3GPP TSG-RAN3 Meeting #92 
R3-161129
Nanjing, China, 23 - 27 May, 2016
Title: 
NR RAN functions
Source: 
Huawei
Agenda item:
10.2.1
Document for:
Discussion
1   Introduction
RAN-CN function split is an essential issue for the study of NR in RAN and new core in SA2. The list of functionalities expected to be supported by the NR RAN was agreed in [1] in RAN3 #91bis.
On the other hand, at the SA2#114 meeting, a text proposal for RAN-CN functional split in [2] was agreed to be included in the TR 23.799. It shows the current SA2 view on the issue of RAN-CN function split.
It is assumed that there will be RAN2/RAN3/SA2 joint meeting. RAN-CN function split is expected to be one of the topics of the joint meeting. It’s beneficial to start the discussion in RAN3 to get a RAN3 understanding on this topic before the joint session.
This document proposes some new functions that NR RAN should support taking above RAN3, SA2 progress into account. And this document also provides a text proposal to be captured in [3].
2   Discussion
2.1   Introduction of SA2 progress on RAN-CN function split
In [2], a table lists the functionalities and summarizes the current status of agreements in SA2 on the RAN-CN function split.
Basically, the functions could be divided into two types, RAN relevant functions and RAN irrelevant functions. RAN dependant functions includes functions that RAN will be involved and participated in if those functions are invoked, for example, bearer setup, mobility, paging etc. 

RAN irrelevant functions refer to functions that RAN may not need to participate in when those functions are performed, for example, authentication, charging, session management, etc. Note that transparent delivery of NAS messages between the UE and core network for those functions should not be regarded as RAN dependant.

NR RAN is designed to support various services with quite different requirements. New features, such as network slicing will be introduced in NR. And there are architecture requirements in [2] to minimize RAN-CN dependence and support independent evolution of RAN and CN.

It is assumed that there will be a RAN2/RAN3/SA2 joint meeting. RAN-CN function split is expected to be one of the topics of the joint meeting. Starting the discussion in RAN3 before the joint session with SA2 may help RAN3 to make consensuses on this issue and speed up the joint meeting progress.
Therefore, it’s necessary for RAN3 to consider what additional functions NR RAN should have to fulfil above two requirements.
Proposal 1: RAN3 should start the discussion if additional function is required for NR RAN to support various services and minimization of RAN-CN dependencies.
2.2   Additional functions for NR RAN
· LTE-NR handover through the interface between them
NR deployment scenarios was agreed to be captured in [3] at last RAN3 meeting. There are scenarios that eLTE and NR are deployed collocated and scenarios that a direct interface between eLTE eNB and NR NodeB which is like X2 between eNBs in LTE. Support of LTE-NR handover through the direct interface between them in those scenarios may have following benefits:
· Reduction of  inter-RAT handover preparation time between LTE and NR
· Improved user experience during inter-RAT handover
· Fulfil the critical latency requirement for URLLC services

· Minimized signalling overhead towards CN

· LTE-NR joint bearer control
There is a scenario that eLTE and NR are deployed collocated in [3]. And WLAN may be embedded in as proposed in [4].  For this multi-RAT scenario, high performance and cost efficient bearer control at least between LTE and NR becomes possible. High performance and cost efficient could be achieved by considering radio resource, load, interference from eLTE and NR in bearer control related functionalities. 
However, the Qos modelling of NR is still being discussed in SA2 and if the bearer concept is kept in NR or not is not decided yet. The study of LTE-NR joint bearer control should be subject to the NR Qos model which will be selected in SA2.

· LTE-NR joint location area management
In legacy system, 2G/3G performs LA/RA management and 4G perform TA management for idle mode UE mobility independently. For the multi-RAT RAN deployment scenario, LTE-NR joint location area management seems possible. By LTE-NR joint location area management, the UE may not need to initiate the TA update procedure whenever it selects a cell of different RAT to camp. This could reduce the TA update signalling towards CN due to inter-RAT cell selection between LTE and NR.
By this function, the UE may not need to notify the new core when it moves in a certain area across LTE and NR. The RAN will be informed if the UE moves between LTE and NR. Therefore, is should be possible to keep the UE context in the RAN between LTE and NR. And RAN initiated paging may also be needed.
Note that if similar location area concept (such as tracing area in LTE) exists in NR is FFS. And if the new core should host UE idle state is also FFS, in [2]. 
Proposal 2: RAN3 should study if NR RAN needs to support above new functions.

3   Conclusion
Proposal 1: RAN3 should start the discussion if additional function is required for NR RAN to support various services and minimization of RAN-CN dependencies.
Proposal 2: RAN3 should study if NR RAN needs to support following new functions.
· LTE-NR handover through LTE-NR interface
· LTE-NR joint bearer control
· LTE-NR joint location area management

It is also proposed to capture the text proposals in section 5 into the internal TR.
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5   Text Proposals

START OF CHANGES

X.y
NR RAN function description

X.y.1
List of functions

 NOTE:
The further detail of the functionalities needs further study.
NOTE: 
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 between NR and LTE) 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
NR RAN may also include other functions:
-
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.
-
Network Slice support 
-
This function provides the capability for NR RAN to support network slicing.
-
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 LTE
-
This function provides tight interaction (e.g. DC) between NR and LTE in non-standalone scenario.
-    Multi-connectivity 
-    This function provides means for connectivity between an NR node and multiple NR nodes.
-    Interworking with non-3GPP systems 
-    This function provides interworking between NR and Non-3GPP RAT (e.g. WLAN).
-
LTE-NR handover through LTE-NR interface
-
This function provides means for LTE-NR handover via the direct interface between LTE and NR.
-
LTE-NR joint bearer control
· -
This function provides the capability for NR RAN to implement high performance and cost efficient bearer control between NR and LTE.
· LTE-NR joint location area management

-
This function provides the capability for NR RAN to manage tracking areas of NR and LTE jointly.
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