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1
Introduction

This paper discusses the current status of NR RAN functions as captured in TR 38.801 [1] upon input from R3-161008 [2].

The functions list consists of

- 
Functions similar to the ones described in TS 36.401. It is assumed that those functions are sufficiently clear and their applicability to NR RAN is not disputed. It is also assumed that those functions don’t need any further clarification, as the reference to TS 36.401 provides sufficient description.

-
Functions which existence in NR RAN is not yet clear or needs further discussion and also input from other groups

2
Discussion

2.1
Functions currently FFS in TR 38.801 [1]

-
Inactive mode Notification (feasibility of UE Inactive mode to be further studied and coordinated with RAN2)

-
This function provides the capability to contact a UE when UE is in inactive mode

Comment: 
Although details of the Inactive mode are not yet settled in RAN2, it can be expected that there are two possibilities to realise the new mode: either an inactive UE is deemed to be IDLE from a CN perspective or it is regarded as CONNECTED, resulting in a radio state similar to CELL_FACH or URA_PCH in UTRA. Assuming that a next generation mobility concept would rather attempt to hide RAN state changes from the CN, we assume the latter possibility to take place. If the UE is CONNECTED from CN point of view, C- and U-plane resources are established on the RAN-CN interface. Inter-RAN node mobility would rather happen like for X2 HO today (via Path Switch request from the RAN). Paging would be a RAN internal matter (if the UE is inactive, DL data arriving at the RAN would trigger the RAN to contact the UE).
We have also difficulties to understand the Title of the function. Rather than Inactive mode Notification (which could be understood as the RAN contacting the CN when the UE has changed into Inactive mode) it should be renamed to Contacting UEs in Inactive mode. (Note, that “contacting” still leaves open details of the method by which the network requests the UE to change from Inactive to Connected.)
Proposal 1 It is proposed to make some assumptions on the inactive mode and capture those in the TR 38.801, rename the function and move it into the list of confirmed NR RAN functions.
-
Network Slice support 

-
This function provides the capability for NR RAN to support network slicing

Comment:

Looking at text agreed for TR 38.801 at last meeting in section 9 it is not well understood why Network Slice support is not deemed as a function located in NR RAN. Agreed key principles contain RAN awareness of slices,  Network slice selection, Resource management between slices, and other FFS aspects. What can be seen from these agreed key principles is that NR RAN for sure contains functions supporting network slicing. 

Note, that the only – though detailed – remaining question is probably what kind of functions will actually enable network slicing in RAN. Probably network slicing will be enabled by already known functions like NNSF, network sharing, functions we know from DECOR etc., and no (new) dedicated function needs to be introduced. We could put this as an FFS if this is preferred, but regard this as a too detailed question for the moment.
Proposal 2 It is proposed to move the Network Slice support function into the list of confirmed NR RAN functions.

-
Direct services support (further study related with D2D, coordinate with RAN1, RAN2)

-
This function provides communication whereby UEs can communicate with each other directly

We regard this topic as low priority for the moment and do not further elaborate on that.
-
Interworking with LTE

-
This function provides tight interaction (e.g. DC) between NR and LTE in non-standalone scenario.

Comment: 

Quoting the latest version of TR 38.913 [3]

-
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.

It seems clear that Interworking with LTE is a must for NR RAN. As the whole discussion is on the functional split between RAN and CN, it is also hard to think of a functional split where tight interworking happens in CN only.

Proposal 3 It is proposed to move the Interworking with LTE function into the list of confirmed NR RAN functions. It is also proposed to take over requirements from TR 38.913 into the functional description as shown in the TP below.

-  Multi-connectivity 
- This function provides means for connectivity between an NR node and multiple NR nodes.

Again quoting TR 38.913 [3]: 

-
The RAN architecture shall support connectivity through multiple transmission points, either collocated or non-collocated.

It seems clear that multi-connectivity is another must for NR RAN. This function can only be located in NR RAN, not in the CN, including respective functions to be defined in respective RAN protocols. If ever the CN is involved in such multi-connectivity, its role is only one of relaying signalling due to e.g. missing connectivity (but this is rather unlikely, as it wasn’t introduced for DC in LTE).
Proposal 4 It is proposed to move the Multi-connectivity function into the list of confirmed NR RAN functions.

-  Interworking with non-3GPP systems 
- This function provides interworking between NR and Non-3GPP RAT (e.g. WLAN).

We regard this topic as low priority for the moment and do not further elaborate on that.
3
Conclusion
Section 6.1.1.1 of TR 38.801 [1] describing NR RAN functions has been reviewed in this paper and the following is proposed:
Proposal 1
It is proposed to make some assumptions on the inactive mode and capture those in the TR 38.801, rename the function and move it into the list of confirmed NR RAN functions.
Proposal 2
It is proposed to move the Network Slice support function into the list of confirmed NR RAN functions.
Proposal 3
It is proposed to move the Interworking with LTE function into the list of confirmed NR RAN functions. It is also proposed to take over requirements from TR 38.913 into the functional description as shown in the TP below.
Proposal 4
It is proposed to move the Multi-connectivity function into the list of confirmed NR RAN functions.


It is further proposed to agree on the changes highlighted in section 5 of this paper.
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5
Text Proposal for TR 38.801

6.1.1
RAN-CN functional split

6.1.1.1
NR RAN functions
NOTE 1:
The further detail of the functionalities needs further study.

NOTE 2: 
NR RAN refers to a RAN supporting NR. It may only consist of NR (standalone NR operation) or it may consist of NR and LTE (tight interworking) or it may consist of NR, LTE and WLAN (tight interworking). 

Functions similar to E-UTRAN [TS 36.401]

-
Transfer of user data

-
Radio channel ciphering and deciphering

-
Integrity protection

-
Header compression

-
Mobility control functions:

-
Handover

-
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 

-
Positioning

Functions specific for NR RAN
-
Contacting UEs in Inactive mode

-
This function provides the capability to contact a UE when UE is in inactive mode

Note:
It is assumed that the UE Inactive mode is a (NR) RAN concept.
Feasibility and details of UE Inactive mode to be further studied and coordinated with RAN2).
It is assumed that the Inactive mode is a (NR) RAN concept and defined in a way that hides mode changes Inactive ( Connected from the CN. Consequently, it would be the RAN and not the CN that requests the UE to change to connected mode.
-
Network Slice support 

-
This function provides the capability for NR RAN to support network slicing.
-
Interworking with LTE

-
This function enables tight interaction between NR and LTE by means of data flow aggregation via at least dual connectivity. Interworking with LTE is supported for collocated and non-collocated site deployments. This function is located in NR RAN only.
-  Multi-connectivity 
- This function provides means for connectivity between an NR node and multiple NR nodes by means of data flow aggregation via at least dual connectivity. This function is located in NR RAN only.
NR RAN may also include other functions:





-
Direct services support (further study related with D2D, coordinate with RAN1, RAN2)

-
This function provides communication whereby UEs can communicate with each other directly





-  Interworking with non-3GPP systems 
- This function provides interworking between NR and Non-3GPP RAT (e.g. WLAN).
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