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1
Introduction
After the RAN#75 meeting, a new WI was agreed that aims to introduce and specify functional blocks to connect the LTE radio access network (RAN) to the 5G core network (CN). The corresponding WI description [1] mentions enhancements, such as slicing, QoS, security etc. In addition, LS from SA WG2 [2] asks RAN WG2 to investigate the following aspects in the context of E-UTRAN connected to 5G CN: QoS concept, DRX, INACTIVE, slicing, security, access control. During the RAN2#97bis meeting, several contributions were already shared on some of the aforementioned matters [3-8], but no decision was made.
In this contribution we provide our initial view on some of the functional elements of the 5G/NR system that might be relevant also for LTE connected to 5G CN, pointing out related opportunities and challenges. 
2
E-UTRAN connected to 5G CN
2.1
INACTIVE state

To support efficiently "always-on" connectivity and to ensure fast transition to a state when user plane data can be exchanged, RAN WG2 has studied and captured basic principles of the a new RRC state, called INACTIVE. Its main property is that a UE and RAN keeps the AS context, while all the major UE radio management functions are the same as in IDLE. From the core network perspective, a UE stays in the CONNECTED mode meaning that all the interfaces between the core and RAN are already established ensuring low delays for data transmission. 
If the INACTIVE state is anticipated to provide benefits to the UEs connected to NR and 5G CN, it is reasonable to assume that same benefits will also materialize for the LTE UEs. In fact, the corresponding functionality is being standardized for LTE under the "Light Connection" WI. From the UE (implementation) perspective and also from the standardization point of view, it is not reasonable to introduce two parallel features that eventually aim to achieve the same goal. In fact, the LTE UE connected to 5G CN will follow most of the LTE user and control plane functions, and thus the INACTIVE state implementation can be accomplished by leveraging existing solutions from the LTE Light Connection. 

Observation 1a:
Implementation of the INACTIVE state for the E-UTRA connected to 5G CN can leverage existing LTE Light Connection feature.
As already pointed out in [7], there are already certain discrepancies between the current Light Connection feature and what has been discussed for the 5G/NR INACTIVE state. Thus, it should be discussed further in RAN WG2 how we can re-use existing Light Connection feature, for which the following major approaches could be identified: 
-
Option A: We just re-use the LTE Light Connection feature (with its potential further corrections and enhancements, if any). In other words, we do not intentionally strive for aligning the LTE Light Connection feature with the 5G/NR INACTIVE state. The advantage of this approach is that INACTIVE state for the LTE UEs connected to 5G CN will be eventually based on the LTE feature and will be maintained as part of the LTE evolution process.

-
Option B: We aim at aligning functionality between the LTE Light Connection feature and the NR/5G INACTIVE state, nevertheless acknowledging the fact that they might end up being not exactly the same. As an example, we can align feature names by referring to it as RRC_INACTIVE state in both LTE and NR, we can align the access control functionality, etc [7]. However, the NR INACTIVE state still might offer more options, such as data transmission in INACTIVE that has been under discussion in RAN WG2.

-
Option C: We fully align the INACTIVE state in both LTE and NR. Even though it would be nice to have the full alignment, this is the least desired approach as LTE and NR are anyway different systems, and thus some deviations will inevitably occur.
Observation 1b:
We can aim to align the LTE LightConnection and NR INACTIVE feature, keeping in mind that there will be / could be certain differences.
2.2
User plane and QoS

As discussed and already captured in TR 38.804, one of the fundamental differences of the 5G/NR system is that it does not have EPS bearers. Instead, the core network detects and classifies incoming data into the so-called QoS flows and tags them accordingly. However, the RAN side still has radio bearers as in LTE. It is the RAN and gNB responsibility to map incoming QoS flows into the corresponding radio bearers based on the tagged QoS flow ID and associated QoS profiles.

It is important to note that even in NR all the data between a UE and RAN is exchanged over radio bearers, functional purposes and the model of which is identical to LTE. From that perspective, introduction of the new QoS model on the interface the RAN and CN should be almost transparent to what happens between the RAN and the UE. The RAN side will eventually hide the per-flow QoS model from the UE and the Uu interface by mapping all the data into radio bearers.

