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1. Introduction
In LS S2-182355 on the INOBEAR Work Item aiming to increase the number of EPS bearer to 15 in Rel-15, SA2 stated the following:

SA2 understand that a radio capability will be defined in RAN to indicate the support of 15 DRBs by the UE. SA2 has discussed the need to support in addition to that a NAS-level UE capability indication as mentioned by the CT1 LS in C1-174658, but has not been able to reach a conclusion so far. SA2 will continue to further discuss the implications of NAS-level UE capability. Any additional feedback from CT1 or RAN2 on this topic is invited.

The purpose of this document is to discuss the pros and cons of having a NAS-level capability to indicate the support of 15 EPS bearers, and to propose a way forward.

2. Discussion
2.1 What happens if you only have a RAN-level UE capability?

If you only have a RAN-level UE capability, the following issues can occur:

1)
The RAN will be aware of whether the UE supports up to 15 DRBs, but the CN will not know. Since EPS bearer establishment is 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.
2)
A UE which supports 15 EPS bearers will not know if the serving MME support 15 EPS bearers. Consequently, if such UE already has 8 EPS bearers active and needs to request setting up an additional EPS bearer, the UE will have to use a "trial-and-error" approach to determine whether the serving MME supports 15 EPS bearers, by sending a BEARER RESOURCE ALLOCATION REQUEST message to set up an additional EPS bearer. If the UE is served by a non-supporting MME, the request will be rejected with ESM cause #65 (maximum number of EPS bearers reached).
3)
Per the current requirements in TS 24.301, upon receiving a reject with ESM cause #65, "the UE shall determine the PLMN's maximum number of EPS bearer contexts in S1 mode (see subclause 6.5.0) as the number of active EPS bearer contexts it has". Consequently, if a supporting UE has tried to set up more than 8 EPS bearers and was rejected with ESM cause #65, such UE will assume that the whole PLMN only supports 8 EPS bearers, even if some MMEs in the PLMN do support 15 EPS bearers.
Conclusion 1: Not having a NAS-level capability for the support of 15 EPS bearer will lead to:

· repeated bearer setup failures by a supporting MME toward a non-supporting UE
· one rejection with ESM cause #65 in case a supporting UE requests setting up more than 8 EPS bearers from a non-supporting MME

· preventing a supporting UE from requesting using > 8 EPS bearers even when the UE is served by a supporting MME, if the UE has previouly been rejected with cause #65 in the same PLMN by a non-supporting MME
2.2 What happens if you have a RAN-level UE capability, a NAS-level UE capability and a NAS-level network capability?

With a RAN-level UE capability, a NAS-level UE capability and a NAS-level network capability for support of 15 DRBs/EPS bearers, the UE and the CN can negotiate the use of  > 8 EPS bearers during the attach and TAU procedures. So the 3 issues described in section 2.1 will not happen. 

The implications of having such NAS-level capabilities are that:

-
the supporting MME will need to keep track of whether each UE supports > 8 EPS bearers, and take this into account during bearer setup

-
the supporting UE will need to keep track of whether the serving MME supports > 8 EPS bearers, and take this into account when deciding whether to send a BEARER RESOURCE ALLOCATION REQUEST message
Conclusion 2: Having a RAN-level UE capability, a NAS-level UE capability and a NAS-level network capability for the support of 15 DRBs/EPS bearers avoids repeated bearer setup failures and the one bearer resource allocation rejection with ESM cause #65, provided the supporting MME and UE keep track of whether the other end supports the same capability. It also enables a supporting UE to benefit from the feature upon moving to a supporting MME, even if the UE has previously been rejected with ESM cause #65 in the same PLMN by a non-supporting MME.
3. Conclusion
Without a NAS-level UE capability for support of 15 EPS bearers, the CN can only "blindly" attempt to set up > 8 EPS bearers, and the bearer setup request will get rejected everytime by the RAN for a non-supporting UE which has already reached its maximum number of supported bearers. Similarly, without a NAS-level network capability for support of 15 EPS bearers, a supporting UE will have to use a "trial-and-error" approach to see if the serving MME supports 15 EPS bearer, by sending a BEARER RESOURCE ALLOCATION REQUEST message which will be rejected with ESM cause #65 in case the MME is a non-supporting MME and the maximum number of EPS bearers supported by the non-supporting MME has already been allocated to the UE. Moreover, in case of rejection with cause #65, the UE will assume than the whole PLMN only supports 8 EPS bearers, even if some MMEs in that PLMN do support 15 EPS bearers.
In contrast, having a NAS-level UE capability and a NAS-level network capability enables the UE and the MME to gracefully negotiate the use of up to 15 EPS bearers during the attach and TAU procedures and avoid repeated bearer setup failures as well as the one bearer resource allocation rejection with ESM cause #65, provided the supporting UE and MME keep track of whether the other end supports 15 EPS bearers. It also enables the UE to benefit from the feature upon moving to a supporting MME, even if the UE has previously been rejected with ESM cause #65 in the same PLMN by a non-supporting MME.
Based on the above, it is proposed to add a NAS-level UE capability and a NAS-level network capability for the support of 15 EPS bearers in TS 24.301, and to communicate the same to SA2. A corresponding CR to TS 24.301 is provided in C1-182200.
