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1   Introduction
The key general principles of slicing have been agreed in RAN3 TR [4] and in particular at last RAN3#94 NR Adhoc it has been agreed that the slicing granularity was the PDU session and every signaled PDU session will have an associated slice ID (i.e. S-NSSAI) - see [6].

The signaling corresponding to different PDU sessions could thus correspond to different slices and could become in competition if mapped over the same SCTP stream. This is true even when these two PDU sessions are part of the same UE-associated signaling connection. 
This paper looks at this specific problem.

2 Description
By definition the slicing concept includes the need to bring differentiation among different traffic types. This is described as the first key principle in current section 8.1 of RAN3 TR [4]:

Network Slicing is a new concept to allow differentiated treatment depending on each customer requirements

According to the S-NSSAI concept agreed in SA2, this need of traffic differentiation is two-folds:

The slice/service type component of the SM-NSSAI corresponds to different types of traffic which can be as diverse as URLLC or mIOT. It has been clear from past discussion that IoT traffic can most of the time cope with large transmission delay (e.g. eDRX, PSM features). In contrast URLLC includes very low latency requirements to support challenging real-time actions such as that needed in industrial applications (remote factory control). As a result, it is obvious that traffic prioritization rules will be needed between any two such slices so that the traffic related to IoT does not impede URLCC traffic.
The Service Differentiator component of the SM-NSSAI identifies traffic which corresponds to different tenants. Tenant types can have different service requirements based on Service Level Agreements (SLA). Again it is obvious that prioritization between traffic belonging to two different tenants will typically be needed in order to reflect the terms of the SLA between the MNO and each respective tenant. In short, the SLAs do not only lead to specific policy enforcement per slice, but they are likely to also lead to traffic prioritization among slices. 
Observation 1: the two components of SM-NSSAI point to the need to apply traffic prioritization between slices. 

It is recalled here that the slice concept is an end to end concept. It is therefore assumed that prioritization between slices should be understood and only achievable “end-to-end” in order to be efficient. By end-to-end we mean that doing prioritization in one place (e.g. in the 5G CN) while not prioritizing in another place (e.g. in the RAN or over the radio) will miss the objective. 
In particular, one key feature of slicing is to enable a UE to use multiple slices simultaneously. While doing this the UE will typically use different PDU sessions supported by different slice-specific SMF and UPF functions as illustrated in figure 1 below. One strong agreement from SA2 however in the depicted scheme is that the CCNF part (AMF) will be common. 
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Figure 1: end-to-end slices: common functions and slice-dedicated functions

In such a scheme we can see that the UE communication therefore goes over common parts (RAN, NG2, CCNF) and slice-dedicated network parts (SMF, UPF, NG-6). As mentioned above, in order to keep the end-to-end prioritization brought by the slice-dedicated parts, the common (shared) parts shall also introduce prioritization across slices.

Observation 2: prioritization over NG-C is a mandatory requirement for slicing.

Slicing prioritization at NG-C SCTP level 
In LTE, traffic from a given UE-associated signaling connection is currently restricted so that it shall always use one stream over S1-C interface as mentioned in TS 36.412:

-
A single UE-associated signalling shall use one SCTP stream and the stream should not be changed during the communication of the UE-associated signalling.

In order to ensure slice-specific traffic differentiation, we think that the above principle should be changed and extended in 5G so that the signalling traffic of a given UE should be able to use multiple different SCTP streams when that traffic corresponds to transactions of different slices. This is the only way to avoid head of line blocking for traffic of a slice with urgent or low latency delivery requirement (e.g. URLCC) due to a signalling peak of non-delay sensitive traffic (e.g. IOT traffic). Of course if two UEs happen to send traffic associated with the same slice type, this doesn’t prevent sharing of the same SCTP stream.
Proposal 1: It shall be possible to allocate slice-dedicated SCTP streams over NG-C. If the Control Plane is sliced for a given UE, it shall be possible to serve the signaling traffic by different SCTP streams over NG-C. 
3 Conclusion and proposal
This paper has reviewed the current limitation of the SCTP stream allocation in LTE and how this can create head of line blocking when different slices are involved if same principle would be reused in 5G.

It is proposed to solve this problem by making allocation of SCTP streams more flexible as follows:

Proposal 1: It shall be possible to allocate slice-dedicated SCTP streams over NG-C. If the Control Plane is sliced for a given UE, it shall be possible to serve the signaling traffic by different SCTP streams over NG-C. 

Proposal 2: It is proposed to agree the corresponding pCR in [5].
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