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1   Introduction
A new study item has been approved to analyse and define the characteristics of a new generation RAT (see [2]). Together with the SID a TR is available in [1], where the scenarios the new RAT (NR) should tackle and some of the main functions the NR should support are described.
In this paper a list of functions expected to be supported by the NR is provided.
2   Functionalities for the NR
To initiate discussions on the number of functionalities to be supported by the NR it would be useful to first list the functionalities that seem to be essential and try to agree on such list.

A list of such functionalities is provided below. This list is derived from functionalities described in TS36.401 and already supported in LTE.

Initial List of Essential functionalities to be supported by NR:

-
Transfer of user data

-
Radio channel ciphering and deciphering

-
Integrity protection

-
Header compression

-
Mobility control functions:

-
Handover

-
Dual Connectivity

-
Inter-cell interference coordination

-
Connection setup and release

-
Load balancing

-
Distribution function for NAS messages

-
NAS node selection function

-
Synchronization

-
Radio access network sharing

-
Paging


- Idle mode Paging



- Inactive mode Paging
-
Positioning

The list of functionalities supported by the RAN in TS36.401 includes also the following functionalities, omitted from the list above: 

-
MBMS function 
-
Subscriber and equipment trace

-
RAN Information Management (RIM)

-
Delivery of warning messages 
It is possible that these functionalities may be needed for support in NR, however they seem not essential for this initial phase of the NR design discussion and for this reason have been excluded from the list.
Out of the above functionalities there are some on which a discussion can already be opened in order to evaluate whether they should be different with respect to what is supported in LTE. Such functionalities and a brief description of how they could differ for NR are listed below.

Early identified differences of NR functions with LTE functions:

Handovers: Depending on the physical channels available in NR mobility procedures within NR and between NR and other RATs may be different from what is specified today for LTE. It should be analysed whether the handover function should be changed due to NR’s characteristics.
Observation 1: Depending on NR physical channels characteristics it should be evaluated whether the handover function shall be modified with respect to what specified in LTE

Dual Connectivity: Within LTE dual connectivity is a function that allows a UE to connect to two nodes of the same RAT (the LTE RAT). In the context of NR [1] states that 

“-
The RAN architecture shall support tight interworking between the new RAT and LTE.

-
Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.”

With the above in mind it can be foreseen that dual connectivity would need to allow for NR/LTE aggregation. 

Observation 2: It should be discussed whether Dual Connectivity needs to support connectivity of NR and LTE cells
Paging: 
· Idle Mode Paging: Idle Mode Paging has so far been triggered by the CN. No changes are foreseen to this function. 
· Inactive Mode Paging: With requirements on small data packets delivery in TR38.913, it is likely that a new “inactive” state is introduced for UEs (see [3]). Paging signalling to trigger UE transitions from Inactive (where no data is sent/received by a UE) to Active are likely to be handled by the RAN. Such behaviour may require changes to the paging functions. However, such enhancements are pending agreements on solutions chosen for NR in the area of signalling reduction, UE power efficiency and small data transfer optimisation. It is therefore FFS whether any new functions would be needed for paging. 
Observation 3: It is FFS whether changes to the current Paging function due to handling of Inactive UEs would be needed 

Besides the functions listed above, already known from LTE, there might be new functions foreseen for NR.

At this stage of the study it is believed to be useful to mention those new functions that have been clearly identified in the SID or in the TR requirements. Surely more functions could be thought of for the NR, however a stepped approach to their discussion and introduction would be beneficial to progress according to prioritised topics.
Early identified NR functions not supported by LTE:

Network Slicing: Network slicing consists of the capability to configure an end to end logical network with appropriate resources to serve specific user services. It should be analysed in RAN3 whether Network Slicing would require any new functionality on top of the functions listed already in 36.401 for LTE. If such need is identified the list of functions to be supported by NR should be increased accordingly.

Observation 4: It is FFS whether any new function will be needed for the support of Network Slicing 

3   Conclusions and Way Forward

The paper presented a description of the functions that seem so far to be needed for the new RAT to be studied as part of the work on 5G. A number of observations were made concerning functions that may need to be modified with respect to LTE. Such observations are as follows:

Observation 1: Depending on NR physical channels characteristics it should be evaluated whether the handover function shall be modified with respect to what specified in LTE
Observation 2: It should be discussed whether Dual Connectivity needs to support connectivity of NR and LTE cells
Observation 3: It is FFS whether any major changes to the current Paging function would be needed 

Observation 4: It is FFS whether any new function will be need for the support of Network Slicing 

While the above observations point at more work needed before any agreement can be taken it is proposed to progress by agreeing on support of the following list of functionalities for NR.
Proposal: It is proposed to capture in TR38.801 the following initial list of functionalities to be supported by NR:

-
Transfer of user data

-
Radio channel ciphering and deciphering

-
Integrity protection

-
Header compression

-
Mobility control functions:

-
Handover

-
Dual Connectivity

-
Inter-cell interference coordination

-
Connection setup and release

-
Load balancing

-
Distribution function for NAS messages

-
NAS node selection function

-
Synchronization

-
Radio access network sharing

-
Paging


- Idle mode Paging



- Inactive mode Paging
-
Positioning
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