3GPP TSG-RAN WG2 Meeting #99

R2-1707750
Berlin, Germany, 21 – 25 August 2017

Agenda item:
9.7.2
Source:
Samsung

Title:
INACTIVE state for E-UTRAN connected to 5G CN
Document for:
Discussion & Decision
1
Introduction
After the RAN#75 meeting, a new WI was agreed that aims to introduce and specify functionality 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] asked 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. 

After the RAN#77 meeting, the WI description was enhanced by adding explicitly a requirement to add support for the INACTIVE state, similar to what has been now standardized for the NR system. In fact, several proponents already contributed papers elaborating further on the details of how the INACTIVE state can be added to the LTE system [3-5], but no decision was taken.

In this contribution we provide our further views regarding basic principles on how the INACTIVE state could be added to the LTE system levering existing work done for the LTE LightConnection.
2
INACTIVE state for E-UTRAN
To support efficiently "always-on" connectivity and to ensure fast transition to a state when user plane data can be exchanged, RAN WG2 has already studied and captured basic principles of the a new RRC state, called INACTIVE, for the NR system. 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 was considered 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. 

However, as already pointed out in [3], there are certain discrepancies between the existing Light Connection 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: 
-
We just re-use the LTE Light Connection feature (with its potential small 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.

-
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, the access control functionality, etc [3]. However, the NR INACTIVE state still might offer more options, such as data transmission in INACTIVE that has been under discussion in RAN WG2. 
-
We cater for full alignment of 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 1a:
Implementation of the INACTIVE state for the E-UTRA connected to 5G CN can leverage existing LTE Light Connection feature.

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.
Referring to contributions from other proponents, there are certain functional and design aspects that can be aligned easily with the NR INACTIVE state without critical changes to what has already been done for the LTE LightConnection. In particular:

-
INACTIVE state modelling. The initial decision from the LTE LightConnection discussion was so that it is modelled as part of the CONNECTED state, whereas the NR INACTIVE state is modelled as the independent RRC state. One of the reasons for the decision taken for the LTE LightConnection state was to minimize the specification impact. However, as can be seen from the corresponding RRC CR for LTE LightConnection [6], we inevitably have to differentiate even between the "normal" and "LightConnection" mode in the RRC specification. In other words, a decision to model INACTIVE state for LTE as the independent RRC state will not cause any additional specification impact. As a result, we can effectively rename "LightConnection" to INACTIVE if we want to align RRC states and their functionality between LTE and NR.

-
Access control. As of now, no IDLE mode access control mechanisms are applicable to the LTE LightConnection mode, which is partially linked to the discussion and a decision to model it as part of the CONNECTED state. On the contrary to it, RAN WG2 has been considering the unified access control mechanism for the NR INACTIVE state. As already proposed by other companies, it seems logical and natural to introduce a way to control which UEs can get access to the network while in the INACTIVE state. The specification impact for enabling access control for LightConnection should be rather marginal, especially if we make a decision to model it as an independent INACTIVE RRC state. Nevertheless, this decision is somewhat dependent on whether we adopt the NR access control for E-UTRAN connected to 5GC or whether the native LTE access control will be used. 
Observation 2a:
The "LightConnection" feature can be renamed to INACTIVE and treated as the independent RRC state (similar to NR).

Observation 2b:
The access control mechanisms can be enabled for the LTE INACTIVE state.
On the other hand, certain functional elements from the NR INACTIVE state could not be applied easily for LTE. As an example, there have been proposals for a new security framework, which in particular would allow the network to send a ciphered MSG4 on SRB1, which in turn would require fewer RRC message for certain procedures such as RAN paging are update. However, such an optimization introduces quite radical changes to the LTE security framework, for which RAN WG2 has not had any discussion yet.
Observation 3:
RRC signaling enhancement for LTE INACTIVE might follow what was agreed for LTE "LightConnection", unless more radical changes are introduced for the security framework. 

3
Conclusions
In this discussion paper we have expressed our further views regarding the INACTIVE state for the E-UTRAN connected to 5GC. Our view is that we can leverage existing LTE LightConnection functionality as it offers the same functionality as the NR INACTIVE state caters for. In addition, if we strive for alignment between LTE and NR, then it should be feasible to rename LTE "LightConnection" to INACTIVE and model it as the independent RRC state. Same approach can be also applied to the access control.
Nevertheless, some RRC signaling optimizations are heavily dependent on the other functional elements, such as security framework, for which more discussions are needed in RAN WG2.
Observation 1a:
Implementation of the INACTIVE state for the E-UTRA connected to 5G CN can leverage existing LTE Light Connection feature.

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:
The "LightConnection" feature can be renamed to INACTIVE and treated as the independent RRC state (similar to NR).

Observation 2b:
The access control mechanisms can be enabled for the LTE INACTIVE state.
Observation 3:
RRC signaling enhancement for LTE INACTIVE might follow what was agreed for LTE "LightConnection", unless more radical changes are introduced for the security framework. 
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