Observation 2a: As both LTE and NR use radio bearers on the Uu interface, introduction of the per-flow QoS model on the interface between the RAN and CN should have minimal impact to the UE side.
In addition to the per-flow QoS classification and handling, the new 5G/NR QoS model has also introduced a concept of the reflective QoS that allows for simpler and faster update of the UE traffic classification rules when a new flow appears during the established PDU session. However, reflective QoS requires presence of at least the QoS flow ID on the user plane so that the UE can establish new classification rules between a new data flow source/destination addresses and a new QoS flow ID. As already being discussed in RAN WG2, the QoS flow ID will be conveyed by a new AS layer SDAP header. In other words presence of the QoS flow ID would require changes in the LTE user plane protocol stack. It bears mentioning that reflective QoS is just a way to establish and update UE traffic classification rules, i.e. the same functionality can be accomplished by the explicit RRC signaling. Thus, RAN WG2 should discuss whether changes in the LTE user plane protocol stack (i.e. addition of the SDAP layer QoS header) can be justified by reflective QoS, functionality of which can be achieved by the RRC re-configuration.
Observation 2b: Reflective QoS requires changes in the LTE user plan protocol stack.
2.3
Slicing

Slicing is another new 5G/NR concept which, as defined in TR 23.799, "enables the operator to create networks customized to provide optimized solutions for different market scenarios…". As per ongoing discussions, slicing is envisioned as the core network function, which will be in charge of allocating and managing resources needed for a particular to UE to obtain a particular type of service. From the RAN WG2 perspective, a particular slice with associated service requirements is accomplished by establishing PDU session(s) with corresponding radio bearer(s), QoS parameters for which are also set by the core network. From that perspective, slicing functionality introduced to 5G CN can be also applied to LTE UEs connected to 5G CN with a marginal impact to the UE implementation.  

Observation 3a: As slicing is predominantly the core network feature, its impact to the LTE UEs connected to 5G CN should be quite minimal
A UE supporting the slicing function is expected to maintain so-called Network Slice Selection Assistance information, which can be pre-configured to the UE and/or can be assigned to the UE by the core network during the registration process. How and when the corresponding NSSAI IDs are exchanged between the UE and the core network is still under discussion, and as a result it may turn out so that final solutions will be different LTE UEs connected to 5G CN and for NR UEs. As an example, an early slice and service indication in MSG3 has been contemplated by [5], feasibility of which for LTE can be questioned due to quite a noticeable impact to MSG3 and related functions. Nevertheless, it is of course would be beneficial to align slicing functionality so that it does not depend on a RAT, through which a UE gets connected to the core network.
2.4
Access control

During the NR study item phase, companies have been expressing ideas and proposals regarding the unified access control to address all the use cases and scenarios that LTE addressed with different specialized mechanisms. Furthermore, it is also anticipated that the unified access barring mechanism should be applicable for all RRC states in NR (RRC_IDLE, RRC_CONNECTED and RRC_INACTIVE). At the same time, it is also worth noting that RAN WG2 did not capture any specific details with regards to a potential solution(s) in TR 38.804. Even though it is anticipated and proposed that the unified access control mechanism might look similar to the LTE ACDC feature, it is not decided yet.

In [6], an initial analysis has been provided on advantages and drawbacks of two major approaches on the access control for the E-UTRAN connected to 5G CN: either to rely upon existing LTE mechanisms, or rely upon a new unified access control mechanism defined by the NR. Even though [6] ends up with a conclusion that the LTE UE connected to 5G CN should use the NR unified access mechanism, it is also important to emphasize the following aspects:
-
the LTE RAN, through which the UE will get connected to 5G CN, will anyway support native LTE access barring mechanisms to enable access control for legacy UEs;

-
the LTE UE supporting connection to 5G CN will also support LTE access barring mechanisms because that UE might camp on the legacy LTE network.

Accounting for the aforementioned observations, it should be assessed properly whether support of the unified NR access control mechanism in the LTE RAN will bring any additional functional benefits.  In other words, once RAN WG2 knows details of the NR access control mechanism, a decision whether to support it in LTE RAN or not should be based on whether it can address scenarios and use cases that existing LTE mechanisms do not cover.

Observation 4a: Existing LTE mechanisms already cover a wide spectrum of scenarios…
Observation 4b: Introduction of the NR access control mechanism to LTE RAN should be justified based on scenarios and use case that LTE access control does not support.
3
Conclusions
In this discussion paper we have provided our initial comments regarding E-UTRAN connected to the 5G core network. With regards to the list of questions provided in the SA2 LS [2], our preliminary view is as follows: 
Observation 1b:
We can aim to align the LTE LightConnection and NR INACTIVE feature, keeping in mind that there will be / could be certain differences.
Observation 1b:
We can aim to align the LTE LightConnection and NR INACTIVE feature, keeping in mind that there will be / could be certain differences.
Observation 2a: As both LTE and NR use radio bearers on the Uu interface, introduction of the per-flow QoS model on the interface between the RAN and CN should have minimal impact to the UE side.
Observation 2b: Reflective QoS requires changes in the LTE user plan protocol stack.
Observation 3a: As slicing is predominantly the core network feature, its impact to the LTE UEs connected to 5G CN should be quite minimal
Observation 4a: Existing LTE mechanisms already cover a wide spectrum of scenarios…
Observation 4b: Introduction of the NR access control mechanism to LTE RAN should be justified based on scenarios and use case that LTE access control does not support.
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