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Discussion and decision
1 Introduction

It was agreed during RAN2#93bis meeting the optional support of up to 2DRBs for UEs supporting CIoT UP optimizations (UE AS context caching), as indicated in the following agreements:

The NB-IOT UE supporting user plane optimisation can optionally support more than 1 DRB. 
The higher capable UE supports 2 DRBs

Correspondingly one of the text proposals to the draft CR on TS 36.306 defines the corresponding capability in AS:
4.3.8.5
multipleDRB-NB

This field defines whether the UE supports multiple DRBs. This field is only applicable if the UE supports User plane CIoT EPS Optimisations [5] and any ue-Category in NB-IoT. If a UE of this release supports multiple DRBs, the UE shall support two simultaneous DRBs.

This contribution explains the motivation to indicate and handle this capability information via NAS instead.
2 Discussion

In LTE, all the UEs support 8 data radio bearers (DRBs); however for NB-IoT, the need to define a UE that supports less than 8 bearers was agreed. The main motivation is to reduce the required size for the associated UE hardware/memories and with that also reduce the UE cost. Therefore the limitation is mainly driven by the UE requirements and not by network restrictions. On the other hand, having such limitation could potential increase the network resources available (understanding that there is a one to one mapping of the DRB to the end-to-end EPS bearer and the network would not need to assume that all UEs might establish up to 8 DRBs at a given time).
As explained in previous section, RAN2 has defined the related support indication as part of the UE Access Stratum capability. This means that the eNB will make a decision whether to setup a DRB to a UE or reject over S1 an establishment of an EPS bearer if the maximum number of DRBs for the UE has been reached.

In our view, this might not be the optimum way considering that even though in some cases, the UE might be able to limit sending a request to establish new bearers, there are other cases where this is not possible and the decision would be more optimally made by the core network. The following observations show that core network is the point where whether an EPS bearer needs to be setup:
· If the UE requests the establishment of a new additional PDN connection, in principle the decision of whether to send new a PDN connection request or not could be controlled by the UE. According to the legacy TS 24.301, "if the maximum number of active EPS bearer contexts is reached at the UE and the upper layers of the UE request connectivity to a PDN the UE shall not send a PDN CONNECTIVITY REQUEST message unless an active EPS bearer is deactivated". However, due to Rel-13 CIoT, from Rel-13 onwards, the UE does not know if the new PDN connection to be requested by the UE requires the usage of a new bearer or not. For example, a  PDN connection pinned to the Control plane (e.g. an SCEF connection), would not require the usage of a new RAN bearer (i.e. DRB), as the data is sent over SRB (i.e. data is encapsulated over NAS). This kind of information would not be known by the UE in advance, because a network node (e.g. the MME) is making this decision during the PDN connection establishment, e.g. based on the APN requested by the UE and subscription information provided by the HSS, or other criteria. 

· If the UE sends a request for dedicated resources e.g. for IP connectivity (even for non-GBR), then it is up to the CN nodes to decide whether a new EPS bearer will be created or whether an existing one will be modified. This decision might be taken by the MME, the P-GW or the PCRF and therefore knowing the maximum number of bearers that the UE supports would be helpful.

· The activation of a dedicated EPS bearer can also be initiated by the CN, e.g. triggered by an application server (AS) or by some information sent by the UE on the application level. In this case, it would also be useful for the network to know in advance whether the UE is able to support the DRB for the additional dedicated EPS bearer. If not, then the first CN node which has the information about the maximum number of DRBs supported by the UE available (e.g. the MME or the P-GW), could terminate the activation of a dedicated EPS bearer, thus avoiding unnecessary signaling between network and UE.

From the above observations, it is clearly shown that core network is the starting point where the decision is made to setup EPS bearer (other than the UE NAS in some cases). With core network making the decision to setup the EPS bearer, it will avoid unnecessary signaling overhead point of view (i.e. S1 signalling to setup an EPS bearer and get rejected; unnecessary CN signaling between MME, PGW and SGW) compared to eNB making the decision to setup an EPS bearer/DRB.
Therefore we propose not to define the AS capability for the multipleDRB-NB but instead to indicate it through the NAS Attach and TAU request procedures, as otherwise the MME would not receive this information considering the fact that the UE radio access capability information is stored transparently within the UE context in the MME.
Proposal 1. Not to define the multipleDRB-NB capability in the AS capabilities but instead share this information over NAS signaling (Attach and TAU). 
Proposal 1.1. If proposal 1 is agreed, to send an LS to SA2 and CT1 to define a UE multipleDRB-NB capability indication as part of NAS Attach and TAU request procedures and to also define the corresponding mechanism that actually ensures that DRBs are established up to the maximum number of bearers supported by the UE.
3 Conclusion

This contribution proposes the following:
Proposal 1.
Not to define the multipleDRB-NB capability in the AS capabilities but instead share this information over NAS signaling (Attach and TAU).
Proposal 1.1.
If proposal 1 is agreed, to send an LS to SA2 and CT1 to define a UE multipleDRB-NB capability indication as part of NAS Attach and TAU request procedures and to also define the corresponding mechanism that actually ensures that DRBs are established up to the maximum number of bearers supported by the UE.


