME with ESM cause #65 (maximum number of EPS bearers reached). As per the current requirements in TS 24.301, the UE will use this rejection to determine that the maximum number of supported EPS bearers in the PLMN is the number of EPS bearers currently active at the UE.

Conclusion 2: Without a network NAS-level capability, the UE will have to use a "trial-and-error" approach to determine if the serving MME supports 15 EPS Bearers.

Conclusion 3: Without a network NAS-level capability, after being rejected with ESM cause #65 when trying to activate more than 8 EPS bearers, the UE will assume that the whole serving PLMN and equivalent to the seving PLMN support only up to 8 EPS bearers, even if some MMEs in either of  ePLMNs do support 15 EPS bearers. 
2. Conclusion

Not having a UE NAS-level capability for the support of 15 EPS bearer will lead to repeated bearer setup failures by MME toward a non-supporting UE. Additionally, without a corresponding network NAS-level capability, a supporting UE will have to use a "trial-and-error" approach to determine if the serving MME supports 15 EPS Bearers. Furthermore, in case the serving MME does not support 15 EPS bearer, the UE will assume that this restrictions applies to the whole PLMN. Consequently, not having a UE NAS-level capability and not having a network NAS-level capability is not desirable.
· S2-183532 proposes to add a NAS capability for the UE supporting the increased number of 15 EPS bearers in TS 23.401. 

· S2-183533 proposes to add a NAS capability for MME supporting the increased number of 15 EPS bearers in the TA-list in TS 23.401.
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